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Black Polyethylene Mulch Does Not e e e e m 1506
and 1996. Planting dates, harvest periods of

RedUCe Yleld Of CUCumberS DOUble' cucumber crops, and soil temperature under

. both black and white polyethylene mulch were

cropped with Tomatoes under Heat Stressecored rabie 1). Tomatoes were trans.
planted on equal number of black and white

H.Y. Hannat polyethylene mulched and drip-irrigated plots

- o . . : ised beds) in early April of each year. Fer-
Louisiana State University Agricultural Center, Louisiana Agrlculturzg[iaz'zre ratgssgrig %?;gr Cﬂ'tu?af :facﬁggg C;:_

Experiment Station, Red River Research Station, P.O. Box 8550, Bossierdisth of standard recommendations for grow-

LA 71113 ing staked tomatoes for fresh market produc-
. . ) ) ] ) tion in Louisiana (Boudreaux, 1998). On their

Additional index wordsCucumis sativus, Lycopersicon esculentuite polyethylene removal after the last harvest in early July, the

mulch plots were sprayed witk-(phosphonomethyl)

glycine (glyphosate) at 3.4 kg-h#o kill exist-

Abstract. Black polyethylene mulch is preferred for producing early spring tomatoes ing vegetation and expose the mulched plots to

(Lycopersicon esculenturilill.) because of its warming effect on the soil around the roots. : . , -
However, using the same mulch for double-cropping cucumber€@cumis sativus..) with su;(J/l'g;“Z Dat?r;%r I "l_alt_end cucuTber hlybrtldd
tomatoes is considered by some growers to be undesirable because of the belief that hea Juol Ollgﬁtein arf)(;) (;{:Z;E)S;V:;eéa;tsgllagtl’?er
accumulation under the mulch in midsummer or early fall is detrimental to cucumber Iantix pdatesginto 1.8 10-m tomato plots
yield. Eight studies were conducted from July to September in 1994, 1995, and 1996 t@vith 38 cm betweeﬁ lants within g r0\,/v
determine the effects of mulching spring tomatoes with black vs. white polyethylene mUIChTranspIants were raiseg in the greenhouse for
on the growth and yield of subsequent cucumber crops. Soil temperature recorded after2 weeks prior to the July planting to allow for
planting cucumbers=4:00pm for 3 weeks was higher under black mulch than under white extra time to remove tomato plants from the
mulch. Color of the mulch did not affect leaf length, leaf width, and plant dry weight of field and clean the test plots pThe black and
cucumbers in six of the eight studies. Cucumbers grown on black mulch produced IongerWhite mulch treatments Werel replicated four
leaves in one study and wider leaves in two studies, and plant dry weight was lower in twc}imes in a randomized complete-block design
studies. Mulch color had no significant effect on the premium or total yields of cucumbers '

; Following transplanting or germination of di-
:2 z;\\l\llglfsttﬁgieeztudy. Cucumbers grown on black mulch produced lower percentages ofcullsrect seeded cucumbers, soil temperature was

recorded at 10-cm deptid:00pm at the center
of each plot for 3 weeks using a hand-held soil
Thousands of hectares of staked fresh- The color of a polyethylene muilch influ- thermometer, and average temperature was
market tomatoes are planted annually in thences the microclimate around the root sysalculated. Cucumber plants were trained ver-
southern United States on black polyethylengem. Black polyethylene is preferred for grow+ically using existing tomato stakes for sup-
mulched and drip-irrigated beds. Black mulching early season tomatoes, but heat accumulgert (Hanna, 1993) and fertilized by injecting
increases early tomato yield by retaining moistion under the black plastic during sunny daysil at 14 kg-hafrom ammonium nitrate through
ture and heat (Bhella, 1988 ), conserving felin mid-to late summer or early fall is thoughtthe drip-irrigation system when the plants
tilizer (Sweeney et al., 1987), and retardingo limit its use for a double-cropping systenreached the third-leaf stage. Two more appli-
weed growth (Teasdale and Colacicco, 1985§Graham et al., 1995). To address this prokzations of equal amounts were made at 3-week
Because the long growing season in the Soulbm, they suggested the use of a mulch systeimtervals following the first application.
offers the potential for double-cropping ofthat changes color from black to white at the The length and width of 25 randomly se-
existing mulched and drip-irrigated beds, mantermination of the spring crop and before plantlected mature leaves were measured during
growers would like to produce a second shoring the summer crop. Recent studies by Hanrihe 2nd week of harvest of each cucumber
season crop, such as cucumbers, followingt al. (1997) and Schmidt and Worthingtorcrop. All plants in each plot were removed
tomatoes. The practice of double-cropping1998)indicated that soil temperature is somewithout root or fruit after the last harvest and
vegetables reduces production costs by emhatlower underwhite than under black mulchoven-dried at 71C for 5 d, and dry weight per
abling succeeding crops to use the existin@ur study was conducted to determine if blacklant was determined. Cucumbers were har-
polyethylene mulch, drip tape, and fertilizersnulch used in spring tomato production wouldrested three times each week and fruit were
applied to the first crop (Bryan and Daltonadversely affect growth and yield of subsegraded according to U.S. Dept. of Agriculture
1974; Hayslip et al., 1978; Stall et al., 1978)quent cucumber crops. (1958) for U.S. Fancy, No. 1, No. 2, and culls.
In Florida, cost analysis of this practice indi-

cated that savings were great enough tOjUStitVable 1. Planting dates, harvesting period of cucumbers, and soil temperature under black and white

double-cropping watermelon behind tomatoes  5yethylene mulch.
(Hewitt and Zimet, 1987).

