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Effects of intercropping of tomato and corn on growth and yield
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ABSTRACT: Nowadays, agricultural area is decreasing. While the demand for food increases, the
intercropping system is one method that’s able to increase total yield and land equivalent ratio. Therefore,
the effects of intercropping of tomato and corn on growth and vyield was studied. The research was
conducted at the experimental field of the department of plant science, textile and design. Faculty of
agriculture and technology, Rajamankala University of technology Isan Surin campus in the dry season
2019/2020. Comparison of four methods consisted 1) waxy corn as a sole crop at a spacing of 80x25 cm,
2) tomato as a sole crop as a sole at a spacing of 80x50 cm, 3) intercropping of corn and tomato by planting
corn at a spacing of 80x25 cm and planting tomato alternately along the corn rows at the distance of 10
cm and 4) intercropping of corn and tomato by planting corn at a spacing of 80x25 cm and planting tomato
between corn plants in the same rows of corn. The experiment was organized in a randomized complete
block design (RCBD) with four replications. It was found that methods 3 and 4, corn was used as a stack for
tomatoes. It was found that the stem of waxy corn was strong, and it could be the stack for tomatoes until
the end of harvest. In terms of agronomic traits, yield components, and yield, the results showed that
intercropping systems of corn and tomato did not significantly differ from corn as a sole crop. In addition,
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it was found that LER of intercropping in methods 3 and 4 was higher than that of corn as a sole crop. The
results of this experiment pointed out that intercropping can increase total yield and increase income per
unit area.

Keywords: crop cultivation; cropping systems; land equivalent ratio; spacing; income
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Figure 1 Spacing between rows and plants in a corn and tomato planting system in this study.
Note: @ - con
] = tomato
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Table 1 Agronomic traits of corn under different planting patterns

Treatment Plant height (cm) Ear height (cm) Day to tasseling Day to silking
T1 204.7 88.3 46.3 53
T2 - - - -
T3 205.4 89.5 45.0 52
T4 191.2 83.5 45.6 53
F-test ns ns ns ns
CV. (%) 5.2 6.4 1.7 2.7

ns = non-significant, T1 = corn as a sole crop at a spacing of 80x25 cm, T2 = tomato as a sole crop as a
sole at a spacing of 80x50 cm, T3 = intercropping of corn and tomato by planting corn at a spacing of
80x25 cm and planting tomato alternately along the corn rows at the distance of 10 cm, T4 =
intercropping of corn and tomato by planting corn at a spacing of 80x25 cm and planting tomato

between corn plants in the same rows of comn.

ToyananinilarasAUTENoUNaNEn (A211NT19 AN hwiindetinreuleniuden uasnandniou
veniden/l9) lifianuunnsnatumeain (Table 2) Flifiuin msugndmilnasmdumsugnusdomelidma
nseMuslenanAnLAvasAUsEneUNANER Wazns3ABT 3 Ugndmilwaszazuan 80 x 25 Wwufiluas uazUgnuzidowme
vsanuendvilng 10 wuiwns TnsUgnadusswinsudrilng fuualduliiudnseiindeuteniudon uaznanie

Aeuvaniuden/ls uazanunineilngs wliin avliunna91nnssudsau q An

Table 2 Yield components and yield of corn under different planting patterns

Ear diameter Ear length Un-husked ear Un-husked ear weight
Treatment
(cm) (cm) weight (g/ear) (kg/rai)
T1 59 23.2 311.9 2,496
T2 - - - -
T3 6.0 234 323.0 2,584
T4 5.8 23.1 298.2 2,385
F-test ns ns ns ns
CV. (%) 2.6 2.6 8.3 8.3

ns = non-significant, T1 = corn as a sole crop at a spacing of 80x25 cm, T2 = tomato as a sole crop as a
sole at a spacing of 80x50 cm, T3 = intercropping of corn and tomato by planting corn at a spacing of
80x25 cm and planting tomato alternately along the corn rows at the distance of 10 cm, T4 = intercropping
of corn and tomato by planting corn at a spacing of 80x25 cm and planting tomato between corn plants

in the same rows of corn.
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MsfinwdnuaEaINgIsu ARG ANeTING ANUVULile Wesiduduind uiute S1uiuna/

%8 IUIUNARBAY UinAaNa UnTNNeRY warkandnuvtinnadn/ls (Table 3 and Table 4) vaauLi¥aLned



