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H.vo; thinning tmatpan?a wers teated on 10-year-eld cacao
hybrids (UP x amazomic odemen) nitrated at "La Loi'la", CATIE's farm
in the "Atlantic zons" af Cosin Rica. Super-irmosed on the
"ﬁh!mjng treats nta were twc levele of fertilizer applications,
1,500 kg/ha and 2,250 k¢/ha o 18:10°G, vempectively. Tho
statistical design was a esplit-plot.

This work seeks ta. evalvatn different plent—~densitics and
distributions, as well as the responsesto the levela of fertiliser
application.

The original planting distancea rere 2 x 2 m and 2 X 3 m in the
designated sectioms 6 and 8, raaspectively.

Respomses to the treatmuts were mado bamed on yleld of wet
e0008y trece-girth at 0,3 m fronr tha scil, Jorquette-beight, freeh-

weight of chupon, the number of chupoms produced and the incidenca
of Rhrkephibhera infectiom, principallye.



Tield of eoeca wed evelriled forinichily «ltlle the
vegetative fentures were taken at certain tir» interwals,

In Section 6 (2 x 2 m), tMnning out cf 50 per caat of
the weak trees produced the createst yield, while in Seotiom
8 (2 x 3 m) 1t 18 best not to practice thiming at all.

Gemerally, the lower level cf fertiliver epplioation (1500
Xg/ma) resulted in greater ylelds of ¢azin per haotero,

On an individual trae tadic, trcataents with leoser
plant-densities, produced nors ©75:7%, had groater amneal dizmetex~
increases and produced 'zsore chrromg them treatzents with srutoi
phnt.-dmittu. Usags of ts lowor level of fertiliszer
uppugation resulted in a greator anzal direster-inoreanss the
results were not constant with tbsy produoction ef chvpyans.

The treateromts with t's ],os'-!c: plant ¢oi~ities kad srallerx
number of 'pod lest' per v2it eroa, dvs to infoctioms dy RhytopMhara.
Greater amounts of pods vorn lost Crs to irfootion by PehenhtMaga
when ths hifher level of fortilicer snnlicaticn wis exmloyed.

Strang, positive coxrrelatirns between troe-girth and yield,
as well as betwaem tho nwor of ur+dle po’s harvested and yield
of esosm, were odbre-ved.

Up to mow, it c~n ba ~-nclivled that 4t is best to plant cacso
at 2 x 5 m and not thin-ou* tFr-m at the other plant—d-nsities and
distributions tested. Also, the lower level of fortilizer application
is better in terms of yield-renponse, wnder the existent experimental

oonditions.
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Several ¢>tid produsing couminlya ara fecad not oy
with an ever dcoreesing area of lend voiler ¢ :oom rrcductien,
but aloo with a smaller cmorwt a7 harvor® -~ ~<advee rer wmit
of land, The met effest o ‘':=: faot = 2 (* o g mer™nd
reductien of t'e quantity of < .icf B~ v 4c™ o7 % eeridries
can produce for oxport end/~> . Ay v ol g metteny,

Sinoe tho early 1550's theic Jne > % g rivs 49 edorsw epleing,
e more drastic redusiten ir #'r’2 Iwedn mliiadr vty of
rorﬂ.l..izorn. '

Several r-ooevehezo Ly (L. cstrat L ¢y proltive offects
of fertilizer 151 en orcom [ 'et 0 (7, 4 ). 21 409 ethan kand
there is evidenco th-$ rrvy V-omit g o T Mo Qoo g 1014

deperding ¢ thy (- nAcm T e s VST Ty 4% gacero
pleataticn (2, 1, 12). Trr-i v :ifoet oo % ficvgee~ have
also bren report~l (11, 3) " rrcray @ra b 40 47 irg viorae,
Thns, one rhould be m!~ATrl ~' 7" o &r—"f - '~ Ain thy cvalratim
of ths fertilimcr reqr‘?fé.*r"‘t? ¢l onen,

Results frcy womy ams~efmes /o 4 dfor to LY oo=an, lelde, &%
least during thy cxr¥r Toar P roaleel o gy 0 srior BN
planted at clocer oonedngn (S, ).

