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INTRODUCTION

goffes, its eultivasion and trede, is ons of the

nest important sowross of incoms £or the govermments and
inhabitanbs of treplcsl Amerish. The sscnemy of nations,
sush as Bpasil, X1 Salvader, Quatemals, Oosta Ries and

Niearagus, is closely geared to this ons commodity. In
each of these Mhu, 10€ or more of the experts from
1935 40 1958 was saffes. In ons year (1957) 914 of the

total sxperts of El Salvador was aoffes. (1) As esxly as
the 17th eextwry, coffee whs & somundity eof somsaideradls
inteynational lmportanse.

Although coffee iz an old and a very important
business, semparitively 1ittls basioc seisxsifis yessarch
has besn meds on this emmusdity im tropieanl Amerisa wntil
ressntly. When a ocuparison is made between the Yeseareh
undertalent ont & tanparats sens erop sush as apples, &
youngs? agrisuitural industry and (mportant on & much
smaller senle; snd the pessarch wwlertalien on caffes, the
latter will be found sadly laeking both on smount of
resparch and remtlts of vessayoh. (offes today i3 being
grown in magh the same way 15 was 2% years age, not
mmmamnmmwnw.mum
thexrs has besn insufficisnt basie ressayeh to enabls
people to undaprstand what the srep mseds. Experimsnts
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are designsd for different shades, but no studies arxe
made on what effevts the shade has on the coffee plant
itself. This 13 not to imply that shade sxperiments
are without value, but to exphasise the faet that more
time should be. demd to buia studies an mieh future
researeh may be bullt,

. Whis paper is pmamm as a partial step in the
direstion of basic work on goffes. It 1is a disocusaion
of the relatlonship of sertain climetic fastors, chisfly
reinfall, to vegstative growth® flowering, and yleld of
" The ane year of study which 1s murmrised in this
paper s insufficient te reaqh any definite canslusions
en the problsm under consideration. The project should
be oontimued for at lsast twe ynm more to eempht. the .
ntu&' It should be extended to me:m. ammm
onmtin situations under whish goffee 1s grown, %The
buia knowledge thus gained cmxld be utilized in
datamn&nmg the auitn'bilit: of areas to eaﬁ'oc growing
in so far a8 climti; factors are concerned. Mﬁdge
of tho growth gyele can be utilised in datomizdng the
best time for fertilimer applioations, and possibly is
will alsc serve as a basis for better pmming practloss.
The use Ort sunshine meters in oérmectlon with the projest
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aeul.d‘glw informetien whiaoh wm.ld be valmbhin M

REVIEW OF LITERATURE

Greuth -mm hn*n buu made on m:v t:n; arops
in tm-mﬂ zone alimha. w:m (2) studied the
gz-wthnh of the peean !nahtimtemum s.n
1933, Ee found a very strong nh’simhip botm growth
end mmber of dlossams per shoot. mmmm
dons on apples in this fisld. rwmawummgy)
found & signifissnt relationship between temuinal growth
and yisld in York morm applea, avmm ) &
19§8.u&ammhuwtomﬁ:tmw“0m
WMM@R&MM:&&?&M@!
apples. In the eitrus arop, Mhan (5) found o
sorrelation between M a.nd flowaring.

I 1959, Dean (6) mpor'sod that the b:.ouws
seasan of coffes m&num S.ntho eanly spring, eagh
tres having two or more distzna pcriedl of ﬂmxmg,
dppcnding supposedly, upen meteorolagleal canditiems.

% The term "grmtth" will be omountand‘ MARy timss in

this paper. Unless otharwise smai:hd, this will
mean vegetatlive growth, as msasured by nlamgatim of
lateral branches.
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The maximm growth of laterals occowrred for six weeks
to twe months a;milﬁ%ouﬂy with and following the
flowering. This is wood which will blossom and bear
fruit the following year. Thus the cé:fu tree 1is
mm@gtwthnmxﬁnmamaﬁﬂa:mtm that
it mets and dawlcps the eurrent years fruit. Dean also
found that in Hawail mintall omrzns &urs.ng the year
inwhishmwfmitingwood hbamgpro&.tmdis
sigxnfieantly related to the mmoding yom vield of
gsoffee, In other words tha_ ra_in:flll that 1is related to
the seasonal fluctuations in soffes yisld does nob cogur
in the year of blossoming, maturing and harvesting of
the cherries, When reinfall was divided inte thres
periods (Pebruary to June, June te Ostober and Ostaber
to hbﬂm) it was found that mly reinfall ee—onrriﬁg
between RWM Juns ef 'kho preceding season ia
az@ummﬂq related te the anmuel yhm.l

Hasquart (?) working on ceffes in B.lghm Gango
atated mn; ths rhythm of flmring and fruiting is
direstly related to the reinfell peaks; flowering ocours
at the end of emeh rainy period, .and the erop ripom
10-11 mmrbha later.

