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ChaFter I 

l:l7RCIH1CTIOH 

Increased production costs for vegetable crops have 

caused production fractices to favor more intensive culture. 

The evolution of this concept has presently reached the 

level of practici~g sequential cropping utilizing Elastic 

mulch, trick.le irrigatioa, aad soil fu•igation, conducted on 

the same site in one season. !hese coabined fractices dis-

tribute costs ower two crops in o~e season .season thus serv-

ing to offset the high costs and risks incurred. Besearch 

on intensive culture of veg~tables has been conducted in 

Georgia on sandy soils with bigh fre9uency rates of irriga-

tion and suppleaental notritio~ (5). High value crops with 

associated production probleas could possibly be econoai-

cally grown by utilizing such a combination of production 

practices. 

Cabbage production in southwest Virginia has been cur-

tailed because of infestations of Plasmodi9! brassicae ior., 

clubroot. The profitability from producing a single cabbage 

ccop does not wacrant the e2pense of soil f u•igation for 

controling this fungus (11). the objective of the research 

reported in this papec vas to assess the use of sequential 

cropping of catbage and a second vegetable, utilizing plas-

1 
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tic mulch, trickle irrigation, and soil f uaigation in Virgi-

nia on silt loaa soil. 



Chapter .II 

ft1!BBIALS ~ID METHODS 

Experiments were conducted at the Viginia Tech Horticul-

ture Besearch Parm in Blacksburg. on a Lodi silt-loa• soil, 

daring the spring and sa••eE growing seasons of 1980 and 

1981. 7he experiaeatal •~aign was a split-split plot. 

including four replicatioas of all possible coabinations of 

with and vit~out soil £u•igatio~ as main plots, trickle 

irrigation as subplots, and 1.5 •il tlack i;lastic •ulch as 

sub-sub plots. Eeds were 6.1 a x 0.91 m, 10 ca high, and 

1.52 • apart. .Ii:rigated treatments receiYed municipal water 

through one (Bi-wall) trie.&le line per bed, placed 5 ca 

deep, laid in the center of the bed. The trickle lines had 

holes ever1 30 ca and the rate of water aFplication was 1.9 

liter/•in/30 •at 1.1 kg/sg cm Fressure. these treat•ents 

were iri:igated at SOI field capacity determined bJ soil 

aoistu.re hiocks placed 15 CA deep. ftoisture blocks vere 

calibi:ated by usiag a soil moisture desorption curYe. 

Bnough water vas applied to restore the soil to field capac-

i ty during each irrigatio~. Seds were fumigated under plas-

tic after broadcasting, and incorp~rating 84 kg H. 96 kg P, 

and 139 kg K per ha to a depth of 15 cm. Subsequent I vas 

applied through the tric&le syste• and sidedressed on non-

3 



irr~gated plots at equivalent rates. Calcium nitrate was 

the N source for all t~eatm~nts both years. At transplant-

iag 56 kg/ha of 201-8.6.P-16.61 was injected through the 

trick.le syste• and placEd on the non-irrigated plants as a 

starter solution. Prior to p.J.aating. plastic vas reaoved 

fro• tbe plus soil f uaigatio,~ainus plastic aulch plots. 

All plant aatecial •as cal at ground level after harvesting 

the first crop tor both exp~ria~ats. 

Bxpe.riaept 1 • .lil.9 
Ii!§! ~- Prior to t•e lpril 18 planting date. ferti-

lizer was broadcast aad iacp.cporated. fuaigated treatments 

received a aixture of 981 •~thJlbroaide and 21 chloropicri.D 

(bcoa-o-gas) fuaigaat at 258 kg/ha. Cabbage transplants 

were set 46 ca apart in the row with two ro•s 46 ca apart on 

each bed. Additional I •as supplied at 28 kg/ha at 14 aad 

28 days after plaat.iag. Cat.hagtt harvest "as conducted oa 

JUlJ 7. 