Urquhrrt (10), s oyzhn thet T Bl oy of SCArining BRI
yields over lonz peric?y, in to vi-vwh a% ¢ . disirncas and thir~-
out the plantaticn a8 tho %192 v Toa-vos eemetition in cacan
after about eight years o nry reir-3 ¢4 v “fevixed lovel in
 terms of mutricnti, wmter amd mo- v o Y- im2 ov} process
would seem to A Tra pnrrsr +a raf- . o] ore ally surpers,

.. initial yieldn, Dra to #4377 "3 (- "a tha f-:'-'svc.‘: of skad=,
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to thin out after coopetition arrives ct ea undesired level,
and to optimize ‘he use of fertilizers, resecrch vhich would
oxemine the effects of thege, as woll ea their interactious, io
imperative.

The followir 7 worl sceks tos
1. EBvaluate difforent dcsities of plcntaticn ond pattcm

of distritmtion cf cacao pleata of 122 yecrs of af3e.

This ovaluntion will be of emr¢»2in “~ractorictics.
2. Bvaluate the reacticn of tus exid csro plrmz o

fortilizer treatm nts.
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IATERIALS AID YZTIIODS

dacality
This experiment was carried out at ths farm "La lolas,

situated on cn alluvial flat which for3s part of tho atlemtioe
oozstal plin of Costa Rica, Th» hoirht edovy cea lovel is

40 m, the menn temperature 18 23°C rmd thy moem emimal rainfall
is 3652 rx (reen frem 1949 = 1977). Althovgh the rainfall is
more or leas coatinuous year~rownd, thore are two perieds in the
year (Pedruary - April ari August - Septeuber) im which there is
_less rainfnll. |

Cznepdmeptnlrmearsirtazinla o)

The trial vos establirhed in eceotioms 6 end 8 of "la Lola",
theso sectioms are populated by four hybrids, plented at 2 mx 2 m
end 2 m x 3 n respectivelr in 1958, The fertiliser treatnents were
carried ouf in tbxﬁe applications during ths period of time of this
trial (one yeer) in Jume, Septomber and December, 1978, These were
done as they usunlly are in "La Icla", in a band of radius 40 om
around the troestywi',

All thoe plots rezeived ‘wo fumeicidal applications, The
fingicide (Xoolde=101) was applied at a dosage of 50 g/3.7 liters
water with 2 nl. Triton (sticker-sprenfiar) end 10 g I (insecticide)

" The hydride had their origin from biclenal orosses betweeam
TF-613 7. Catongo, IMC~67 x TALT6, UP-29 x Ontongo, and UP=6TT x
Powd - 7. fh shade waa mwpplied by Prit'tipa spp. which was
more or lecs wniform in height ond distributica:.

The state of the trees were nanesced in cach raction, a year
beforo tuio worn éo:m’:euced, dccordiné to the categeries described

by Marienn (5).
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» In additica to th200 olacsifica®lima, the critericn
of trumk-diemetor ves used to avoid subjeotivity. A trea was
considered as baing weak if the diameter was lam; thon the
averege in addition to belomging to category ame (5).
The treatr~ats applied (omc y=ar before thims experiment
begun) were the following:
1s Present arrangement (comtrol) (T1) 1677-2500 tree/ka

2. Triengular arrangement (T2) 052-1250 tree/ha
3. Removing 50 per cent of thc (23) 14032031 trea/ka  (Section 6)
A '
ves: ter-o . £32=1510 tree/ta (Section 8)

4. Eliination of overy other rvr (74) C73-1250 trae/ka

5¢ Er~oyring 100 per cent of the -3) 12:°<1/74 tron/ba  (Section 6)
Z5
veek trees 1011-1752 tree/ha  (Section 8)

Svyerdrpoacl on thore (ooctmenlio wlre v lovele of fertilizer
__enplicatim. 'I?j:z bMigher levol ¢f fetiliror ~o1ioation wes 2250
/i of k. erwlete fexiilizir mivnzy, 15:1046: 442 other level
toirg 1,500 ko/ta of thy c-ue fertilinem,

Threo twotmenta wero o gt I o0 Lo0dly mrdoeleed
rplit=dlot dyrim, with four repatiticny 1a ¢ 2 ¢f “he two

cegtiomn.

Tareprontmy

lleaeirserentn raro radn ¢ tmiw-Idrsicr »* 20 2n from the
€341 end the M ipht cf tho Jorgustte e% the cor—~ncencnt of the
+rdal (15 I'~roh, 1978), r£ix rcmths latsr, rins rovtbs later and
also at the erd of the trinl (15 March, 1579). |




During the experiment, the number and fresh weight were
taken of the chupons remeved, for each tree. Also, the number
of fruits and the fresh weight of the beans per tree, and per
plot and sub-plot, were taken. The chupoms were evaluated
every three months and the ooeoa. Jield data were taken every
15 days, weighing the beans at the time of harvest.

