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Abstract. This paper presents some results referring to the influence of 

some natural products based on lignins and of their derivatives upon the 

process of plant growth and development. As base one used a culture medium 

made up of quartziferous sand and unmodified lignin products and lignin 

products chemically modified thruogh the hydroxymethylation reaction. The 

experiment took place in laboratory conditions. As biological material one used 

seeds of different plants: tomatos, radish and garden lettuce. The evolution of 

plants was monitorized for 30 day and during this period one realized some 

analyses as: the capacity of germination, the quantity of green and dry biomass, 

which offer indices upon the possible stimulative effect of the products used. 

According to this research one has established that on the one based. The 

unmodified lignin products but especially those hydroximethylated significantly 

stimulate the growth and development of plants as tomatos and radish and on 

the other hand they inhibit the evolution of the garden lettuce. 
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Rezumat.  În lucrare sunt prezentate rezultatele unui studiu privind 

influenţa unor lignine şi a derivaţilor acestora asupra procesului de creştere şi 

dezvoltare a plantelor. Ca suport s-a folosit un mediu de cultură format din 

nisip cuarţos şi produse ligninice nemodificate şi modificate chimic prin reacţia 

de hidroximetilare. Experimentul s-a desfăşurat în condiţii de laborator. Ca 

material biologic, s-au folosit seminte de: tomate, ridiche şi salată. Evoluţia 

plantelor s-a urmărit timp de 30 de zile, perioadă în care s-au efectuat analize, 

cum ar fi: capacitatea de germinare şi cantitatea de biomasă verde şi uscată, 

care oferă indicii asupra posibilului efect stimulativ al produselor luate în 

lucru. În urma studiilor efectuate s-a constatat ca produsele ligninice 

nemodificate şi mai ales cele hidroximetilate stimulează semnificativ creşterea 

şi dezvoltarea plantelor de tomate şi ridiche, şi inhibă evoluţia plantelor de 

salată. 

Cuvinte cheie: lignină, hidroximetilare, biomasă, plante, germinare. 

INTRODUCTION 

The higher plants contain lignin, which is deposited in the cell walls and 

in the intercellular spaces whereas inferior plants such as: algae, lichens, moss and 

fungi do not contain this compound as an agent of incrustation. The structure of 

lignin is that of a complex polymer characterized by the multitude of monomeric 

units and the diverse ways in which these units can be linked. The presence of 

phenolic and aliphatic OH groups in the macromolecule of lignin made it possible 
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to be used as partial substituent of phenol in the synthesis of some products with 

multiple applications. Through its slow microbiological action, lignin from 

vegetal waste is transformed in the soil, into organic products, which have a 

physiological action on plants (Ulea, 2003). 

 Researches show that within the process of degradation in soil, the lignin 

can be seen as an initial product for the formation of humic acids which represent 

an important component of the soil humus. Under these circumstances the activity 

of the plant’s hormones is affected and, implicitly, the formation of the roots, the 

buds, the fruit and the size and shape of the plant and the cellular metabolism. In 

order to study the effect of some natural products (lignosulfonates, polyphenols) 

on the growth and development of vegetal systems some strategies of research 

have been initiated (M. Dumitru et al., 2006, 2007). Testing by experiments of 

cultivation in vegetations pots in green house conditions. The fertility of the soil 

and the mineral nutrition of the plants are conditioned in the first place by the 

nutritional elements produced during the biological cycle through the process of 

mineralization of organic waste (M. Dumitru et al., 2006, 2007). Nowadays when an 

ecological approach to the environment is of crucial importance it is normal to use 

more and more biological and biochemical processes of transformation of 

polyphenolic and lignin products. It is known that lignin plays an important part 

in the development of plants taking into account is participation in the formation 

of humus. 

Through its slow microbiological action the lignin from vegetal waste is 

transformed, in the soil, into micromolecular organic products, which have a 

physiological action on plants thus contributing to the improvement of the soil 

fertility.  

The research carried on and the results presented in this paper refer to the 

influence of five types of lignin of different origins and that of the 

hydroxymethylated derivatives on the growth and development of the plants in 

laboratory conditions. 

MATERIAL AND METHOD 

For the experiments we have used lignin of different origins produced in the 
process of alkaline delignification of annual plants: wheat straw lignin- L1 (wheat straw 
100-W-A), grass lignin- L2 (Sarkanda grass 100-S-A) and the commercial products: 
Protobind 1000 (Pb1000), Protobind 2000 (Pb2000), Protobind 3000 (Pb3000), 
offered by Granit Co., Switzerland. The initial products were modified by the reaction 
of hydroxymethylation with formaldehyde under alkaline conditions (Th. Măluţan et al., 

2008, A.M. Căpraru et al., 2009).  
We preparated five pots with sandy soil as reference (M) and five pots for each 

type of lignin, with sandy soil and one gramme of lignin. In each pot we sowed the 
seed of the plants (tomatos, radish, lettuce) chosen for testing; they were periodically 
watered for 30 days, establishing the degree of germination and in the end the 
quantity of biomass (green and dry). The lignin and its derivatives in the pots used for 
the growth and development of the plants was recovered after six months using a 
solution NaOH 0.2 N. 
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The solution obtained was separated by filtering. The dissolved lignin in the 
alkaline solution was the precipitated  with a solution of HCl 1 N, at pH=2. The product 
obtained was centrifugated at 2000 rpm for 10 minutes and, after having been 
washed, it was dried in determined conditions at 30° C. The experimental data it is 

processing with Mathcad Professional 2001 program (Diaconescu R., 2001). 