KHON KAEN AGRICULTURE JOURNAL 51 (6): 1126-1135 (2023)./doi:10.14456/kaj.2023 XX 1131
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Table 3 Agronomic traits and yield components of tomato under different planting patterns

Treatment Plant height fruit width fruit length fruit thickness %Brix
(cm) (cm) (cm) (cm) (%)
T1 - - - - -
T2 146.5a 1.73a 2.20a 1.93a 7.6
T3 111.7b 1.58b 1.93b 1.75b 7.6
Ta 107.8b 1.55b 1.90b 1.73b 7.8
F-test ** ** ** * ns
CV. (%) 9.3 3.1 2.8 4.4 9.8

ns = non-significant, * = significant at P<0.05, ** = significant at P<0.01, Different letters indicate a
significant difference (P<0.05) between treatments, T1 = corn as a sole crop at a spacing of 80x25 cm, T2
= tomato as a sole crop as a sole at a spacing of 80x50 cm, T3 = intercropping of corn and tomato by
planting corn at a spacing of 80x25 cm and planting tomato alternately along the corn rows at the
distance of 10 cm, T4 = intercropping of corn and tomato by planting comn at a spacing of 80x25 cm and

planting tomato between corn plants in the same rows of corn.

Table 4 Yield components and yield of tomato under different planting patterns

No of fruits/ No of fruits/ Weight/fruit  Fruit weight/ Fruit yield
Treatment Cluster

cluster plant (g) plant (g) (kg/rai)
T1 - - - - - -
T2 26.0a 11.5a 289%a 4.6a 834da 3,337a
T3 8.8b 7.5b 62b 3.2b 135b 542b
T4 10.0b 7.3b 75b 3.1b 165b 658b
F_test . ok . . . %
CV. (%) 22.3 9.9 21.4 5.6 21.9 219

** = significant at P<0.01, Different letters indicate a significant difference (P<0.05) between treatments,
T1 = corn as a sole crop at a spacing of 80x25 cm, T2 = tomato as a sole crop as a sole at a spacing of
80x50 cm, T3 = intercropping of corn and tomato by planting corn at a spacing of 80x25 cm and planting
tomato alternately along the corn rows at the distance of 10 cm, T4 = intercropping of corn and tomato

by planting corn at a spacing of 80x25 cm and planting tomato between corn plants in the same rows of

corn.



unuNYAT 51 atiufl 6: 1126-1135 (2566)./d0i:10.14456/kaj.2023 XX. 1132
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Table 5 Total yield and land use efficiency index under different planting patterns
Yield (kg/rai)

Land Equivalent Ratio

freatment Corn Tomato Total
T1 2,496 - 2,496 1.00
T2 - 3,337 3,337 1.00
T3 2,584 542 3,126 1.20
T4 2,385 658 3,043 1.15

T1 = corn as a sole crop at a spacing of 80x25 cm, T2 = tomato as a sole crop as a sole at a spacing of
80x50 cm, T3 = intercropping of corn and tomato by planting corn at a spacing of 80x25 cm and planting
tomato alternately along the corn rows at the distance of 10 cm, T4 = intercropping of corn and tomato
by planting corn at a spacing of 80x25 cm and planting tomato between corn plants in the same rows of

corn.
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Table 6 Income from total yield under different planting patterns

Income per rai (bath)

freatment Corn" Tomato® Total
T1 39,936 - 39,936
T2 - 133,480 133,480
T3 41,344 21,680 63,024
T4 38,160 26,320 64,480

Note: The production price is based on the website. www.talaadthai.com During the harvesting period of
January - April 2020, " = The price of comn is 16 baht/kg, " = The price of tomatoes is 40 baht/kg,

T1 = corn as a sole crop at a spacing of 80x25 cm, T2 = tomato as a sole crop as a sole at a spacing of
80x50 cm, T3 = intercropping of corn and tomato by planting corn at a spacing of 80x25 cm and planting
tomato alternately along the corn rows at the distance of 10 cm, T4 = intercropping of corn and tomato
by planting corn at a spacing of 80x25 cm and planting tomato between corn plants in the same rows of

corn.