Iiam (8) made e study on aoaama.l growth of
0offes in South Indis. He divided the olimate inte l
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smm, and gave thn uofru aatiﬁty in Quh ssasan.

Kil £eirst season is tho ml. dry mm, whiach emm
harvest and post hnmn rest pu'icd, nhnn growth was at
am!.nimnh !‘ho ntMmaporMarhatuatMvrith |
some mm, during which tha Mtf« flmx'l tith these
fira% nm , & rapid wgctatin éawlepmnt talﬂu pla.u
andthmuﬁcrp%afthlamlmwhh
mit:lam. an mztm mpié wﬁh fnlla ctr ﬂ:bh tm.
«u.tns nmur in nm at hnvr erapn ntu-m nyu
vegetative growth, «wlopmnb at fruit is llﬁl’- m
thiﬂmumtarm:mwmmnth |
btsimins of which the v.maun growih slackens, while
rmit d-vclopmrh ueulo:mtn and continues to t;h- end |
of thiﬁ yurisd. Va;s.tatiﬂ gmh 18 almost at = atm-
lﬂu for m namhl dm-ing this parm, but nmma
mintmrﬁthcoad. mrmuumnmm
oans mm, with a eemzmtim er vcgntativc sthh
duﬂa‘ns tht tirut two mnthn ol tls pox'ied.. .Abm one
mwmm«rtm ponea, mr.tna:tmrs.mt
muutm ax‘ unm bud wf-nntiatzm btmim visible
snthn mudinghotmﬁhnr uhecegrmh m
lwruoa his mk by statmg thu’h the amount of enp will
be mfluomd by th. ks.nd and mﬁ of wytaﬁw growth
made mtha m«ang unmamemmrefmmrbw



b

Tormed at sach potentially produstive node. Weather
mem@mmmummabmm
W(g)-emmtmmmwmuu
nM,WMmﬁMMMMhW
mmhaamm. rthbtlhnﬂthtnﬂ
mitm‘ is the Mtinz ms. M, lSm ntom
~mnmemmg¢nmmmmmw
mmmmmm. mmmma
rapid vegetative Mh ms w.tth the :Lnng rains and
mmwumwsmm;mnmmm-
time. !hnlmsnmm&nmdbysmﬂ,w dry
W,MM“WM&&. rmamm--
it is mggtlt-d that leashing, espesially of soil nm-.m
,,‘.WhﬁMn-pmm-rwthhhm!nM
abnmtimatunné m-m:n@mmtﬁs
w;mmmmﬁmsmnmm
uﬁmﬁ. when mnntm and redistion c!.‘foﬂu were
mmtmmzy
nmuuuumu,-mwmtmorm
m-mammwnnwmm
leashing ef soil nitrates may be ‘the esuse of zhi- period
ummmnm.-ummmmm

fouming sooa, domg rains,
Itx Guatemala, Cowgilll (W} tmml t!ni the time of
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mmmmmgm«mmu
mmwt&m mamum
vmetmmmumm
thmmmwmmm
‘ammttméwmwmm
tii;mmnwmznnmm mrm
MWMWMW&M}
mﬁmmmmmxmm* In beth
1&vmta@.mmwﬂmm
WWM#MMWMM&MM
mmmrmmmmmwmm
mwm makmumuﬁmmm |
mmmﬁﬁ«mmm:nmm-
pmwﬁtm nﬁlﬂm,thmmmzn
MWW@MM:&%&M
nmmummmummm
mﬁm On the eontrary, the gredusl desreass
«Mmmmmhwm
mmmmmmwmmmm
«mmwmmmmmam
the growth, Growth is yepit in the middls of Februsry
mammmmmmum.mn
Mwwmwwsmm mh-m




m:mzuqummfwamuq
| mn.mammamzanmm |
- | mnwmwmu

' wm.mm&vﬁmﬂmmmtmnt

"WWWMNM
. effest on growih of offss tree lnderels. The tress

 wintuh yeesfived such & sovey had LSf cresber grewth in the

mwmmm%mmnmm
emmmmmmmmmm

s soven. mmu.megmmu
Mmuﬂ.m,wammam
mmo ‘
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| ohis work 18 divided inte tiwws phasen;

