Efleets of Yields, Shade, and Varieties
on Size of Coffee Beans'
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INTRODUCTTON

Although coffec-hean sige is nol au nnportanl qualily factor in (he
(United States or Joeal market, bean size ik of major naporfance in Kurope,
wheve upy to 20 percent of the Puerto Rican crop is sold at premiwm prices,
As o result, Island coffee producers have veeently become concerned over
the appirent reduction in hean size; this has followed the introduction of
new, high-yiclding varietios and the wse of intensive-management practices,
meluding growing coffec in [ull sunlight.

This paper presents the results of studies on the cffeets of yields, varictios,
and use of shade trees on sige of coffee beans under typical conditions in the

 Coffee Region of Puerto Rico.

MATERIALS AND METIHODS

EFFRCT OF YIELDA

IPour-vear-old colfee trees of the Red Bourbon variety growing in full .
sunlight with ilensive management at an elevation of 2,500 feet near
Juyuya were used in this study. Vorty trees were divided into 10 groups
of 4 trees cael similar in size and growth habit. To obtain a wide mnge of
vields, one tree ineach group was allowed to bewr a Jull crop. Approximately
23, 20, and 75 percent, respectively, of the berries were removed from the
other three trees soon after fruit set. Yields produced by each trec were
determined, and representative samples of herries from each were carefully
processed,

EEFLCT 03F SHADE AND VARIELIS

Berries were obtained from seven varieties of voffee growing under ju-
tensive managewent in full sunlight and in about 30-percent shade provided
by frees ol Jayuya, The varieties were yeplicated four thmes both n full
sunlight and under shade. Tudividual plots consisted of cight trees iy a vow.

Y This paper reports (he results of Aeld trinls corried sut cooperatively by the Soil
and Water Conscrvation Hesearch Division, Agricultural [eseaveh Service, USDA,
the Agriculturad Kaperiment SBtation of the Undversily of Puerto Rico, and lhe Soil
Couservation Serviee, USDAL

2 Rotl Neieotist, Agricultaral Teseavch Techuieian, and Project Supervisor, re-
spectively, Soil and Warer Conservation Beseareh Division, Agrieattural Tleseureh
Serviee, USDA. stationed at the Agrieultoral Ixperiment Station of the University
of Paerto Rico, Bio Piadras, P13,
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A sample of berries wax {aken from each plot of the 6-year-old, heavily
bearing {rees wl the height of the pieking season.

The berries ohtnined in both studies, conducted in 1963-64, were weighed,
depulped, and demueitaged, The beans were dred in the sun {o a moisture
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YIEIDS OF EXPORT ORADE COFFEE (HUNLMEDREIGUTS PER ACKE;
I, 1o The velationship between totad yields produced by Bowrbon variety colfee

wnd yields of export-grade breans,

content of 12 to 14 pereent, and the parchment was removed. The benns
were used through sieves used to grade volfee commercinlly, and the
proportion of heans in each size group was deternmined,

RESULTS AND DISCUSSTON

Yields of export-grade beans (> 17 64 nch iy (hickness) mereased as
total vields increased (fg. 1), For example, about 300 pounds of e¢xport-
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wrnde coffee were produced at the 10-hundredweight yield level, compared
with 680 pounds at the 20-hundredweight yield level. However, the propor-
Lon of export-grade beans was slightly higher at yield levels helow 10
Inmdredweights per acre, bul was not affected as yields inereased beyond
this level. The proportion of commercial-grade beans (> 15/64 inch in
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POUNDS OF MARKET COFFEE PRODUCED PER ALM (/12 OF BERRIES

Fra. 2, -The refutionship bDetween total yields and pounds of market coffee pro-
thireced per alinnd ol colfee horries,

thickness) wis not appreciably affected by yiclds, avernging about 80 per-
cent.

Pounds of processed eoffee produced per almud® of berries tended fo de-
erease shightly with inereasing yiclds (g, 2). For exaunple, at the S-hundred-
weight vield tevel each almd yielded an average of about 5 pounds of coffec

T Unit used for messuving enffee in Puerto Rico; it equals 20 Liters, or 28 pounds,
of hervies,
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compared 1o only .7 powds at the 20-hundredwerglhit yield level, Sinee
pickers are paid and coffee hervies ave purchascd on this basts, this trend s
mporlant to farmers and buyers of unproeessed bervies.