39150l

nsugninlnausuuzidewanelazuuuunisugniuanssiuiy fan1sveaedlunssudsn 3 uaz 4 Al

'
] °

AslaFud N uA sl iwnuzawme wuI1 AudRlweRusTImdeIn Y 1 AYRANE1TY TAULT s

)

' v ¥ oy
a o A = 1

numuanusaiuindbiunusdemeldauduganisiiuiien visll Iuegiuviuduestilnadivhnldie Tnglunis

o

tuginlnauldduddliunundomaiu doaduiugifszovmnuusdivindudie aunsoduduldu
ndsnifuifsiinanluuds drunanismaassnisugnininausmsiomaneldsuuuunmsugniiuansatuby
wuin Wevgnuzidemausuasivlunadnineiiduisndnliifnansenudenandnvesinilng Fstnlnadsndls
HandnwdouiuUgninilnaeg iyl aenARIiUUNARBIYeY gAaeul (2547) 189191 Msugndnilnasses
Ugn 75X25 Leufiluns ususedaas 1 unn szezuan 75X20 wuAing ST 1 fu uas 2 duseviay liduayiils
HandnEnanvastlnnanauileiUTeuiisuiunisugniilnnegasien

widmsuuzdommiuguuuumstgnusidemeesadelirgeaanndnuue enifu Snvandeiidudving
Fuldhannismesesumstgnusdemausuadiiuwnidrilnedu seudrevgnusfninafuusdomemziong
winfuusvuaLazANgeUeFuLANEafuIn Geilnaduiiy Ca fussansammslisnemsginiuziemne
Fadudiv 3 wanfomndunsidomalautuanndainailinisduaseiiowaanas Seildnsasadula
vowuzidomaliifiviiunsgnuzideomanuuiiiel aenndesiununnasives Gebru et al. (2015) wuinnsugn
uzFomanuuielinandmnnnitnisugnueniuinilue

FszAnBnmnslafiau nnsmeaes nudt dlweiivgnuesssidemei 2 uuuliausyansamnis
T¥ifuganinmsugnuuuiien Tnenssadsd 3 lidussansnmnslaiu wdegeaawindu 1.20 Taevalunisugn
wuURAEIRElAviiAY 1 denndeeiuaunaaeued Hussain et al. (2008) eauiilugndminausuuzide
et IfAUsEansamnnsloTinu Weaesd wihiu 1.57 uay 2.05 auddu uaz Upadhyay et al. (2010) wui1 119
Ugntlweilnseunsszieina lriaussavsammsléiauwiniu 1.78 uandliiifiuinnsugnsiudinislivsslend
= Y]

Y
AuegeANANIIUUUgNYAL?

q



unuNYAT 51 atiufl 6: 1126-1135 (2566)./d0i:10.14456/kaj.2023 XX. 1134

dungldnaningn wui n3adsi 3 wae 4 Avgndnlnausuusdemelviselfsuimuagsniinig
Ugniilnnegudyl aenanediuunaaeves Hussain et al. (2008) 51891431 MsUgndnlnausungiome 1
elasgeniinisandilnenegiefed Wuiuiuumeaeed Hailu et al. (2015) 5189471u37 n1sUgnitvwey
ugifomatuinlnaaransafiuseldlitununsnsmegesluanfoufififufin wu fufl Humbo nMameulsves
10slely Tngananudswnaasygiotazanuiusiuvesnaindadunamanmsugniiveiafiordudssode

§55URUINNI waztelmnunsnsanusaltusylevunaulanlulaednandnuinnitvileeg1emenuigfiun

G
N35U359 3 waz 4 A sIEFuT N TuA el AL AN awma AutlnaRus T ndediaundans

umuannsaduidiuiusdemaldauduganafuien wui msugniilwesmiuusdomel fualsiunnsitg
fumaadftunisugniniinnegnaien Tudnwaeneninnems ssdUsznounanan wasnanan wonani damud
AuszavsmnslifiduvesmsUgnininausuuzidomelunssudsi 3 uay ¢ gsnimisugndilwaifivsedafien
wamsnaansaisll Fiiuiinsugnisuendsanusafiunanangiy waefiunelddonneiuil d3ndae Fadu

Jududesnitwniinnumunzausomsduisusuiiuby isanaudssaintadenig o

AvBUAN
NITell Iisunsatduauuann auzinwasmansuazmalulad iinendemalulagsvuseadany Ine

wagzUNS

L@NE1591999

v a o 4

NS wifiay, ofies yuadail, Lans1y YNsIng, gla) HarIgVE wazesiy sudiiun. 2561. andnareInsugn

o o ]

a 1%

HyususoUszansnmuestnlnauwaziIuiugnuuiugnss. ununens. 46@Tufilay 1): 405-411.