. ‘Obssrvations whidh have been mads om & selseted
maw:&wmmwnm !.Wﬂof
"mmmmerlptMatm; 5.&:@91!
nni%phlum,m’ulﬂmumw1%9u
 cheek on gertain Yypothess whish hed bean formilzted,
This phass mz,m nfmtmuﬁm and uppxmm of
’niwmm |

(8) Phass Gne '
| mmcmermwmnmum

.mwmmmmmapmum
mmmmwwmummm m
mmmmw«:swmm.w&thm
;gm mﬂu, itvmb-m“nwto mm these
abumﬂaﬁnmalmwrﬂ&dkmwmm
‘m!mhlﬂl‘bl. o
- mmmmw,mm:m
'nw:auaimmmﬂm 4 dratnnge
- a%t an through ths field, azvmmum tress
i.nta%mp;.m utMnty—tiw trees eagh. Yvess were
s.m&mambammmwuam,mwm
W mwu:;mmmwmum
‘mhmwamwmmmmwm




0= -

1t doss Mot xpply ©6 clder tress whiidh have undergoue &
mmmmmmhw
Mm |
mmm,mmwmam
xmm Belscted brensiue wre Gistriduted
”'n‘wmmm‘
| &mmwﬁ tres, 2. twh lntevel brmnohes
the Lenbe-over walghts. mm:mwm "
mmammmmmm
deterutie the @Owh rete. It ws balleved ob the
 beghming of the study et maswewect of the fhwd
interveds wnld give the total mamuwbie growth. m
- Lomd o be trup exeapt during peviods of repid
Eronthy st whilsh time there wWoiIA De one-balf to wne
sunblmter of elongation in the next to last internode.
mmmmmmmuw

tres Nosb, plot A., page 36
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fren 1938 e Whil, & 2% yeur pertut. It was intended to
study the yesyly variatisns in yisld, o determine if there
meinfall resords, tlars were 18 yisld data available, with

mnts %o be reported.

his project conzists of fowr treatusnts of 15 tyvees,
sre a5 fellows; A. check plots, B. defrustifiestisn plots,
. and B. Tortilisation plots, C. reseiving a singls heavy
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application of nitrate feréiliser, snd D. receliving the
same amount of fertiliser, but in thres applicstions at
mmm-rvnh Branches were nmtdrermum
ment mth-n mun in phase one.,

NOTE; The coffes undey cbservation in phase ons,
was in an estate under rag\ﬂ.nr mengagenent . Gulturnl
pz-ut:{au of ao:t‘u common to this area used. This
inoluded ahe'nling for aomral of wudl, pruning ef both
tmperary a.nd. pommm lhndu. uml pnm:.ng of the eet‘ru
trees.
 Control of weeds was acoouplished by shoveling in
lid-a&ugult, $9h8, and in lata April 1949. The banens
shade was pruned in Nid-October, and again in late Juns,
while the permsnent shade trees roeuim a single severs
pruning the Lu% of mum‘btr and thu.timt of é‘mxv.
m coffee trees were pruned Aﬁ the same time as thn
p-mmms shade trees. | | |
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 EXPERIMENTAL RESULTS

,, mmtmﬁ:um RA umm&'mn
fMthu u;mmmnm

»,"_".mamwnmmmtmmh

| l'mmmmmmam”w,
,mmmmmwm»usmtmmum

.tmumm mmuumw

vmmummwm Mmm

| flvetuasiems in grewih neted frem Ssptember te the middle

;um,mmmmmmmm
The perdsd of slewsst grewth was yeashed sbeut the fives
amnm*mmmmm. or she
'mmmmm-xm:nmws

'_’M;mawmmmmmm:w

thmmkwi&mm;lnnmmtwn.

| mmmmwt-mmmmm
'-emmgmﬂm mkmmnmmmuumpw
mmss&awm mmmxmmm
;’ut, ﬁ.mtimmi@i tm:thﬂmtmwmuok
'_ma;agm:wum. The growth eurve sontimed te incresse,
@uﬁns&mr&hmnamkmnzmmm.
| MMW ataﬂdd&mumgmcrthu date and
 sontimied dvepping steadily until April 25th, when a low
point was reaghed that was still above the \anragn-grweh |

8ee also table No.l1, page 37,



Al
line, A sharp upward movemsnt of growith surve was then
”,Wmmmmmmm-tmormmm
| mumwmh- mwmmm,
m:mMMhmmmmm
‘mnzmumn mmmmuuu
'Wrwmmmmnmmmm
b.msxwmummﬁmmmm
hmmhmm&nﬂ.‘umw
'm;mmmmuwmi.nmwnm
anMMMWWM&Mh%M,
and the Widdle of Jums in 1949, and 2. & peviod of above
‘awmsmmtmmwmmwhsm
1miumutmm¢m.1m. mmmw
ummmoﬂmm.hmmmmm,
""‘wswmhyn.WthMhnbmmmM
 1ine. ' ' ‘
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" DIBCUSSION