RESULTS AND DISCUSSIONS 

The germmination of the seeds is influenced by temperature each plant 

having a lowest level , an optimum level and a highest level of the thermic values 

between which this process takes place. Figure 1 presents the tomato plants 30 

days after sowing in the presence ligninic substrata. 

 

 
Fig.1. The tomato plants 30 days after sowing  

 

One of the first parameters used in the research was the analysis of the 

degree of germination of the three types of seeds on the layer of lignin and sandy 

soil. The germination test represents the way to estimate the nutritional qualities 

of a product when it was used as nutritional element in the growth and 

development of plants. 

The capacity of germination represents one of the most sensitive 

parameters of evaluation both of the toxicity and of the degree of degradation of 

the lignin. Figure 2 presents the variation of the capacity of germination of the 

tomatoes depending on the number of days and figure 4 presents the variation of 

the green and dry biomass for the lignins used. 

As we can observe in figure 3, the highest capacity of germination 

corresponds to Protobind commercial products and for wheat straw lignin. The 

highest quantity of green biomass was obtained in the case of wheat straw lignin, 

and therefore a better development of the plants as compared to the others 

samples. The capacity of germination was also followed on radish plants in the 

same conditions. 
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Fig. 2. The variation of the capacity of                     Fig. 3. The variation of the biomass   

germination for tomato plants in presence               of tomato plants in presence of lignin 
                        of lignin  
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Fig. 4. The variation of the capacity of                     Fig. 5. The variation of the biomass of 

germination for radish plants in presence                    radish plants in presence of lignin 
                  of lignin  

 

For this plant we can observe a slight difference for the first 20 days, where 

Pb 3000 lignin offers a maximum capacity of germination, and then we can notice 

a very slight difference of about 20%, between the samples, after 30 days. The 

influence of lignin on these plants was studied so that we could notice their 

behaviour in a shortperiod of time because they present a higher sensitivity as 

compared to the tomatoe plants. Figure 4 shows that not all types of lignin used as 

a substrate for the development of the plants lead to a maximum capacity of 

germination (100%) after 30 days as in the case of the tomatoe plants. 

Figure 5 shows that for the pots that have as a layer Sarkanda grass lignin 

the quantity of green biomass is higher and the quantity of dry biomass is 

insignificant which confirms a better resistance to the environmental conditions 

and the treatment applied. Another type of plants chosen for testing was lettuce. 

The experiment was carried on through the same stages. 

In figures 6 and 7 we can notice the variation of the capacity of germination 

for lettuce in the presence of a layer of sandy soil and unmodified and modified 
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lignins by hydroxymethylation, as a function of time. The lettuce plants are very 

sensitive and the products used caused an inhibition of their development on the 

substrate as we can notice in figures 6 and 7 where the maximum capacity of 

germination is presented. The presence of lignin leads to an inhibition of the 

plants development. 

The situation can be correlated with the different solubility of lignin products 

and their accessibility to the action of microorganisms which appear in the soil in 

the presence of plants. The obtained results demonstrate that the effects depend 

both on the type of lignin and on the kind of plant. The products resulted in the 

soil after degradation of the lignin represents both the source of carbon for 

microorganisms and agents influencing the metabolic processes in the plants. 
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Fig. 6. The variation of the capacity of                     Fig. 7. The variation of the biomass of   

germination for lettuce plants in presence            lettuce plants in presence of lignin 
                     of lignin 

 

The different evolution of plants is the results of the stimulating effect, 

generally speaking, of the products with aromatic structure which influences both 

the growth, development and fruition of plants, and the metabolism of 

microorganisms that accumulates in the cultivation environment up to a certain 

level of addition after which there is a contrary effect leading to the inhibition of 

the growth and development of the plants as in the case of lettuce plants. 

CONCLUSIONS 

1. Unmodified lignin and especially the modified ones present an action of 

significant stimulation for the energy of germination in tomatoe and radish seeds 

and lower values for the energy of germination in lettuce seeds. This situation can 

also be correlated with the different degradation and solubility of the lignin 

products which influences their accessibility to the biological agents in the soil.  

2. The transformation of lignin in the soil leads to products that influence 

the metabolism of plants which can be seen in their development, and the same 

time a different sensitivity against lignins is observed depending on the cultivated 

plant. 
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