~91~ ~- On July 10. U>aato transplants vere set 46 

ca apart ia a singie rov EEr bed. Supple•ental I vas 

applied at 67 kg/ha at 4 veels and 22 kg/ha at 8 •eeks afte~ 

planting. !oaato harwest was co~ducted f xo• lugust 22 to 

September 6. 
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EX£Erime!t 1.!, 1981 

First £E.9.E· Plots were preFared as in 1980 and fu•igated 

vith a 671 aetbyltro•ide and 33J chloropicrin (Terr-o-gas 

67) fumigant at the rate of 393 kg/ha. On Bay 18, cabbage 

transplants vere set 30 ca apart in the rov, with two rows 

46 ca apart per bed. Additional N was applied siailarly to 

the first crop in 1980. 

31. 

CahbagE harvest was conducted Julf 

Second ~· Broccoli tra»spla~ts were set on August 16, 

46 cm apart in the rov with t~o rows 46 cm apart per bed. 

Plants were set regardless of the location to the decapi-

tated catbage plants. Suppleaental I was applied at 56 

kg/ha tvo weeks after planting. Broccoli harvest was con-

ducted fco• Sefteaber 15 to ~ctober 22. 



Chapter I.II 

BESULTS IJD DISCDSSION 

7here were no i.ntei:actinq effects (E > 0.05) among varia-

bles on marketable yield iD this study. Individual treat-

ment effects are presented in iable 4 of the appendix; how-

ever onl1 the aain effects cf trickle irrigation, plastic 

•ulch, and soil fuaigation are discussed below. 

3.1 TBJ&KJ.B 1Bj}GA7}01 

Individual and co.abined crop yields were increased both 

1eacs with trickle irrigation (~able 1). During both years 

the first crop receiYed rather anifor•lJ distributed rain-

fall throughout the gro11in9 seasoii whereas the seco.nd crop 

did not C.Figure 1). LaLge amounts of rainfall during the 

1981 cabbage growing season created a situation in which the 

mulched plots requi£ed considerahlJ more irrigation water 

than the no.o-mulched .p1ots to aaintain the soii at 501 field 

capacity (!fable 2). Water .cu.n.ooff created by the plastic 

probably limited the rain water troa reaching the soil-root 

zone in the plastic aulched plots. 

Even though the trickl~ ii::ciga ted cabbage in 19 80 

received only slightlJ aore water than the non-irrigated 

piots iD 1981, they did yield between 13 to 24 ftf/ha 

6 



Table 1. Influence of trickle irrigation, plastic mulch, and soil fumigation on marketable 
yield of double cropped vegetables, 1980 and 1981. 

1980 Yields (MT/ha)y 1981 Yields (MT/ha) 

Variable Cabbage Tomato Total Cabbage Broccoli Total 

Trickle Irrigation 
+with 43.4 10.7 54.1 60.5 2.2 62.7 
-without 29.4 6.3 35.6 23.7 0.5 24.2 

**z ** *** *** *** *** 
Plastic Mulch 

+with 38.7 10.8 49.5 42.0 1.5 43.5 
-without 34.0 6.2 40.2 42.3 1.1 43.4 

NS ** * NS NS NS 
Fumigation 

+with 37.3 8.5 45.8 41.3 1.5 42.8 
-without 35.4 8.6 44.0 42.9 1.2 44.1 

NS NS NS NS NS NS 

z *** - 0.05, 0.01, 0.001. Levels of significance: *, ** 
YMT/ha times 0.446 = Tons/acre. 
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First crop: -: 1980 Cabbage 
(April 15 - July 7) 

4 I 1981 Cabbage 
(May 18 - July 31) 

3 

2 

4 5 6 7 8 9 10 II 

-Second crop: - 1980 Tomato - (July 10 - September 6) 
4 

I 1981 Broccoli 
(August 16 - October 22) 

3 

2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --- -2 3 4 5 6 7 8 9 10 II 
Weeks in growing season 

Figure 1. Rainfall amount and distribution, 1980,1981. 



Table 2. Amount of irrigation water applied and rainfall per crop, 1980 and 1981. 