Measurements of trunk-diameter were taken with a wooden
guage graduated in millimeters taking care that the measursments
were always taken in the same orientation, being North-South.

The height of the Jorquette was measured with a woodem rule
graduated in centimeters.

With the aim of measuring other effeoto of the treatments,
the number of fruits affected by Phvigrhibera nalmivaza, bdut
whose seeds were still usable, aa well as the number of discarded
fruits due to this pathogen, was evaluated at the time of harvesting.

-

RESUIAS ARD DISCUSSION
Jiald rospanses.
Table 1 indicates the yleld/ha, yield/plant, number of pods

discarded due to infection by Ebytephthata palaivora snd the number
of usadble pods harvested in both Sectioms 6 end 8.

Section 6 (2 x 2 m)

73 (50% of the weak trees eliminated) had the greatest yield/
ba, followed by 71 (ocontrol treatmenmt); the least yield response was
with T4 (every other rew eliminated). Thimning treatments with
plant densities and distributions of T2 (every other tree eliminated)
and T4 had an over-abundance of light, and, coupled with brolr;m

éanopy—uyatm, permitted a lmn'ioun_ rrowth of weeda. The end
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result was lovor yleld/hm in these iroatazents. On ths other
hand too much coupetition v~8 precont in T1 for it to out
yield T3,

The thirming-out of 50% of the wvak trees permitted the
strong trees to yield rch mor, £8 woll an the 508 of the weak
trees which were left. The contribution to yleld of the 50K
weak trees left was more then the edded increase in production
of the strong trees whem 1008 of the woak trees were eliminated. .
Thus, T3 outylelded 75 also. This is in agreomcnt with Peralta -
(7) who worked on the same probdlcu in ths sams area.

© T4 produced the greatest number of pods/plant while T1
had the least. This tendency was xapeated with the number of
pods made noo-utilizable (v to infecticn dy Thytaththory, It
seems that thn more pods pracent in n plemTation the greater the
__probability that rore pods vill T irfected by Euwinphthora as
vell as mado nor=7tilizeble rps g orilt ¢l the infectiom. Actually
a high degree of cormalatien hcirv~ the nuvnber of pods and the
nwiber of pods mnde nomwriilisadlo ra to t™s irfection was fowumd.
A high positive corrclation =3 alsc fc'md betzsen the yleld of wet
cocoa and the numher al uzadle pods harvestcl.

Dus to deocreased o jeiili~y fer ront-xncl, nutrients and at
tizes water, the planta'pertcrred Yetter individually in the
treatments 72 and T4.

The lower level of fertilirnr r~licaliou provoked a greater
yield responso in both yield/bn and yield/plsmt. The probable
reason could be due to ths great mutrient imdalence (k/rg) fuumd
in the soil. Also, it should be natei thnl the rycer—smded

fertilizer dosage a% th2 experiment=l nit~ is thy lcier level

(1,500 xg/ba 18110i6).
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The above conclusions ccn be dre™ alihough statistiocal

significance betwsen treatnent morma vwora rot found.

Section 8 (2 x 3 m).

Once again 22 and 74 were the treatwmuts most prone to
insect infestation erd danagzing woed goith Locnune of their
Plant-densitios and distriduticas. 72 hud groater yleld responses
than T4 becausa of its bstter plami~-Adistributien, avoiding mere
weed growth. 75 prodused the groatost ua_wh, fellowed by T1
(control). The differornce in yield/- 1s only 5 kg/ha.

When the nvmber of podn discarded dve to Phytophthars
:Lnfoot:l.:ua is taken into ecdovht, ths potential yleld/ha of T1
is mh\ éreater then T5. Thun, it £re=3 that the original
planting distanca is still edoquate in torms of nom-competition for
outrients and root-roci, Thim 18 i1 e~rcrrant with Peralta (7).

"It should ke noted that 1 of ractic 8 evt-ylolded T3 of sectiem 6
by about 6%, Doth being the dent tmeat->ate in their reospestive
sectioms.

Genorally the tres’men*sn {£2 em! T4) with leveer plant densitied
had better yield respovsen than th» cli">C o za individwal tree basis
(Table 1). The possidle resmen~ oitcd for Ceotien 6 holds ¥rus here
also.

