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January, 26th, 2024 

Letter of Recommendation for the Travel Award application of DYESSICA SANTOS  

Dear BOARD MEMBERS of the IHSS,  

It is my pleasure to recommend and support my MSc student DYESSICA SANTOS in her wish to apply 

for the IHSS Travel Award in order to participate in the 22nd International Meeting of the IHSS that will 

take place in Rimini, Italy, on August 25th-30th, 2024.  

Dyessica has joined my research group in 2022 when she started her Master of Science at the Post-

Graduation Program in Soil Science at UFRGS under my supervision. In the last year of her 

undergraduation course in Bachelor in Animal Science she took some courses in Soil Science and carried 

out some studies about soil organic matter (SOM). This awakened her interest on the role of SOM in the 

C sequestration and climate change, and thereafter she decided to undertake her master's degree under my 

supervision. Dyessica is a bright young scientist, very responsible and creative in her research project, 

performing her activities with care and accurateness.  
In her research, Dyessica aimed to investigate the impact of introducing pre-germinated rice in 

hydromorphic soils from the Pampa Biome on the SOM cycling and C sequestration. In the IHSS 

Meeting in Rimin, she intends to present and discuss results acquired by elemental and spectroscopic 

methods, that will bring important information about humification process and SOM mineralization in 

different hydromorphic soil classes in subtropical environment. 

In this context, the IHSS-2024 conference in Rimini, will be a great opportunity for her to present and 

discuss her interesting results to the scientific community. Furthermore, she will have the possibility to 

discuss science at the international level, and she will greatly benefit from this experience. 

I fully support Dyessica's application for the IHSS Travel Award 2024.  

Without funding, she will not be able to join this important meeting. 

Sincerely 

 
Professor Deborah Pinheiro Dick 

Institute of Chemistry, UFRGS, Brazil 

 Supervisor  

 

P.S. As her advisor I agree with the submitted budget. 



 

Abstract 

The impact of pre-germinated rice cultivation in subtropical hydromorphic soils 

on the organic matter depends on the soil class 
Dyessica Santos1, Deborah Pinheiro Dick1,2, Marthin Zang1, Paulo César do Nascimento1 

1Soil Science Department, Federal University of Rio Grande do Sul, UFRGS, Av. Bento 

Gonçalves 7712, 91540-000; ²Institute of Chemistry, UFRGS, Av. Bento Gonçalves 9500, 

91501-970, Porto Alegre, Brazil.  

Introduction 

The cultivation of irrigated rice in floodplain areas is a common practice in southern 

Brazil, which is the region responsible for around 90% of the Brazilian rice production. In 

hydromorphic soils, the conversion of native grassland into rice plantations, involves changes of 

the edaphic-environment, and therefore alterations in the humification process and soil organic 

matter (SOM) dynamics are expected. The objective of this study was to assess the impact of pre-

germinated rice cultivation on the SOM chemical composition, its stabilization and cycling 

mechanisms within 40 cm depth of three different soil classes. 

Material and methods 

The study was conducted on-farm in a hydromorphic ecosystem and irrigated areas in the 

Viamão county, Southern Brazil (30°02′S, 50°52′O). The local climate is classified as Cfa 

according to Köeppen, with mean annual precipitation of 1309 mm, and mean temperature of 

19.5°C. Three soils orders were evaluated: planosol, gleysol and histosol, according to FAO-WRB 

classification. Soil samples were collected from 0-10 cm, 10-20 cm and 20-40 cm layers in 4 sites 

(n=4) in two environments: i- reference area with native grassland and no history of cultivation; 

ii- agriculture area under ecologically based production of pre-germinated rice over 9-11 years. 

Soil C and N contents were determined by dry combustion. SOM chemical composition was 

assessed in HF-treated composite soil samples by 13C NMR CP/MAS spectroscopy (Agilent 500, 

model DD2, 125,7 MHz). The assignment and distribution of C groups were determined 

according to Knicker and Ludeman (1995). The concentration (g kg-1) of each main C group was 

calculated by multiplying the soil C concentration by the respective C group proportion 

(determined by 13C NMR). The variation of a given C group concentration promoted by rice 

cultivation was assessed by dividing the value obtained in the agriculture area by that from the 

reference area.  

Results and discussion 

The C content in the planosol and gleysol areas varied between 15 to 26 g kg-1 in the 

surface and between 6 and 12 g kg-1 in the 20-40 cm layer, and no difference due to land use 

change was observed (Fig 1). In contrast, in the reference histosol, soil C content ranged from 

180 to 210 g kg-1, and was reduced by 71% (0-10 cm), 74% (10-20 cm) and 93% (20-40 cm) in 

the rice field. The N content behaved similarly, with reductions in histosol of 66%, 66% and 91% 

in the 0-10, 10-20 and 20-40 cm layers, respectively. 
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Figure 1.C content in planosol, gleysol and histosol areas in different uses and respective layers. Values 

followed by different letters are statistically different by Tukey test at 5%. 



 

The C/N ratio in the planosol and gleysol ranged between 12 and 14, regardless of the 

soil use. However, in the histosol, the C/N ratio decreased from 19-21 to approximately 16 after 

rice cultivation. These results suggest that the periodically drainage of the area during the rice 

cultivation cycles changed the edaphic environment more significantly in the histosol, leading to 

a strong mineralization of the endogenous SOM and an enrichment of N during humification.  

The SOM chemical composition in the reference areas, regardless the soil class, was 

dominated by Alkyl (34 to 41%) and O-alkyl (24 to 42 %) groups (data not shown). In the planosol 

and gleysol areas the rice cultivation decreased mainly the proportion of O-alkyl groups and 

increased that of the aromatic groups, indicating a preferential consumption of biochemically 

labile structures and enrichment of more recalcitrant moieties after land use change (LUC). 

However, in the histosol, the distribution of C groups was not affected by the agriculture, 

indicating that, in this soil, the decrease of soil C due to LUC was not chemically selective.  

The impact of rice cultivation on the SOM chemical composition can also be investigated 

by the variation of a given C group concentration after LUC (Fig 2). In the planosol, the 

concentration of all C groups tended to increase within the first 20 cm. The most affected C group 

was the aromatic C, whose increment was around 2.7 times at the 0-20 cm layer and 1,5 times at 

the 20-40 cm layer. In the gleysol, the aromatic C concentration increased 1.6 times in the 0-20 

cm layer but decreased in the deeper layer around 0.7 times after LUC. However, in opposite to 

planosol, the concentrations of O alkyl and carboxyl C groups were depleted in this soil class. 

The increase of aromatic C concentration in both soils classes is assigned to the contribution of 

rice litter, which contains more lignin than the native grassland residue, and to intensification of 

the humification process due to agriculture use. In the histosol, the proportion of all C groups 

decreased relatively homogeneously:  between 70 to 80 % at the 0-20cm layer and around 9% at 

the 20-40 cm layer.  

Fig 2. Variation in the concentration of C groups (13C NMR) after agricultural use. 

Conclusions 

The SOM dynamics and humification was affected differently by the introduction of pre-

germinated rice in the three soil classes. In hydromorphic mineral soils (planosol and gleysol), 

the change of the edaphic environment affected mainly the humification process, leading to a 

more recalcitrant SOM.  In the organic soil, SOM mineralization was strongly enhanced due to 

LUC, and a relevant decrease of C storage was observed; but it was not chemically selective. 

Based on our results we recommend that areas of subtropical histosols should not be used for 

agriculture. 

 

Acknowledgements: Coordination for higher Education Staff Development (CAPES).  
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