, ;mxmmmes.mosm Mpmmin
Vuﬂnmtbamuthutmb-maz‘wmh
| infomtim. X% i ‘baugvod that 4m-m m: m
affesting ﬂlﬂ m ayels st éﬂtam tinu of the year.
m ‘posaible Mm m; mintm. sen mMm, leagh~
ins of nitmhi. (bchh mm nth umfnu), mhﬁ.m.
Wm&m, bleummg, and utting anﬁ mﬁur&ns of fruit.
| ~ The. hgpathna 1a sdvnmg& t:hat the latter mention-
ed fantcr, setting and mm af mu, z- z'mmest n
| ’umxnsgmnmmunmwpnm :nﬁgur- 1,
m smﬁ- of mmw rru.:s sot have m mmom
* upon the chart of the grawth cyals. It appears possible
thatthnumhtmatfmrhntnﬂ.éhtmmum@
mwmwmmmmpmwmm
mmmmm viththo timorthn numﬂhishnw
'pormm.gc of fruts u#. (26; of totﬂ. frut set). The
m.ghnt p:q: {565) mmd :aur mkl urlhx-. roliu-
mg thﬂ.: hapothnu, mtmtim et t‘m&t oontinma to
mpmssammmmnmamwmmu
pur mminmiahgrmhmlmw,msalsa
| thl tim of m!nmm harvnst‘ Thers is a alerl' t:endeney
far :.ncreuod grmh axttr t:his tims, fm’a the atap rise
in grcm:h cmu does wB m mts.l tvo weekn ai‘tor the



u-twm

. amwtmmmwuumm
utmtiu#:r&tuﬂth-mﬂmmtmm
MqﬂanMnmdnyﬁM
mewm‘m,mmgamw
six months whem growth is &t & mintwmm. A% She present
tize, proef of this hypethesis iz not available; however
mwmmmmfwmm
now should tend to damenstrass the smnsstion between
«mmmwmmwmm

meMMMMm

given the mest attension is reinfall. The ene year
during whish this yroblem has been studied heve is
sontinued se gonparisens san be made detwesn ¢hanges in
soem te affeeh growth in the diffevems ysays. Nowsver
past year with the growth during the same perioed, with

- Ye m-nhnhmmwwuhmw
thotanmm four weeks, "r" is < ,218 with 10 d.r.X
Not signifieant. o
x For 10 a.r. the 5€ level of significance is .576 and
the 1% lonlatsigm.fm is .708,

Bee note on statistical uthad-, page 35.
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| MWWMM*:»;W
mmmmmmmm
sonstiered in this feshien, ‘Examination of figures | snd
2 wonld saem b indigate that thers 1s some ewrrelatiom.
mmmmmmmmam
W“Wmm-m:m,mm
pmmmmammanwm.
mmmnmmmmamaw
consw aftey thnes wesks of hexvy yudn. This indigakes that
mmuammmnm
mwmmmmmmnm
msmmmmmun
mmdﬁmammamm
xise Sn India. Resves (7) and Yilanova {11) suggess that a
mummmmmummm
ts this guestion, e wark scpleted here in Twrialba
_mummmmmﬁumn
awm namtthcMnm-
mmmmumm,mmu
ah & mbuiwon. nummmwmmmm,
M&mm&mrﬂmﬁwn&mm,
Mhmmwm '



«18~

™ regard to temperture, Myme (8) in South India
«mmmmwum@mm
tvMM%ﬁ,m:WmWn
. grewth sc:smness even though no ¥ain has fallsm. An
'mmwmsaammmahmwn
ROt $rus of the Prrislba ares s Gosta Riea.
Temperatwre woriation 15 xot great, mean minthly maximm -
4%%”78?»&%‘9%“““
mentidy Saperetwe from 5847 ve @.5°. Mtyk’
mﬂamﬁ“%mmmﬂ
minhom tenperatires were lowest. If Semperatwre dces
.mwmummwmmmmm
mmmmmwm lithm
f.mmnmmwmmm
-umwaWMumnm ,
mm»mmmmﬂwm
mm*mmmmmmm
. avewegs. % atheuph DaB Deen made te @xplaia the dip In
pawist In the growth eurve. There &% mo exsed Axbs on
slther of thess fastoss, but ewtluntes of wadesr of