In a . less narked ferhicn thrn Scotica €, it can be seen that
the greater the nvrrber of pods hervected per tree, the greater
the nmbder of pods that are mda nca-utilizedble dus to infectiom
vy Zxxianhihers. R

Analyses of variance carricd out an the data gave statistical

significance g~ +hn {reatnent renan . the 5% levur for yield/ha,
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as well as number of pods harvested/plemt. No statistioal
differences among trestment meens were found with the other

variables.

Sections € and 8.

From yleld data during eight years, SBeetion 6 has
gemarally eutylelded Section 8 durirg the early years ef
production. After 1976 (or adout eirht years after plaating),
Seotim 8 begen outylelding Seotion 6. It will be wseful for
this experiment to beo eomtimued to oes at what age Section 8
will permanently o'tyioia Section 6.

Yagaiakive Taspensen
Statistical differences among itreatment means were not

fowmd in neigher of the two sectioms. Table 2 shows the
~ vegetative respouses obtained.
Seotion 6

The treatment means indicate that the troatasnts with
lesser plant demsities had greater dismeter-increases T2 and T4
having values of 7,815 mm =l 7,520 rev, respeetively. On the ether
hand the indication is that the treatrante with lesser plant
densities (74) bad the least jmutto—hoi@ﬂuhma.

This is wmderstandable, treatasnts with greater root-
room and sir-space, tend to have less competitien for nwtriemts.
Thus, individually these plants perform better, not only in yield
dut also in diameter-increases. Eigh plant densities obviously
induoe the competitive forces which provoke sn “wpward rush”
for light, principally. This is borne out by the respomse of
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%4; bhaving the least jorquatin-halgat-lnsraand. The response
of 72 is a b1t confuling.

The use of the lower level of £-riilizer oauted greater
responees in Moth diemoter cnd Jorqurtio~inighi=incranses.

¥ith the weight of chupsns produced, the treatments with
greater light intensities (%2 and T4) had the highest valuwes.
The axple air-apace and greater light irtcuszities indvced these
treataents to rroduce greater woisto cf cwpcasy the higher
level of fertilizer use resulted ism thy groater produstiom of
chupans.
Seotion 8

Essentially the same trends £ in Seciicn 6 wsre oboerved
(Table 2), and the roascns citrd ~nrlier elso epply hare. Tho omly
marked difference is with the produciicn ¢f clh:moms uwying the
_.different levels of fertilizir. In ihie c236 Th2 usy of the lower
level prewuked a greater production ¢C ohipra (frosh-waight); the

results socen to be wmolear in tds poplil.

Sections 6 o2 8

In section six, the average tm~l:-~(lc7:tar increase per
treatment per yoar wa3 6.03 ra in sunticn 5 while in neoticn 8, the
valus was 7,21 re, Thesz fisures ara r-~h hirler then those reported
by Alvin cited ty Povelta (7)), ™5 ctated thet the aversgo emmual
increase in trmt-dismoter wrn 3,01 tna Tlffering aleco from the
results of this experiment, 210 the c-r7me~ipg figwres for ssotions
6 and 8 (being 3.45 ra/yoor cnd 3441 r/yoar, respectively) given by
Peralta (7). “
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However, all the dismeter-increase figures given are
considerably less than those odtained im Nigeria by Are amd
co-workers (Are, L. A. and Ogwmkva, I. O. eited by Paralta
(7))« They report that in & plot of coomo planted at 1.5 x 1.5 m
and, iximed at #ix years 014 to Aifferent distances and distribdutions
of the trees, a diameter-inocreace cf 16 mm pexr year in the
case of the lower plant-densities.

Saxalations -

Bigh positive correlations were found Vetween yield amd
 truak-diemeter measured ¢t O3 A above the murface of the seil, as
well as with the nmumber of pods harvested. This was true for the
both Sectioms. Other researchers have found results of this

nature (5).

COECLUSIOLS A™D RIFCOUMEYDATIONS
(1) The trumk-dismeter measured st 0.3 m above the soil surfaoce
oan be used as & calihrating voriate for yield, Use can be made
of this in thizning practices.
(2) It 1s better to plemnt cacao et 2 x 5 m and not thim-out them
te plaut cacao at 2 x A m snd then thin-omt after eight yearse.
(3) The use of the lower level of fertiliser (1,500 kg/ka 18110:16)
18 Detter than the higher level (2,250 kz/ha) as regerds yleld
response and incidemce of Black Pod disease. ¥his applies to the
s0il and climatio oonditioms thst‘ oxisted at the experimental
site. .
(4) The treetments with lesser plant densities (T2 and 74)
performed better and had smaller nuabers of pod loss due to
2axkonhikars infeotion, on an individucl plant besis.
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