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RESUMO

A qualidade e quantidade de radiacdo solar disponivel ao dossel de plantas pode ser afetada por
fatores como dias nublados, sistemas de produgdo como o consorcio de culturas, ou 0s sistemas
de Integracdo-Lavoura-Floresta (ILF) e Integracdo-Lavoura- Pecuaria-Floresta (ILPF). O
sombreamento sobre o dossel pode afetar negativamente o crescimento e desenvolvimento das
culturas do trigo e da soja, resulta em alteracbes no comportamento morfofisioldgico e
agronémico das plantas; por consequéncias diretas a fotossintese e a producdo de
fotoassimilados sdo reduzidas, portanto, o a restricdo luminica afeta negativamente o0s
componentes do rendimento e o potencial produtivo das plantas. Objetivou-se avaliar os efeitos
de diferentes niveis e fases de sombreamento nas culturas do trigo e da soja, e suas implicacdes
no comportamento morfofisiolégico e agronémico das culturas. Os experimentos foram
realizados em casa de vegetacdo e em condicdes de campo, ao total realizou-se quatro
experimentos, repetidos em duas safras cada. Para a cultura do trigo foram realizados durante
as safras 2018/2018 e 2019/2019, e para a cultura da soja nas safras 2018/2019 e 2019/2020. O
delineamento experimental foi em blocos ao acaso (DBC). Em condi¢6es de casa de vegetagédo
0s experimentos para a cultura do trigo foram constituidos por dez tratamentos, mais a
testemunha (auséncia de sombreamento), com 20 repeticdes; com a cultura da soja foram
realizados oito tratamentos, mais a testemunha, com dez repeticdes. Os tratamentos para 0s
ensaios realizados em casa de vegetacdo foram constituidos por periodos de sombreamento
artificial continuo de 70% de restricdo luminosa, com intervalos de 7 dias entre eles. Os
experimentos realizados em condicdes de campo foram delineados em arranjo fatorial 4 x 3,
com quatro repeti¢cbes, compostos pela combinagdo de quatro niveis de sombreamento: 0%
(auséncia de sombreamento), 30%, 50% e 70%; e o outro fator por trés fases ao longo do ciclo
das culturas em que o0 sombreamento foi imposto. A divisdo das fases de sombreamento se deu
em terco inicial, terco médio e terco final do ciclo das culturas do trigo e da soja. Para 0s
experimentos realizados em casa de vegetacao foram avaliados os parametros morfol6gicos, 0s
componentes de producéo, e a evolugéo e caracterizacao dos estadios fenoldgicos do trigo e da
soja. As avaliagOes dos experimentos conduzidos a campo foram realizadas ao final de cada
fase de sombreamento, e no final do ciclo das culturas, a caracterizacao e evolugdo dos estadios
fenoldgicos foram realizadas ao final de cada fase de sombreamento. Em condi¢fes de casa de
vegetacdo a cultura do trigo apresentou redugdo no numero de gréos por planta e no rendimento

de graos, observou-se também o prolongamento dos estadios fenoldgicos em plantas de trigo



sombreadas por maior tempo, interferindo nos componentes do rendimento, principalmente
quando iniciados nos estadios iniciais, afetando negativamente o nimero de peso de graos, e 0
peso de mil grdos (PMG). Em condi¢cbes de campo a cultura do trigo foi afeta negativamente
pelo sombreamento, a qual reportou reducdo nos indices de clorofila e reducdo no acimulo de
matéria seca; o aumento da restricdo luminosa entre os estadios fenoldgicos de 40 — 60 CZ
(Codigo Zadoks) alongou o ciclo da cultura. A restri¢do de luz na cultura do trigo no meio e no
final do ciclo reduziu o numero de grdos por espiga, o peso de mil grdos foi afetado
negativamente em virtude do menor enchimento de grdos, assim observou-se como
consequéncia a reducdo no rendimento de gréos da cultura do trigo. Na cultura da soja, em
condicGes de casa de vegetacdo, 0 sombreamento continuo prolongou os estadios fenoldgicos
iniciais de V8 a R3, interferiu negativamente no acumulo de matéria seca, estimulou o
alongamento longitudinal da haste principal; o sombreamento também interferiu no peso e o
namero das vagens e dos grdos de soja. Nos experimentos de soja conduzidos a campo o
sombreamento também prolongou os estadios fenoldgicos, promoveu o estiolamento e
aumentou o indice de acamamento; reduziu o niamero e peso de graos e de vagens, reduzindo o
rendimento de grdos na cultura da soja. Cada espécie apresentou suas particularidades quanto
ao crescimento e desenvolvimento, nos dois ambientes, casa de vegetacdo ou em campo; em
condigBes de campo o sombreamento de 30% reduz de 13 a 17% no rendimento final na cultura
do trigo, e na cultura da soja de 13 a 20%. Na cultura da soja o rendimento final pode reduzir

em até 50% quando a restricdo luminosa é de 70%.