~gzmiaﬁw5.‘ aumhmmm
mmmwmmmmthm

umi:hm Mimorrigmﬂmmummmm

etsz‘yﬁx'&. wmmzmmfmamm
mrrm”nmumnmummmmmm
‘anmusmmmfwmmmm Within
_ummk',thtmﬁ.mhm besumes lmnaainspsmat
,;cmwbﬂwm,mmmus. ‘In the week
ntmﬁimmuntnkm,fmﬁm“thm
-MWmm.ﬁm mmmm-
*nmzamﬂmrmtdam-ﬂumfshmhmabm
,msnsa@mmun! mwhmmw
mmgmmm | R

. ‘Msyer and Anderscn (13) state that prolonged
’Msmwwnwmmmw
‘_,,thwmmmummw The |
WM&!WMMWM:WW&M
vithehtwﬁ.umm mtmé-qmt'-onutwmlv
.mmmmwaplﬁ:&mstmmk
v,mmummomn. mmmmswmaiw
Mummwbwwunm;
Wmmamwoswxnm

N mmm,mummmumm
mummmmaammmmm



«20=

£a11 unless complets rainfall reserds were taken within
three miles of the finga reporting yislds. Therefore
most of the yield dats acllected had to be dissarded.
Howsver the dsta fyom three of these fincas in the Meseta
Gemtral of Gosta Mica are presented in figure 6 te show
thas yesrly yield varistions sye similar in the Meseta
Gentral snd in the Purrialba area,

mm-yunuuatsrmmmm ,
Wmmgimktmﬁmﬁmyuu
mmgimfwmnnmﬂmmthumtnr
figuve 8% Oorrelasions were made betwsen thess yield
figures and the rainfall shown in figure 9, the rainfall
resords having besn talten at & sentral point of thess 7
. finsas, _ .4 | |

Stmle serrelation problems ware run betwean rain-
full and the yield of the follewing year, alse bebwsen.
rainfall and the yisld of thy seus year for all 7 fineas.
In sddisien with the finex reporting ryislds ever a R year
period, sorrelstisns were mm between yisld and the rain
£a1) from Jwmayy to June of eash year, snd frem July to
Decenber of eash year, both sets of eorrelations being run
Detween rainfall and yield of the fellowing yeay, and yain-
£all with yisld of the same Yeur, ¥he fellewing correla-
tions ware obtained ' ‘

* See slso tables 2 and 3, pages 38 and 39.



valus at
a.r. 5{. 14

oTsh  JB7h

19 fgiﬁz

19

| It will be noted that sll correlations betwsen
ﬁmmmw the following year are nsgative,
though the sorrelstion is significsnt for wdy cne finea,
Although the ecrrelations were seldom signifiowst, the
consistent negative correlations betwesen painfell and y:hm
'arebmmmgmw:mmwmwmu
a definibe yelationship existing hw. Gorrelstions of
mm'nithymgfﬁh-mmm from «.107 teo
4356, nam of which approsch thw ﬁmwmzm.
mwwmermmmmu
indiesbe that no relationship exists between retnfall and
71034 of the same year.

In setting up the mupplemsntary study, refersnse



15 made te Juwmsek (1l) in his stwdy of the sorrelabien
annm Govelepment ant frusting in tie bembe
- plant, mamumumﬁnmm urtu !mitl o
mmnnpmntmm. tmﬂmzmw '
o mwgotamw. e, W, the m were
| dxmumtammphntmmu, vegetasive
‘amxep-m ant the yredushfon of Flowsrs cradually stowsd
-tm“mmmm&wmwm-p, ‘

©he chevking effest of the enlurgement of frulve
w mm vegstst v th and the- mzom
vacnmnumt, tmrmgmm. from the
wnmwxmmwmw in the
plants by the fruits, In gederel, the move umgmu
sompounts syailedls; the: nove frutte that -set and’ stesbed
to dewelop Deftwve (nhidition 8f flewering and vegstasive
grewth degene Tomovil of the fruide &b amy time befere
the vepetative pirts died Whulted in & perswe} of
nMﬂM mmmm-y, mmwm of
 vepreiuetive davwiopuat, Poawanll (15} wtabed thab
Bﬂ‘lﬂpnmt of jﬂ.oura o:‘bcn has s ahacking effeat on
mg-tann-m, hile 4t & ladey stoge M the 1ife /-
hisgowy of the um plant, fratting mey Lhibit both Purthes
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- The data of the supplsmentary study ef ami-
£ientian and nitregen fartilisation are still toe moml-t.
te analyse. Hewever, sxamination of figure 10 nm indicate
thah sews reaults are being ebiained. mm:mm
mants taken ever a ten wpek peried, thnehukgmun
shown A minor rise and fall, in groewth rate, The plets
Mmulxnﬂnh‘aww1utmetmmmmdu
:WWM&“MGW. reaghing &
mmmmtamm&mg n_the next
four weoks the growth rate fell mu&tmm&ﬁrw
saws a8 the cheek plots. The growth »ate of pleta muiving
lighter appliestisns ef fertiliser inoressed slower than
thas of plots recsiving beavier npplintum. m s.n & four-
weok: paried, the growth rate wes the sams, The dof;-uot.ui-
sasien plets showsd & very repid rise in grewth rate, in 6
weeks time it wesm triple that of the chwok plots. !mwr,
the growth rate started dropping and im four weeks 1t
droppad Alxost as auich as it ress. At the time e: the lut
masupesans, it was alightly mors than double the chaek
~Fhais data osuld be interpreted thus; at the begin-
ning of the shuly, nitregen was a limiting fasber to growth;
theisfene. whan Ritrogen was applisd, growth inereased.