First crop Second crop 

1980 1981 1980 1981 
Water Source Cabbage Cabbage Tomato Broccoli 

Irrigation Water (cm) 
+PMz 9.1 14.7 6.1 8.8 
-PM 11.6 9.8 7.8 6.7 

Rainfall (cm) 7.3 15.7 7.2 7.3 

Total Water (cm) 
+PM 16.4 30.4 13.3 16.1 
-PM 18.9 25.5 15.0 14.0 

Growing Season 80 days 74 days 70 days 40 days 

zPM = plastic mulch. 
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greater. It is recognized that many factors might have dif-

fered between the 1980 and 1981 growing season; never-the-

less trickle irrigation appears to be a superior water 

soorce than rainfall. OnGoubtedlJ, irrigation affected 

growth and yield by aaintai.Jiing soil aoisture above SOS 

field cafacity. In additio~. trickle irrigation has the 

added advaatage over other irrigation methods of applying 

water and nutrients near the root syste• thus conserving 

these substances (10). 

There were 

tomato and 

no yield responses to plastic aulch 

total 1ields in 1980 (Table 1). 

except for 

Despite the 

onset of cool weatler late in the 1980 groviag season vhich 

slowed plant develoF•ent, 1ields of the irrigated and aul-

cbed tomato treatments reached the state averages (1). 

Tomatoes have been proven to respond well to plastic mulch 

(q,6). Cabbage and brocccli, both cole c~ops, did not res-

pond to the plastic .1111lcb. Si.qce they are cool-seaso.11 crops 

apparently plastic aulch vas of no real benefit, particu-

larly when coabined with trickle irrigation. Plastic mulch 

has been shown to only slightly increase yields for cool 

season cole crops in llorida C2,3). Cole crops grown at the 

latitude and elevation of this study •ay very well respond 

differently to mulch. 
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3. 3 ..§.Qli 1.Y.n.I GA JJ.2 JI 

Although the 11eth1lbi::oaide f uaiga14ts &iSed a1:e kno1u1 tc con-

trol cluhroot oxgani~•s (11t 1 there was nc effect frca soil 

f uaigation, indicating that d~letei:iot1s soil organisms 11ere 

not present in the soil 01: the fuaigant was not effective. 

'lo be effective sequential cropping of vegetables in 

southwest Vi.rginia will i:eq•i.r• early s,p.ri"g pla11tin9. If 

soil f umigatioD is to .be u~ed with seguential cropping in 

this area, weather conditio11s aust be right and the soil 

must .be well-drained to acco.aodate early tillage and soil 

preparation.. In 19i0, good veathe.z: a~d soil collditions per-

mitted earlj f uaigatio~ and the cabbage was planted o~ April 

18. Flanting of cabbage .ia 19S1 was delayed until !aJ 18 

because weather 

ODce f uaigation 

required for the 

conditioAs Moald not pe~ait fumigation. 

vas Ferfo•aed a miniaua of 7 days was 

fuaigant tq diss,ipate .before planting vas 

possible.. Since Elanting and ba.rvest of cattage was delayed 

in 1981, the secoad c~op, bi:cx;celi, had to be p.laated beyond 

the recoamended planting dates. Although the 1901 broccoli 

on.ly had a 40 day growing seasoD, ~rickle irrigatioa pro-

11oted soae .bead develofaent .thus a voiding total croi; fai-

1 ures .. 



3 .. 4 EBODpC710! cosi~ 

Dou.ble ci:opping decreased prcdaction costs tj 351 coapared 

to con ven tiopal single cropping syst.ea.s ('lal.1le 3) .. trickle 

irriyation, plastic aulch, taie.s and insurance when distri-

buted over two crcps repres~1;1ted 1001 savi~gs.. Sawings on 

fertilizer. aachinery a11d ~<J•i.~Jteqt 11a.s a.Ppro.ziaatelJ 351. 

Figw:es such as these sJiqw .t)ie val.ue of J1ultiple cropping 

when costs savings ai:e co.tuii4e.ced. 
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Table 3. Production costs estimates for conventional versus multiple 
cropping systems. 

z Production inputs 

Plants 
Machinery & equipment 
Pest management 
Fertilizer 
Trickle irrigation 
Plastic mulch 
Taxes, insurance 

Total 

Production costs ($/ha)Y 
x Conventional 

Cabbage Tomato Total 

Multiple cropping 

Cabbage followed by 
tomato 

- - - - - - - - - - - - $/ha - - - -
430 716 1,146 1,146 

1, 712 1,366 3,078 1,976 
178 615 793 793 
343 343 686 425 

1,235 1,235 2,470 1,235 
647 647 1,294 647 
247 247 494 247 

4,792 5,169 9,961 6,469 

z Does not include fumigation, labor, harvesting, and marketing costs. 
Ycosts according to O'Dell (1982). 
xAssumes spacing would be equal for both crops if grown on separate site. 