Palavras-chave: Estadio fenolégico; Glycine max (L.) Merrill.; Producdo de fotoassimilados;
Relagdes fonte/dreno; Restri¢do luminosa; Triticum aestivum (L.).
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ABSTRACT

The quality and quantity of solar radiation available to the plant canopy can be affected by
factors such as cloudy days, production systems such as intercropping, or the Integrated Crop-
Forest System (ICFS) and Integration-Crop-Livestock-Forest System (ICLFS). The shading on
the canopy can negatively affect the growth and development of wheat and soybean crops,
resulting in changes in the morphophysiological and agronomic behavior of plants; by direct
consequences, photosynthesis and the production of photoassimilates are reduced, therefore,
the light restriction negatively affects the yield components and the productive potential of the
plants. The objective was to evaluate the effects of different levels and phases of shading on
wheat and soybean crops, and their implications on the morphophysiological and agronomic
behavior of these crops. The experiments were carried in a greenhouse and out, under field
conditions, in total four experiments were carried out, repeated in two seasons each. For wheat,
they were carried out during the 2018/2018 and 2019/2019 harvests, and for soybeans in the
2018/2019 and 2019/2020 harvests. The experimental design was in randomized blocks (DBC).
Under greenhouse conditions, the experiments for the wheat crop consisted of ten treatments,
plus the control (absence of shading), with 20 replications; with the soybean crop, eight
treatments were carried out, plus the control, with ten replications. The treatments for the tests
carried out in a greenhouse consisted of periods of continuous artificial shading of 70% light
restriction, with intervals of 7 days between them. The experiments carried out under field
conditions were designed in a 4 x 3 factorial arrangement, with four replications, composed by
the combination of four shading levels: 0% (no shading), 30%, 50% and 70%; and the other
factor for three phases along the crop cycle in which shading was imposed. The division of the
shading phases took place in the initial third, middle third and final third of the wheat and
soybean crop cycle. For the experiments carried out in a greenhouse, the morphological
parameters, the production components, and the evolution and characterization of the
phenological stages of wheat and soybean were evaluated. The evaluations of the experiments
conducted in the field were carried out at the end of each shading phase, and at the end of the
crop cycle, the characterization and evolution of the phenological stages were carried out at the
end of each shading phase. In greenhouse conditions, the wheat crop showed a reduction in the
number of grains per plant and in grain yield, it was also observed the length of the phenological
stages in wheat plants shaded for a longer time, interfering in the yield components, especially

when initiated in the early stages, negatively affecting the number of grain weight, and the
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thousand grain weight (TGW). Under field conditions, some wheat traits were negatively
affected by shading, which reported a reduction in chlorophyll levels and a reduction in dry
matter accumulation; the increase in light restriction between the phenological stages of 40 —
60 CZ (Zadoks Code) lengthened the crop cycle. The restriction of light in the wheat crop in
the middle and at the end of the cycle reduced the number of grains per ear, the thousand grain
weight was negatively affected due to the lower grain filling, thus, it was observed as a
consequence a reduction in the grain yield of wheat. In soybean, under greenhouse conditions,
continuous shading prolonged the early phenological stages from V8 to R3, interfered
negatively in the dry matter accumulation, stimulated the longitudinal elongation of the main
stem; shading also affected the weight and number of pods per plant. In soybean experiments
conducted in the field, shading also prolonged the phenological stages, promoted etiolation and
increased the lodging index; reduced the number and weight of grains and pods per plant,
reducing grain yield in soybean. Each species presented its particularities in terms of growth
and development, in both environments, greenhouse or field; under field conditions, 30%
shading reduces from 13 to 17% in the final yield in the wheat crop, and in the soybean crop
from 13 to 20%. In soybean, the final yield can be reduced by up to 50% when light restriction
is 70%.

Keywords: Phenological stage; Glycine max (L.) Merrill.; Production of photoassimilates;

Source/drain relationships; Light restriction; Triticum aestivum (L.).
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