¥ See also table Nodi, page L0
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The hrgor tmmtm of nitrogen toek afrut :'utor
‘than the smller spplisstien. After & shert pericd,
ammmmmmmmumauw
the sams level as in the sheek plots. m«wum— |
uumpz»; indicabs that maturatien of frudt ts Indeed
achhtmtmmmhmctmu Melpmmly
m ussmsn stase Mg 'om o? mum of
frats. m, mnuaugmnzm - the grewth
‘ourves of thess three plots are simply exaggerations et
the grewth ourve of the ahsek plots. All surves sre
rhh:g th- rms six wnkl. and fullins tha m four

© Meyer and Anderson (13) have stated that
nlw tmirmnm fastors BRY mlu-m the hngth
of time nquma for mmm of the grand p-riud ed‘
growth, or in m sases w cause m:uu ceasation
‘of growth thus eausing interruptions in the sysle,
usually the gemeral trend of the grand eurve of growth is
imtam, m:luting that 1t 4 p’zmuy oontrolled by
internal fastors. This dess not mean that the magnitude
utth.Minugimpthmynot vary greatly in
ucm with prevailing mirmmu sanditions, but
simply thet the relative ryate of growth at any time
during the growth peried aemlly bears a definite ﬂhtim
te the rthun growth increment which has -J.nm uosurmd
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and smm\ g be upuut e soqur -ubqumy. here
m be, 8 olui in thil ltatomnt uplains.m t'.hn ubgn

_ Itlhambc mmm mtaummtm-
navnmt 4in this moz- m lvpetht»s, th»m being .
mms.m data for proving or dupmvms any of thu-
qplmtim &t tha mnnt tim. |
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svmsm )
mm-umn’n. nm&mm:m«,
mmmmdmmmtm
»”sﬂﬁbm“ﬂ“”w}émpﬁhmm
-m mmmmmwm
'mt ummwmmmm

« Mtwetion of fruis requiring :mww feok smterial than

aammmmmmmmm
nk. Both of thess peasidilities sre tied up with plank -
msmmammmmwm
'Wmmmmmmunm
mmmmumammma
- Jumanyy, e growih wavve skarts up ledy ot flres, and
treeases Pepifly for Swe WS, For the next 4 ramths,
there 15 & shenky towesss of growsh rate. Mintxil wes
very light during this peried. Shem ayownd the Lires
mwm.mumm;mm‘
contirmss watil late Aprid. mmmmm
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mmmuqumuptcmmlrmhnl,
and the mk atbu- the c\oelim nuqd, thcu m lmothi!‘
wesk afmkmwm m-ummmu ‘
mmnthﬂW%M&tMum
,mmmmumamwmm mmm
mwammmmumwnm
conditions idesl fer growth, mmmm
Wmtnmmaw. then ssiting and matupasion
of Sruit and/or lsaghing of seil nitzates by the thres
repid 2211 of the growth surve, completing the yeaviy eyels.
Y414 @a%s wre solissted frem different finess for
a pewied of &% years, ant where muuthh wars cormisted
with rainfedl. ttmfaund that thare uilt.da constant
mmﬁu correlation m rednfall anfl the Fieid of the
:mma Mm pignifisant in acwms eames apd
closs tonin&ttminm The miﬂlm
slways nsgative.  When ecrrelations wewe made bebwean
valufali and yisld of the samg: ;w,;mnultn varisd from
negative to positive sorrelations, none of whilsh appreaghed
the 5% level of algnificanes. This indicates that thare is
a negative mlatim batween minrnll and th. yiold at the
following year, and no sorrelation between rainfall and
yield of the same ycaz'. It 1s believed that the sorrelation
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1n the former 18 & result of effeot of rainfall on

