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Two field experiments were conducted in 1983-84 at the
Fortuna Research and Development Center, Puerto Rico, to
determine the economic threshold of pigweed (Amaranthus
dubius), jungle rice (Echinochloa colonum) and horse
purslane (Trianthema portulacastram) and their critical period
of competition in drip itrigated peppers (Capsicum annuum
L. var. Cubanelle). Pepper seedlings were 42 days old at
transplanting. In the economic threshold study, weed popula-
tions were adjusted to 0, 2, 5, 10, 20, 40, 80 or 120 plants/m?2,

Int the critical period study, weeds were allowed to grow for 0,
12, 24, 36, 48 or 60 days after transplanting and were kept free
until harvest. The economic threshold was found to be 2 to 5
plants/m? for pigweed; 5 to 10 plants/m? for jungle rice; and
20 plants/m? for horse purslane. The critical period of weed
competition ranged from 24 to 36 days.

Keywords: Peppets; weeds; competition; economic threshold;
ctitical period; drip/crickle ifrigation.

Peppers are second only ro tomatoes among vegetables of
¢conomic impottance in Puerto Rico. Their commercial produc-
tion in 1980-81 was 4,064 mettic tons with a farm value of §2.1
million (Anon., 1981). In the same yeat, 2,245 mettic tons of
peppers were imported into Puerto Rico from the nearby Carib-
bean Basin and U.S. mainland ro meet the local demand. One of
the majot factors limiting local pepper production has been the
high cost of labor requited to control weeds. In Puerto Rico,
Goyal (1983) found that weeding accounred for 27.1% of the
labor in a non-mulched peppet field. Before mulching becomes a
standard practice in peppet fields, we need ro know ro whar ex-
tent peppet plants toletate weed competition without it
significancly affecting their yield. In the States, Mendt and
Monaco (1979) studied prickly sida (Side spimosa L.) and
cocklebur (Xanzhium pennsylvanicum Wallroth) comperition in
transplanted peppets. They found that cocklebur reduced pepper
yield, bur prickly sida did not. As these two weeds ate not com-
mon to pepper fields in Puerto Rico, we directed out research ef-
forts to specific weed-pepper competition found undet our condi-
tions. Most of the published rescarch on peppers in Puerto Rico has
been confined to fertilization (Alets-Alers and Orego-Santiago,
1977; Rivera and Irizarry, 1984). Weed control data are scarce.

Two ficld expetiments on transplanted peppers wete thus con-
ducted at the Fortuna Research and Development Center, Juana
Diaz, Puerto Rico during 1983 and 1984 ro determine the
economic threshold of pigweed, jungle rice and hotse purslane in
peppers; and the crirical petiod of weed competition in peppers.
Information of this nature can also be used as guidelines for an
integrated weed control program.

MATERIALS AND METHODS

Experiment 1983

The experiment was conducted on a San Antdén soil (30%
sand, 35% silt, 35% clay, 17% organic matter, pH 7.1) at the
Fortuna Research and Development Center, Juana Diaz near
Ponce, locared in the semi-arid tegion of Puetto Rico. The field
was prepated by plowing and harrowing twice and partitioned in-
to 3.1 x 3.7 m plots. Each plot consisted of 20 pepper plants ar-
ranged in four tows. The plant spacing was 0.3 m down the row.
The layout of the expetiment was a randomized complete block
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design with four replications. Fotty-two day old pepper seedlings
(var. Cubanelle) were transplanted on Septembet 8, 1983 on
both sides of a biwail drip line in a zigzag pattern at a distance of
15 ¢m from the drp line. The drip irrigation system described by
Goyal (1983) was used in this study. The pepper plants received
the first application of fertilizer (10-10-8) at the rate of 224 kg/ha
on September 20, 1983 and a second application of the same
fertilizer at the rate of 392 kg/ha one month later. Insect and
disease control wete achieved by spraying a recommended race of
Malarthion once on September 20, 1983; Lannate twice on Octo-
ber 19 and 28, 1983; and Manzate once on November 18, 1983.

In the economic threshold study, individual weeds (pigweed,
jungle rice and horse puislane) wete adjusted by hand to 3, 10,
20, 40, 80, and 120 weeds/m?, 21 days after transplanting. The
populational densities wete maintained until the last harvest by
removal of excessive number of weeds. In the critical petiod,
mixed weeds were removed by hand ot hoe at 0, 12, 24, 36, 48 1o
60 days after transplanting. The plots were kept weed-free
theteafter. The gtoss income from different ctearments was
czlculated on the basis of a farm level price of $0.84/kg of pep-
pers, using the markerable pepper yield from five pickings. The
net terurn was obtained by deducting the cost of production as
described by Loréns et al. (1984). The experiment was ter-
minated on December 27, 1983.

Experiment 1984

The first experiment was tepeated on the same site during the
summer of 1984. The same design and planting distance were
used as in the previous experiment, with a minor modification.
The modification consisted of the eliminarion of rhe 120
weeds/m? rreatment and the addition of a 2 weeds/m? treatment
in the economic threshold study. The 42-day old pepper sced-
lings (var. Cubanelle) were transplanted on Match 1, 1984. The
same weed adjustment and removal methods wete adopted as in
the winter experiment. The pepper plants received 2 first applica-
tion of fertilizer at the rate of 224 kg/ha on March 23, 1984 and a
sccond application of the same formula at 785 kg/ha on May 8,
1984. Pest control was achieved by applying recommended rates
of Lannate twice (March 14, and April 19, 1984) and Kocide
twice (Aptil 13 and 18, 1984). Chlototalonil, at a 0.5 kg/ha rate,
was applied on May 25, 1984. Gtoss income from the peppers was
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TABLE 1. The net retorn for peppers derived from different populational densities of three weeds.