Chafte..r .IV 

COIC.lOSICIS 

~he use of trickle ir~igatio4 has increased the yields of 

the crops grown when seasoQ totals a~e cc•far~d (!able 1). 

Annual totals of both crops s~ow an ad~aqtage of plastic 

mulch only in 1980 a~d no effEct of soil f u•igation with the 

crops grown in this stud1. Eossibly other varieties or 

crops would aa~i•ize t~e use of t4is system. If soil torae 

organisas were a proble•, fuaigat,ion would be qecessary and 

plastic au.lch would t.laerefore be useful tc ccntain the f u1li-

gant wAen applied. 

Consideri.119 the variatilitJ of yield respo1µ»es for the 

second crop, sequential cropFing proved to have a beneficial 

effect both years on t~e •a~ual caatined totals of croFS per 

ha. ibis is indicative of the advantages of sequential 

cropping co,cerning the coapensatio~ fox p9ssible crop 

losses on one of the two cr~ES gro~n (7.9). 

Based on this study segueqtial crQfping is a worthwhile 

method of ainiaizi•g the ri£k..s involved in _prodacing vegeta-

ble crops. This practice ••en ferfor•ed in copjuctioa with 

trickle irrigation. pl~stic au1ch, and soil flllligation 

(whexe needed) can i.Dcxease anijual productivity and net 

return fer ha in ViEginia. Ca.ref~! attention aust be 

\ __ _ 
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directed to varietal selectiq• a~d 

liming is also critical. es~~cially 

season of western Virginia. 

segueQce of plauting. 

jn the shorter growing 
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TABLE 4. IBFLUBICB OF 7Bl~I~& IIBiGA7lQN, PLASiic BOLCH, AND 
SOIL lOJUGl7IOI 01 !UBIBilJiLB YIElD Cf VEGE7lBLES. 
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Table 4. Influence of trickle lrrJgal11111, pla>1tfr mulch, an1I soll f111nlgallo11 1111 111;irketablc yfeld of 
doub lt! cropped Vl:P,C tab 1 cs, 1980 1111.I 1981 . 

----------- - ---
Trcatmentsz 1980 YJelds (MT/ha) 1981 YJclds (~l'l'/~1.1)_ 

Re la t1 vc Y le Id Relative Yleld 
Hc>1pon:;c Response 

_T __ P'--_F ___ C_a_b_b_n_..g.._c __ T_om_a_to __ T_o_t"'"· a~l __ __,(_i.'. or_~> la I ) ___ Cabhag~occo lJ ~·-t_a_l __ (~%_o_f_T_o_t_11_l-'--) 

x - x x 
x x 
x 
x 

x 
x 

x 

x 

x 

45.3ay 
45.7a 

46.4a 
36. I ab 

31.3b 
32.Sb 

26.2b 
27.4h 

13. lab 
14.3a 

9. lbc 
6.4c 

6.8c 
9. lbc 

4.9c 
4. le 

58 ,lrn 
60.la 

]8. lb 
Id .6b 

JJ • 1 h 
JI. 7b 

97 
1011 

92 
71 

(,] 

69 

52 
53 

57.2a 
61.0a 

60.711 
(>'). 2a 

2'1. 7b 
24. 9" 

22.6b 
22.6b 

J.Oa 
I.9:1h 

l.9ab 
I .Rab 

0.4hc 
0.2c 

O.'ihc 
O. 2c 

611.2a 
6:~.9a 

6;'.6a 
6'.1,0a 

2~.lb 

2'•.8b 

21.lb 
2:~. 8b 

93 
97 

96 
100 

39 
40 

36 
35 

------------------ ---------
zT u trickle lrr-Jr,atJon, P 0 plaullc mulch, F = Holl f11111lgal Ion. 
YHean separation within colnmns by ll111wan's m11lll 1dc ran1:e test, 5% level. 