'3

ol unzan uazsyn1 nudYIng. 2561. BnSnavensUgNTivTINTENINtIlNAIUgNHANLaE AT IS

]

Tyl 3 fudsonandnuazanisldusslevianiiuniu. 1nsansTinermansinuns. 49(2)(@iAw): 565-568.

'
[

fin1 1avaunsIng. 2500. HavesnsUgniAa uazilevanusudnlnasenandninlnauazayifvesdu,
WINUS Sy ineneans quuadin InIneaenunseans, ngamne.

anany Lieslsasd. 2547, Svdnavesszezugninlnauaziuudusionquitdasiiiinasensiasaiulauas
wanAnvsiinaandluszuumstgniusuiivgnudsimeldanminldfuiu, Inendnus Vyayrive
FNERNT UMNUUTR UNINYITEUDURAY, VDOULNL.

Andrews, D.J., and AH. Kassam. 1976. The importance of multiple cropping in increasing world food
supplies. Multiple Cropping. 27: 1-10.

Aphiphon, P. 1983. Cropping systems. Department of Agronomy Kasetsart University, Bangkok.

Carruthers, K., B. Prithiviraj, Q. Fe, D. Cloutier, R. C. Martin, and D. L. Smith. 2000. Intercropping maize with
soybean, lupin and forages: yield component responses. European Journal of Agronomy. 12(2):
103-115.

Degri, M. M., and A. E. Samaila. 2014. Impact of intercropping tomato and maize on the infestation of
tomato fruit borer [Helicoverpa armigera (Hubner)]. Journal of Agricultural and Crop Research.

2(8): 160-164.



KHON KAEN AGRICULTURE JOURNAL 51 (6): 1126-1135 (2023)./doi:10.14456/kaj.2023 XX 1135

Etminan, M., B. Takkouche, and F. Caamano-Isorna. 2004. The role of tomato products and lycopene in
the prevention of prostate cancer: a meta-analysis of observational studied. Cancer Epidemiology
Biomarkers and Prevention. 13(3): 340-345.

Feng, L., W.T. Yang, Q. Zhou, H.Y. Tang, Q.Y. Ma, G.Q. Huang, and S.B. Wang. 2021. Effects of interspecific
competition on crop yield and nitrogen utilisation in maize-soybean intercropping system. Plant,
Soil and Environment. 67(8): 460-467.

Gebru, H., K. W. Tsadik, and T. Tana. 2015. Evaluation of tomato (Lycopersicon esculentum Mill) and
maize (Zea mays L.) intercropping system for profitability of the crops in Wolaita zone, Southern
Ethiopia. Journal of Biology, Agriculture and Healthcare. 5(1):132-140.

Hailu, G., K. W. Tsadik, and T. Tamado. 2015. Effect of planting patterns in tomato (Lycopersicon
esculentum Mill) and maize (Zea mays L.) intercropping on growth, yield and yield traits of the
crops in Wolaita zone, Southern Ethiopia. Journal of Biology, Agriculture and Healthcare. 5(1): 39-49.

Hussain, S. A,, N. Ali, A. Rab, and M. Shah. 2008. Yield and economic dynamics of intercropping in summer
vegetables. Sarhad Journal of Agriculture. 24(1): 31.

Medina, L. C,, and B. A. Pimentel. 2014. Growth and yield of corn as affected by different row inter
cropping patterns with indeterminate tomato varieties in Southeastern Ifugao, Philippines, pp. 60-
65. In Proceedings of the Regional Symposium on Sustaining Small-Scale Vegetable Production
and Marketing Systems for Food and Nutrition Security (SEAVEG2014), 25-27 February 2014.
Bangkok, Thailand.

Nakhon, N. L. 1984. Cropping systems. Department of Agronomy Faculty of Agriculture Chiang Mai University,
Chiang Mai.

Orasa, D., and S. Narin. 1998. Tomato cultivation. Department of Agricultural Extension, Bangkok.

Upadhyay, K. P., M. D. Sharma, S. M. Shakya, G. Ortiz-Ferrara, T. P. Tiwari, and R. C. Sharma. 2010.
Performance and profitability study of baby corn and tomato intercropping. Pakistan Journal of
Agricultural Research. 47(3): 183-193.

Willey, RW. 1979. Intercropping: It's Important and Research Needs. Part. 1: Competition and Yield

Advantages. Commonwealth Agricultural Bureaux, Nature.