Planting date Avg temg C)*
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for publication 4 Aug. 1999. Approved for publica- 1994
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Mention of a trademark, proprietary product, or ven- 1995
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ter and does not imply its approval to the exclusiog Sept. 18 Oct.—7 Nov. 30.9 29.7
of other product or vendor that also may be suitable.
The cost of publishing this paper was defrayed in 1996
part by the payment of page charges. Under posta?uly 21 Aug.—18 Sept. 33.8 32.0
regulations, this paper therefore must be hereby U9 12 Sept.~10 Oct. 335 317
markedadvertisemensolely to indicate this fact. 2 S€PL: 18 Oct.—30 Oct. 312 29.9
Professor. E-mail: hhanna@agctr.Isu.edu zSoil temperature was significantly higher under black than under white mRlsi0(05,t test).
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Premium yield was determined by combiningrable 2. Effect of mulch color on leaf length, leaf width, and plant dry weight of cucumbers double-cropped
the weight of fruit graded Fancy and No. 1. Wwith tomatoes.
Total yield was the sum of all grades exceprt

lls. Dat biected t vsis of . Leaf length (cm) Leaf width (cm) Plant dry wt (g)
culls. Data were subjectec to analysis ot variy, o, color 1994 1995 1096 1994 1995 luvo 1994 1095 1996
ance (SAS Institute, 1994). :
July planting
R | d Di . White 13.4 13.3 13.0 17.0 16.7 16.8 75.9 70.0 64.4
esults and Discussion Black 137 134 129 175 17.0 166 684 642 634
Soil temperatures was higher under blacf%'gmf'cance NS NS ANS ¢ olant NS NS NS NS
than under white muich in all tes@ £ 0.05, .. 112 145 118 150 182 158 285 609 675
t test; Table 1). Graham et al. (1995) anf{l'" 114 143 125 153 182 164 260 529 67.1
Hanna et al. (1997) obtained similar results iig;qficance NS NS NS * NS NS NS - NS
double and single-cropped mulched beds re- September plantin
spectively. Leaf length, leaf width, and pIanRNhite 11.8 El 3 P 9 154 156 537 557
dry weight of cucumbers planted on blackg . 117 124 151 167 50.7 597

mulch did not differ significantly from those gignificance

NS

NS

NS

NS

NS

of cucumbers planted on white mulch with=
few exceptions (Table 2). These exceptions

“Nonsignificant or significant & < 0.05 or 0.01, respectively.

included longer leaves on black mulch in Septraple 3. Effect of mulch color on yield of cucumbers double-cropped with tomatoes.

1996, wider leaves on black mulch in July ane

Aug. 1994, and lower plant dry weight on

Yield (Mg-ha?)

black mulch in July and Aug. 1995 (Table 2). Premium Total Culls (%)
Premium and total yields of cucumbergMulch color 1994 1995 1990 1994 1995 1lyvo 1994 1995 1996

planted in July and Aug. 1994, 1995, and 1996 July planting

were not affected significantly by color of thewnhite 373 372 376 449 430 486 161 119 13.2

mulch (Table 3). Mulch color had no signifi- Black 36.1 34.4 35.2 428 407 456 145 124 124

cant effect on the yield of cucumbers plante&ignificance NS NS NS NS NS NS NS NS NS

in Sept. 1995, but black mulch significantly August planting

increased the premium and total yields ofvhite 12.3 29.6 21.2 148 354 303 118 1266 158

cucumbers planted in Sept. 1996 (Table 3Black 12.3 28.3 248 149 355 331 120 100 123

Cucumbers planted in Aug. 1995 and Sep8ignificance NS NS NS NS NS NS NS NS

1996 had significantly lower percentages of September planting

culls on black than on white mulch (Table 3) White 9.4 6.7 123 106 125 171
Producing early spring fresh-market tomaBlack 10.4 1*0-5 133 *15-5 9.4 . 8.4

toes on black polyethylene mulch is a welfSignificance

NS

NS

NS

established cultural practice (Sweeney et aFQf the total.

1987). However, planting a second crop in th& " Nonsignificant or significant & < 0.05 or 0.01, respectively.

summer following spring tomatoes on the same

black mulch is considered by some growers tlized by the cucumber crop and reduces the ing irrigation, and white mulch. HortScience
be undesirable, apparently because of the beeed for additional application. 32:224-226. _

lief that heat accumulation under the black Limiting fertilizer use, eliminating the need Hayslip, N.C., J.W. Mishoe, and R.M. Sonoda.
mulch in July and August would be detrimenfor new polyethylene mulch and drip irriga- égﬁ' Methods of fumigation ar:db‘]'?rﬂ"éat'lo”t.
tal to the second crop (Graham et al., 1995)ion materials, and possible reduction in herbi- = W8€T STEEED9E COPS T 88 2 o P e,
Results of these studies indicate that thesade use should contribute positively to envi-  g7.3713 316 ' o I
concerns are unfounded. Growth and yield aionmentally sound multiple use of land. Hewitt, T.D. and D. Zimet. 1987. Fall production of
cucumbers were similarwhen planted onblack watermelon: The potential for double cropping
or white polyethylene mulch. Regardless of
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