Net return per hectare {(dollar)
Population densities Horse purslane Jungle rice Pigweed
1983 1984 1983 1984 1983 1984
0 plants/m2 {control) 6,033 al 5,452 a 2,011 a 6,466 a 1,146 a 7,830 a
2 " - 4,087 ab -- 4,948 ab -- =3,245 b
5 " 2,353 a 3,647 ab -3,673 b 4,460 ab -5,826 b -2,741 b
10 " 2,366 a 3,445 ab -5,086 bc 1,119 b -6,111 b -6,075 ¢
20 " -381 b 1,660 be -5,416 be -2,048 ¢ ~-6,330 be -6,342 cd
40 " -904 b 1,768 bc -6,635 cd -4,061 ¢ -8,204 ¢ -7,692 d
80 " -859 b -140 ¢ -7,421 d -5,045 ¢ -8,332 ¢ -7,586 d
120 " -1,201 b - -7,911 4 -- -8,318 ¢ -—
I'Mezms followed by the same letter or letters do not differ significantly at the 0.05 level.

calculated on the basis of a farm level price of $0.75/kg, using the
marketable yield from five pickings. The net rerutn was
calculated as in the winter experiment. The experiment was ter-
minated on June 25, 1984.

RESULTS AND DISCUSSION

Economic Threshold Scudy

Table 1 shows the net return for the peppers detived from dif-
ferent populational densities of chree weeds. Sratisrical com-
pafisons were made among the ner rerurns derived from different
weed densities and the control (0 plant/m?). The economic
threshold of hotse purslane was 20 plants/m? for borh 1983 and
1984, thar of jungle rice was S plants/m? in 1983 and 10
plants/m? in 1984; that of pigweed was 5 plants/m? in 1983 and
2 plants/m2 in 1984. The cost of producing Cubanelle peppets in
Puerto Rico amounted ro an average of $8, 959 per hectate (con-
trol plots). The resuits of the present study indicate that a horse

TABLE 2.
Andin soil,

Effect of time of weed removal on yield of peppers grown in a San

purslane density of 20 plants/m? would leave a farmer wirh no
net carnings from a pepper crop. Similarly, a jungle rice popula-
tion of 5 planrs/m? would incur economic losses to growers. A
pigweed population as low as 2 plants/m? would be sufficient to
cause financial predicament to local farmers.

Critical Pertiod of Weed Competition Study

The predominant weed species in plots, listed in their decreas-
ing order of abundance, were: pigweed (Amaranthus dubius),
jungle tice (Echinochfoa colonum), horse purslane (Trianthema
portulacastrum), spiderflower (Cleome gynandra), crabgrass
(Digitaria sanguinalis), goose grass (Eleusine indica), purslane
(Portulaca oleracea), and sprangletop (Leptochlos fiiformis).
Table 2 shows that pepper yield was significantly reduced afrer 36
days of weed competition in 1983. The weed comperition was
even mote severe in 1984 rhan in 1983 and yield was significantly
reduced afrer only 24 days of weed comperition. These results
suggest that in pepper production weeds should be removed
wirhin 24 days, bur no later than 36 days afrer rransplanting.
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Yield of peppers(kg/ha)

Duration of weed competition 1983 1984

0 day 15,380 at 17,801 a

12 days 15,271 a 19,347 a

24 Y 13,467 ab 14,342 b

36 " 10,524 b 11,250 ¢

48 " 4,706 ¢ 6,042 a4

60 " 895 d 4,689 d

All the time infested 81 4 743 e

]}‘leans followed ty the same letter or letters do not differ
significantly at 0.05 level.
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1ce au different stages of this seudy.

References

L. Alers-Alers, S. and E. Orcgo-Santiago. 1977. Lack of response of sweer pep-
pers to P levels. P placements and ciming of N application in souhetn Pueriro Rico
J. Agric. Univ. P.R. 61(3):389-91.

2. Anonymous. 1981. Agricultural Statistics fur 1980-81, Office of Statistics,
Commonwealth of Pueno Rico.

3. Goyal. Megh R. 1983. Labor-input requirements for experimemal produc-
tion of summer peppets undér drip irrigation. J. Agric. Univ. P.R. 67(1):22-27

4. Goyal. Megh R., R. Guadalupe-Luna, L.E. Rivera. and E.R. Hernindez.
1984. Effects of plastic mulch types on crop performance of drip irrigated winter and
summer peppers. J. Agric. Univ. P.R. 68(3):297-305.

5. LUoréns, E.A.. E. Gonzilez-Villafaiie, and Daniel Vargas. 1984, Gastos ¢ io-
gresos en Ja produccidn de horalizas en la costa sue de P.R. Boletin de la Univ. P.R.
(In press).

6. Mende, R.A.. and TJ. Monaco. 1979. Prickly sida and cocklebur n-
terference in transplanted peppers. Proc. South Weed Sci. Soc. 32:149.

7. Rivera, E., and H. Irizarry. 1984. Effect of feruilizadon with phosphorus,
sulfur and micronutrie nts on yields of peppers gruwing on an alkaline soil. J. Agric.
Univ. P.R. 68(1):1-4.