Appe11dii .B 

I.ITEU!l•i llVIli 

.B.1 l!UJ,JlPJ,B CIOPPl.li 

Multiple cropping has beea practiced in aany parts of the 

world ovei: the past £4111 C4JDtuies. D~velop•ent of this co.a-

cept has not reached t,he ia~erests of the co••ercial agri-

culture research co••llllitJ uqtil £ecently (29). Agricul-

tural practices utilizillg t.qis co-cept hawe been liaited to 

low level eguilibriu• fu•i•g in other .coul)tries of the 

world, tJpically located ia tL~fical ai:eas Clir.29). Seguea-

tial ci:opping is an applicatio~ of aultiple cropping iaplJ-

ing the FI:04ection o.f t.vo Oll ..aGEe crQ.IS o.n the saae site in 

one year (1). 

Plant gro~th factors ar~ .inte•sified by the practice of 

aultiple croppiag. ractors sue' as aoisture, nutrition, 

soil characteristics, seaaonal ~ariatioas, and their liaita-

tions require careful coq.rdi~atio~ with crop; to be grown, 

.in what sequence, and Jao• to gi:o~ the• (1,29). Bultiple 

cropping increases the i..apor~aace of &face a~d ~iae utiliza-

tion f acto:c. The biological djnaaics of aultiple c.coppiaq 

geaerallJ aaxi•izes crop p~9duati•~ty, water and nutrient 

use efficiency during a g1o•i~g seaso~ (1). 
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B.2 PLASilC JtY1£!i 

Plastic film mulches are being used eitensively in the pro-

duction of vegetable c1op.s f4, 11.1.17 .21). Elastic aulchinq 

has proven to increase root dewelopaent. decrease nutrient 

leaching. increase soil t~Fe~ature. iaprove soil structure, 

pro-.ide weed conti:ol. retain soil moisture. ud allo11 for 

uniform distribution of water C4,17). Using such mulches. 

particularly black plastic aulch, creates a Qev diaension 

for vegetable Froductioa. 

B.3 'IB.ICKJ.i 11Bl611191 

Since it::; inception b.J SJncha .Blass 40 1ears ago in Israel. 

trickle irrigation has accoaFauied techniloqical advances in 

agriculture and is now well Established in the u. s.. (18, 33J .. 

The use of trickle il:rigAtio' as the name i•Elies involves 

the use of low woluaes of wa.te.a at 1011 i;:xeasures to prpwide 

water directly to the rooting 2on~ of the plant (12). rre-

quency of applications aad woluae of ~ater war1accordin9 to 

soil. enwirouaeotal, plant, and cultural chaxacteristics. 

Water applications at freqaent i~tervals have teen recoa-

aended wit.h trickle ii:ri9at.io11 on liglat soils 

(6,1.a,11 •.. 1.2,21,31). Bece•t.ly using such guantities of 

water so often have been foaad to ~e excessive. Boot devel-

opment and water aoveaent a~e co~ti:oled and liaited to a 



large eztent by trickle i~rigation, paEticula.cly uhen in 

conjuction with plastic aulc.h fJ,1,8,9,11,.12,31).. Bucks et 

al. (5) deteLained that i~r~gatioas as freguentlJ as eYery 3 

days decreased yields OA • Cl.1.aJ loa• soi.l. Barl and Jury 

(9) found tJaat soila •i~•nut excessively high hJdraulic con-

ducti vitJ, created bettex gma•th responses at ~eeklJ inter-

vals. Based upoa this iaf~r•a,iq,a,. ir.cigailio.o at: 501 fie.ld 

capacity seeas Quitable. fQ£ -~a•ier sqils C19,2•,2S). Such 

a frequeDCJ allowed aaple i:qot develoF•eJJt a11d dee.ceased 

surface evapQration of tJae . .11ale1: applied. Csizinsky and 

Overaan 16) indicated that tJae placeaent of one tute per bed 

vas sufficient to pro-wide lfatei: to gJ:OIJ veg~tables with 

increased yields. 

