The effect of plant covers and soil mulching on the yield and nutritional value of the Mexican

husk tomato (Physalis ixocarpa Brot. ex Hornem.)

Abstract

An experiment with the cultivation of the Mexican husk tomato (Physalis ixocarpa Brot. Ex
Hormen.) was carried out in 2015 and 2017-2018 in the garden of the Educational and
Experimental Center of the University of Warmia and Mazury in Olsztyn. The effect of plant
and soil covers on the yield and quality of fruits of the tested Mexican husk tomato cultivars
was evaluated. The experiment had a randomized block design with three replications. The
first experimental factor were three husk tomato cultivars: 'Purple’, 'Tom Verde' and 'Rio
Grande Verde'. The second factor was the effect of the following plant covers: PE film with
100 holes per 1 m* and PP nonwovens with a mass of 17 g-m2, as well as soil mulching with
black PE film. A combination of the above factors was also analyzed, i.e. husk tomato plants
were grown with the simultaneous use of PE foil covers with 100 holes per 1 m? and soil
mulching with black PE foil, as well as covers of PP nonwoven fabric weighing 17 g'm™? and
soil mulching with black PE foil. The control treatment consisted of plots without plant covers
or soil mulching. Mulching significantly reduced weed infestation, whereas the use of plant
covers increased the number of weeds. Among the analyzed cultivars, 'Rio Grande Verde' was
characterized by higher fruit weight, a greater fruit diameter, and higher total and marketable
fruit yields. Mulching and the use of PP nonwoven fabric had a positive effect on plant yields.
Higher total and marketable fruit yields of husk tomatoes were achieved when plants were
covered with PP nonwovens and grown in mulched soil. Throughout the experiment, the fruits
of cv. Purple’ had the highest average content of dry matter, extracts, total sugars, L-ascorbic
acid and polyphenols, and the fruits of cv. 'Toma Verde' had the highest average content of
reducing sugars. The use of plant and soil covers significantly affected the average content of
total sugars and L-ascorbic acid in husk tomato fruits, but it did not cause significant changes
in the content of other nutrients. Macronutrient concentrations were higher in the fruits
harvested from plants covered with PE foil. Mexican husk tomato fruits contained small
amounts of heavy metals. It was also found that husk tomatoes harvested from plants grown
in mulched soil with the use of PE foil and PP nonwoven covers contained more nitrates (V).
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Wptyw ostaniania rolin oraz $ciétkowania gleby na plonowanie i wartogé

odzywczg miechunki pomidorowej (Physalis ixocarpa Brot. ex Hornem.)

Streszczenie

Doswiadczenie z uprawg roslin miechunki pomidorowej przeprowadzono w latach
2015, 2017-2018, w ogrodzie Os$rodka Dydaktyczno-Do$wiadczalnego Uniwersytetu
Warminsko-Mazurskiego w Olsztynie. Oceniono wplyw ostaniania rolin i okrywania gleby na
plon i jako$¢ surowca roslin badanych odmian miechunki pomidorowej (Physalis ixocarpa
Brot. ex Hormen.). Do$wiadczenie zalozono metodg losowych podblokéw w  trzech
powtorzeniach. Pierwszy czynnik badan stanowily rosliny trzech odmian miechunki
pomidorowej: ‘Purple’, “Toma Verde’ i ‘Rio Grande Verde’. W obrebie drugiego czynnika
przebadano wplyw nastepujgcych oston roslin: z folii PE o 100 otworach na 1 m? i wlokniny
PP o masie 17 g'm™ oraz $ciétkowania gleby czarng folig PE. A takze kombinacje powyzszych
czynnik6w uprawiajgc ro$liny z jednoczesnym wykorzystaniem oston z folii PE o 100 otworach
na 1 m? i $cidtkowania gleby czarng folig PE, a takze oston z wldkniny PP
o masie 17 g-m? i $ciétkowania gleby czarng folig PE. Obiekt kontrolny stanowily poletka
pozbawione oston ro$lin i okrywania gleby. Sciétkowanie istotnie ograniczato zachwaszczenie
gleby, a stosowanie oston na ro$liny zwigkszato liczbe chwastow. Z badanych odmian wickszg
masg, Srednicg owocu, a takze plon ogétem i handlowy uzyskano z uprawy roslin odmiany ‘Rio
Grande Verde’. Scidtkowanie gleby i ostanianie widkning PP wplynelo korzystnie na
plonowanie ro$lin. Wiekszy plon ogétem i handlowy owocéw miechunki uzyskano z roslin
ostanianych wl6kning PP uprawianych jednoczesnie na obiektach scidtkowanych. Srednio z lat
badan wigksza suchg masa i ckstraktem oraz zawartoscig cukréw ogodlem, kwasu L-
askorbinowego i polifenoli charakteryzowaly si¢ owoce roslin odmiany ‘Purple’, a cukroéw
redukujacych “Toma Verde’. Stosowanie oston roslin i okrycia gleby istotnie wplyneto na
zawartos¢ cukrow ogétem i kwasu L-askorbinowego w surowcu miechunki pomidorowej
srednio z lat badan. Nie powodowalo natomiast istotnych zmian w zawartosci pozostatych
badanych skfadnikéw odzywczych. Wiecej makroelementéw oznaczono w owocach z roslin
ostanianych folig PE. Owoce miechunki pomidorowej zawieraly nieznaczne zawarto$é metali
cigzkich. Stwierdzono, ze miechunka pozyskana z roslin uprawianych na glebie scidtkowanej
z jednoczesnym zastosowaniem oston z folii PE i wiékniny PP zawierata wiecej azotanow (V).

Stowa kluczowe: Physalis ixocarpa Brot. ex Hormen, oslanianie roglin, Sciotkowanie, sklad
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