. A supplemenbary study of the effects of nitrogen
. fertilisers and defructification has been under way only
& short time now. 80 far it has neither proven o
disproven amy of the explanations whieh have besn
advm to'caqﬂ.am the growth phenomens charsateristis
C of mmn It has shown that mtuetion of frult and/or
| mmosmmmummmumormm
of the growth curve at the begiuning of the rainmy seasom.
 Howsver, there are portions of this supplement which
eamnot be explained too resdlly by either of these two
faetors, mauvmummmmumm
be analysed properly. - | -
Tt ehould be wphesized that all explanatioms of
growth surves advenesd in this paper are hypotheses,
based on observations over & one Yyear period, and thas
more data taken in the next two years will be required
- to affirm or reject these fvpofm.:
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Este estudio ha cubierto el ciclo de crecimiente del
café en un perfodo de un afic. 8Se encontré gue al iniciarse
el perfodo de lluvias (segunda quincena de Julic 194& a pri-
nera quincena de Junic de 1949) la curva de creecimiento dis-
minuye répidarerte. Las cos posibles causas sobresalien -
tes de estc son: 1) lixiviacién del nitrégerc de 1o tierra
cavsada por la lluvia y 2) maduracifn del fruto que requic-
re ods material alimenticic del éisponible pars creciriento
vegetetivo y para el édesarrolic del frutes Ambas posibili-
dades ostén ligadas con la nutrieién de la plarnta y parcee
posible gue estos dos factores ecombinacdos seer l2 razén
de que el café 1lYegre a un esteco vegetativo més o rencs
letente por uvn perfocde de sels meses aproximadamente,

En Enero, cuando hay dfas clarcs y terninada la cosecha
totzlmente y posiblercrte bajo la influencia de une buena
lluvia en la €ltirma sean:s de dieiemﬁre Yy la prirers gemae
na de enero, la curva de crtéimiento ccmienza a subir lene
taxerte gl prlgtapiog y aumiﬂta répidamente en des éemanas.
Er el mes y medio sigviente, hay un aumento firre en creel »
mientos Duranto oste rerfcdc las lluvvias fueren muy leves,

Alrededer de la primera quincera de margo comenzé a ceclinar
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la curva, que continua en la misma tendencia hasta fines
de abril, Dos semanras antés de cesar §1 descenso y que

la tendencia a sublr se inicie hubo una semana en la cual
la lluvia alcanzé el promecio anﬁal, § 12 scrans después
de que el descenso terminé hubo otra sexana de 1lvvias
bastante fuerte. rste descenso podria ser interpretado
como debido al hecho de que la mimedad del suelo llegé

a ser cemasiado baja en marzo para un crecimientc &ptimo.
Lz lluvia a medlades de abril y principios de mayeo otra
vez ofrecid ecndiciones de humedad del suele ideales para
el creeimiento; por lo tanto, la curva de crecimiento sube
hasta fines de rayo, cuando la formacidn y 1la maduracién
del fruto y/o la lixiviacién de los nitratos del suelo du-
rante las tres semenes de lluvias fuertes de fines de mayo,
o ambos fectores a la vez, causan una répide cafda en la
curva de crecimiento, complet:ondo el eiclo anual,

Se colecté informacién en rendimientos de diferentes
fincas por un periodo de 21 sflos, 7y cuando fué posible se
correlacionaron eon la procipitgcién. Se encontré que exis=~
tf{a una correlacién negativa constante entre las llvvias v
el rendimianto del afio siguiente, la cual era significztiiva
en algunos casos ¥y en otros se aproximaba & gerlo. Las corre-

lacicnes frveron siempre negestivas. Cuandc se hicleron co -



‘relacicnes entre lluvia y rendimiento del mismo afo, los
resultados variaron de correlacicnes ﬁcgativas a positivas,
ninguné alcanzé al nivel del 5., “sto indica que existe una
cecrrelscibn negativa entre las 1luviag y el rerdimientc del
gigulente 80, y no hay correlacién entre lluvias y rendi -
miento en el mismo affo. Se cree que la correlacién er el
primero, es resultado del efectc de las lluvias en el creci-
miento.