Another diaeDsion developed by the use of trickle ir.ciga-

tion has been the injec~io• Gf sqluble fE>rtilizers through 

t:he s1stea. Uae sis.tea its~lt liaits the type and guantity 

of fertilizers to be ap pli~d luit vhe.n pe.rforaed p.t:,operly, 

increased Jields ••d gU4litJ hawe b~en the results 

(5,9,25.31). Bar-Josef C3l LQdicated taat to ieteraiae the 

rate of fe~~ilizer iDjectio~ dEpe~ds upon 3 paEaaeters; a) 

the plants dailJ uptake rat~ ~f autcie•ts. b) tJae relatioa-

ship between uptake ~ate a'd qatrient concentration in the 

soil solutio'• and c) the plants dailJ -..ater require•ent. 

Variation of reguire•fµlt& daring plant gLovth stages and 

environaeatal changes throag~out t~e season are iaple•ented. 



Control of certain soil toEnE insects, diseases and weeds 

can te attained through tae us~ of soil fumigation. these 

materials (fuaiga•ts) wJae.n i11jected into the soil are toxic 

to the orga~is•s v~ich iapa1:~ th~ groith a~d developaent of 

the desired crop • Liaitations to soil fumigation are pri-

.ma.rily 11oisture alld teape1:ata~e. .!'u.11igatio~ in the fall has 

been found to he prefera~le ~•er spring treataents (15,23). 

This aaxiaizes the . .cespo.ases J:o f umigatioo. Mcca.cter et al. 

(23) dete.rained that a1111ual fuigation is warranted to 

alleviate an1 reiafestatio.11 of detri11ental orgaaisas.. Also, 

a nuabe.c of soil fuaigants due to their volatility must be 

covered. !he use of plastic aulch for this purpose is often 

performed and in fact iac~eas~s the efficacy of tbe fuaiga-

tion when left on throughout t-e seasoD (18). 

Vegetable Froduction cos~s •awe i~creased. G.tovers seek to 

impcowe froductiwitJ and ofi$Et t-~ costs aqd risks involved 

bJ using aethods to intep~ifJ tbeiL culbural practices. 

such de•an.ds have led to the intensification of vegetable 

production .by usin9 trick.le krigation. soil f uigatio11, and 

plastic •ulches ~oget4eL (18). Further desands and risks 



have proven it necessary to carDJ this technique f"rthEr and 

apfl.Y segue11tial croIJpillg to this systEm. 7his distributes 

the pre-planting cost of aqre tbaA1 $257 0 fer ha over t110 o.r 

moi:e cro{JS ( 10, 14, 1S). Bay.slip et: al.. ( 14) indicated that 

plastic •u.lches are i.a good copdition after tt~e first c..:op 

and cause the rententioa of auc~ r~sidual fErtili2er. Plas-

tic 11ulcb coabined 11itll t£iG.kle irrigation pcowides a •eans 

by which supple•ental fertiliza-io~ f c.r subsequent cropFing 

is possible. this aa.ai•i2e.s c.cop productivity and coatinued 

efficiency of water aad f,rtilite.r: usage. 

'.trickle irrigation bas soae li11;itations in application of 

rather iaaoble eleaents. sucb as phosphorous aaJ not l:e sui-

table for trici:le irrigatio1 ip the guantities regui.ced to 

sustain sequential cropping.. Associated probleas 11ith salt 

accuaulatioJl in the soil say alao beco.ae pcevalent (5). 

Reinfestatioo cf t~e s9il t1 pathogens can qccur(14,18). 

If tais a:einfestatiov is qt any consequence. additional 

fuaigatio.a is .rEgui:red. HaJsliE et al. (14) i11vestigated 

the use of a tractoa: aou.oted i•p.le.aeat designed to apply 

f uaigants undec establislled li~da covei:ed Mita .fil• aulcJaes. 

Overman (30) found that appl.icatio.q of f uaigants through the 

trickle systea could b~ a fe•~i&l~ solution. 

Any nuaber of FLobie.as pci•arily ass1ciate with EXOduc-

tion tec.hnigues ace e11counte.red vi.en usin9 the coabinatio11 



of multiple cropping with plastic aulch, trickle irrigation, 

and soil tumigation. Ti•i~g is critical due to the length 

of the growing season li•i-i~9 t~e crops to be grown and 

tiae reguixed for site pEep&Lation. Removal ot the first 

crop and Flanting over the zeaaining stubble is an addi-

tional factor. 

jlas1sd~S! bcas§i£tB i~r ... cluhroot, bas been an age old 

problem of producing cqle crop.s.. CoQtrol of this organisa 

has been achiewed throug,Jl soil f uaiga tioJJ 111i th aethy 1-broa-

ide (Jq). Yet, the p~ofi~bility of prod~cing cole crops 

does not warrant the ezEense invclved in f u•igation. 