Table 1 shows thal, with (he exception of the Catwrra and Yellow
Bourbou varieties, yields of export-grade beans were higher tn full sunlight
hecause of the higher total yields produeced. Conversely, with the exception
of Red Bourbon, a higher propovtion of export-grade beans was produeed
by all varieties under shade; an average of 57.5 pereent, vather than in full

Tauts b The effect of shade and vavicties on size of beans produeed by dntensinely
wretnoged eaflee af Jaguya, 12, I

| Propavtion of expor! grade ‘. Proportion of commuercial- © Yields of exprt e

beans grown in 2 o grade beans growncin 3 heans grown in -

Varely . |

Sun ‘ Shade S Shade : Sun Shade
.}’Ir‘i'{‘c'J.rmr. . ]‘jl'l't:.."”l' . Perernt . Prrcent et S ried e

Mundo Nueve  © G38a' ; 658 h . 8.3 8.2 . W.Gat o 137
Puerto Rieo 401 | 39.8ab - 4a | 90.1 8.8 165 a 1 133
Red Bowrhon LB 399 86.9 0 8.7 1L4h o 102
Yellow Buwbou - 387 ¢ | 890be . S4.5 . 8.0  103bL | 13
Kent L8561 603 be §9.2 : R9.7  170a 0.0
Caturra L4300 1 BTHe o 854 K86 93 Db 2.0
Pucas CaTie o 459d 0 L1 ST 88bh o T
Average | 8.6 | 575 8.0 88.0 : 133 | 114

LD | 7.6 74 s, TR %

PAdradey (F2- o T-percont wnisture) markel eoflee (parelusent removed).
? Retained on sieves with perforations of 175, weh,

1 Retained an steves with perforitions of Vig el

S Varietios having one o nore letters in conunan do pot dilfor sighificantly,

sunlight, 48.6 pereent. Shade had no appreciable effect on the proportion
of connercial-grude beavs,

In full suntight the Mundo Nuevo, Ixent, and Puerto Rico 401 varieties
produced the highest proportion and yields of export-grade beans. Under
shade, these varietiex and the Yellow Bourbon produced the highest pro-
portion of export-grade beans, There was no significant varietal difference
in yields of export-grade coffee produced under shade trees. There were
no significant variefal differences in the proportion of commercial-grade
beans produced either in shade or in full sunlight.

Since sizes can be =eparated by sieving, yields of lop-grade beans are
more sgnificant than thewr proportion w the total yield. A< shown above,
yields of export-grade hean= increase harply with tolal viclds, sve <lightly
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lagher in full sunlight than under shade, and vary considerably with varvie-
ties,. The Mundo Nuevo and Puerto Rico 401 varietios, whieh produce the
highest total vields, also generally produce (he highest vields of export
grade coffee.

Owverall, total vields rather than sise should be stressed iy both coffee
rescarch and prodatetion programs in Puerfo Rico. 15ven under conditions
most conducive to the production of smadl beans, sufficient export-grade
coffee to cover the limiied shipnients to Burope (rarely more than 20
pereent ol the erop) ean be oblamed by sieving,

SUMMARY

The effects of vields, shade provided by trees, and varicties; on size of
coffee beaus was determined under tvpical conditions in the Coffee Region
of Pucrto Rico.

Yields of export grnde heans (517 /764 ineh) inereased rapidly with total
yields; however, the proportion of these heans was highest when yields of
market coffee dropped below 10 hundredweights per aeve, remannng con-
stant ax yields nereased heyond (his peint.

Although yiclds of export-prade beans were higher in full sunlight, a
somewhat higher proportion of these beans was produced under shade
{rees,

The Mundo Nuevo, Puerte Rico 401, and Kent vavieties produced 1he
highest proportion and yiclds of export-grade beans.

RESUMEN

Se estudid ol efeeto de las variedades, kt sombra v el rendimieuto sobre
el tamadio del grano de eafé bajo condiciones tipicas de la region cafelalera
de Puerto Rico.

La produceion de granos para la exportacién (> 17/64 de pulgoda)
auuentd rdpidamente, a medida que aumentd la produeeion tolal, siendo
mavor la proporeion antes de aleanzar 10 quintales por aere, Sin embargo,
la proporeion de granos de dicho {amaio se mantuvo constante uni vey
el rendimiento paso de 10 quintates por acre.

Auncue Ias paveelax o pleno sol produjeron una cantidad mayor de
granos propiog para la exportacion, ks que se cultivaron hajo =om-
bra mostraron una propoveidn algo mayor de este tamuiio de grano al
compatrnse con la produecion Lotal,

Lax variedades Mundo Nuevo, Puerte Rico 401 v Keut produjeron In
mayor cantidad v proporcidu de granos propios para fa exportacion.