Recientemente se ha iniciade un estudio suplementario'
del efecto de fertilizantes nitrogenados y cafda de los frue
tes. Hasta ahora no se ha encontrado una prueta definitiva
que compruebe 0 no las explicaciones cadas arridba para ex-
plicar los fenbmenocs de crecimientc caracterfisticos del café.
Ha mostrado que la madurez del fruto o la lixiviacién del
nitrato o ambos factores son la causa probable del descerso

de la curves de crecimientc sl comienzo de la estaciér lluvic-

sa. Sinembargc, hay rartes de este estudic suplementaric gue

no pueden ser expl cadas muy facllmerte por uno u otrc de los
dos factores. Se necesita més informacién artes de 7ue este
estudic pueds ser aralizado con propiedad, |
Debe hacerse notar que todas las explicacicrnes de las
curvas de crecimionto que se han dado en este estudio son

hipdtésis, basadas ern observacicnes sobre un perfodc de ur
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The atati-tiu used a.n this papw was aixwlo
eomlationa s bet.woan rai.nrm and growth and between
rainrall and yiold, omplaying the formulag |

X
V'(ﬁf)'(ﬁgi'

Th.ts rormula was takon from chap‘kor T of

gtatistical Methods by Goorgo W Snndocor, Ames, JIowa,
the Golloglato Pross, 1914.6 |
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PLOT A ' , ﬁ f.ixm: ITUNBER é

Bra:nch ’ . a , b : _ e
DiTE: _ old §. (49 | BgM T 0
:‘;ﬁ ’to?iwﬂ %g_-wﬁ’gwmﬁ i:?;;g: :
o ush A L STV
Ay 19 - | 05 |- 05 | 1.8 ]
26 | 05 | 65 | 05
g, 3 | 05 | 605 | 0.5
9 | 0 [ 0 05 [0
T RS B P 2 e o
30 i o 0 045 o
Sept. 6 -0 0 0e5 LR
13 ) o o L
2 o | o [ 0,5 &
27 o | o | 05 ]
oot. 1 o 0 o ]
" 0 0 ) L
8 o 8 o L
25 0 0 IC [
Nove 1T 0 0 0 0
8 - o 0 ) L}
15 e o 0 E
22 0. 0o 0 0
29 | 0 o 0 0
Des, 6 o o 0 o
13 0 o || o | 5
20 0 0 0.5 -0 |
27 0l o 0.5
W20, e o | 0.5
Jane 10 I o 0 4.0
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PABLE No.1. GROWIHX, AS EXPRESSED IN TERMINAL

THE TURRIALBA ARBA.

Date

ELONGATION OF LATERAL BRANCHES, OF COFFEE IN

Date Growth Growth Date Growth
1948 |
iy 19 .72 Nov.15 .0 March 1 .81
26 AL 22 «06 21 81
Aug. 2 43 29 07 288 W75
9 W ‘Des. 6 .08 CApl. L .63
16 o2 13 09 ~ 11 .4
2% W15 20 «09 18 54
30 A3 27 06 25 W49
Bept. 6 .09 13}3. 3 .06 My 2 .56
13 +09 | 16 .10 9 .70
20 10 A7 11 16 .78
ay Jgd0 2 25 23 .84
oat. 4 a1 %1 o2 30 +92
"no Feb. T .62 June 6 .81
18 .08 14 72 13 L7
25 <0l | o oTh 20 37
Bov. 1 .03 8/ .9 27 a3
8 .02 Mar., - 7 «87

& Arithmetical mean or average terminal slongation or :
growth of all branches measured. This included results
obtalned from a total of 50 trees, mpasuring selested
branches from 3 portions of eash tree
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TABLE YO+ 3.

1927 130
1928 138
1929 | 86
1930 89
1931 88
1932 101
1933 90
1934 83
1935 90
1936 68
1937 76

3G

TEWENTY-ONE YEARS RAINFALL IN R(C
AND YIELD OF COQPFEE IN PANECAS

MANZANA OF A FINCA INTEETUE!RIALBA

AREA
YIELD

113
12,7
59
9.2
1262
945
13,4
_9’0
2545
1.4

YEAR

_1958 o

1939
19,0
1941
1942
1943

1944

1945
1946

1947

RAINFALL
109
91
69
102
88
105
146
83

& 8’

- X A fanega 18 Tthe equivalent of 200 liters.
A% Bes alao figure No. 8 |

YIELD
21.2
1945
Lot
20.8
172
2046
175
11,1
az.1
16,5
1545
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Growth in Centimeters

47~

2
°J Check plots
—--—- Defructification plots
— —— Sing&le application Nitrogen
------- Bi-monthly applications Nitrogen
2.9 "

0]
14 » ’ 12 26 9
June June July July Aug,
M&, 10, Average 8rowth of lateral branches of

(A) check plots; (B) defructification
plots; (C) Plots with single heavy
application nitrogen fertilizer; and
(D) Plots with bi-monthly 1ight appli-
cation of nitrogen fertilizer,
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