Sequential cropping aay o:ff.s~t these costs ty incorporating 

trickle iri:igatioa, aad Elastic .aulcb in addition to soil 

fumigation. Seguentia.1 ci:ops UJ iDclude cole crops or 

another crop such as to••'oes. 

c~zinslty and owe~aan (8) found that oQE drip tute per 

twin rows of broccoli on o~e bed was sufLicient to sustain a 

c.cop and increase Jields. OJJ cla1 loam sqils, Bucks et al. 

(5) SJaoved that too frequent ir.i:igatio o via a trick.le systea 

would ceduce Jields. ir~igation at less frequent intervals 

- ie. at 501 field capacity or slight.ly greater - should be 

Baurer preferable for cole cra.ps op silt .loaa soils (5 ,28). 

(22) repo.i:ted that irEiqation at nea~ field 

iaproved yields but this was vit~out flastic 

capacity 

aulch and 



trickle irrigation. catbagE Elants deve1op thrcugh four 

major gxowth stages; a)1oung seedling, b)transition stage, 

c) head e.nlargement, and d) aatu:e plant sta9e (27). this is 

also applicable to broccoli amd t~eretore critical aoisture 

reguireaents occur during -ead formation and enlargeaent 

(~2). 

To insuxe aa•i•u• pi:;oductio11 ,of cole crops suf plEae11tal 

nitrogen is reco•aended uat~l the aiddle stag~s of growth 

with a aore constant SUi!ElJ Cli ,phosphorous aijd potassiua 

(13.28). Spacing of ca»b4ag~ fla~ts in t~e row vas found to 

be 1110.st Froductiwe at 30 ca {20). 

7omatoes hawe p1:obleas aasocia*~d with soil borne patho-

gens (15). Cont1:ol of theBe pathogens can be obtained 

througa soil fuaigatiop as is aiso possitle for cole crops. 

Boot distribution and puuitio11 of tomatoes is draaati-

cally altered b.J ti:ictie i1u:i9atio,. Coordioaticn cf fre-

q uenc1 amd quantitJ of •atei: and nutrients •ill inc.cease 

yields dxamatically &18.~5~31,32). Persaud et al. (31) 

found that tomato FJ:Oductio, 11as •ost succEss.ful with 501 II 

injected aad 501 troadcas~. 1-0.aato response tc trickle 

irrigation was best at 50 I field capacity on silt loam 

soils (16,25). 
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SEQUENTIAL CROPPING OF VEGETABLES USING PLASTIC MULCH, 
TRICKLE IRRIGATION, AND SOIL FUMIGATION 

by 

Lynn P. Gayle 

(ABSTRACT) 

Successive cropping of two vegetable crops grown on the same site 

in one season utilizing trickle irrigation, plastic mulch, and soil 

fumigation was performed in two separate experiments. In 1980, cabbage 

(Brassicae olericea L. var capitata cv. Market Prize) was followed by 

tomato (Lycopersicon esculentum Mill cv. Pik Red). In 1981, cabbage 

was followed by broccoli (Brassicae oleracea L. var italica cv. Green 

Duke). Double cropping increased the annual productivity of the research 

plots both years and decreased production costs by 35% compared to con-

ventional single cropping systems. Early spring planting of the first 

crop was essential for economic production of the second crop. Trickle 

irrigation increased yields of all crops grown and was the factor most 

responsible for yield response both years. Black plastic mulch increased 

yields of tomato and total yields in 1980 but cole crops showed no signif-

icant yield response to mulch either year. No difference in crop yield 

resulted from soil fumigation either year. Increased production costs 

have caused growers to seek improved methods to offset risks and costs 

involved. Trickle irrigation can reduce the risks involved in producing 

vegetables and is particularly suited to multiple cropping on plastic 

mulch. 
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