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CCHHAAPPTTEERR  VVII  

Concluding Remarks 

In the present dissertation various polydentate ligand systems and their 

transition metal complexes are synthesized and their effects on various morphological 

and biochemical parameters of selected pant systems are thoroughly studied. Three 

first row transition elements, viz., Zn, Cu and V have been taken for complexation and 

four plants system, viz., papaya, chickpea, rice and mung bean were selected to 

monitor the effects of above selected polydentate ligand systems and their metal 

complexes on various morphological and biochemical parameters of the selected plant  

systems.  

In Chapter I a general introduction about micronutrients, their role in plants 

body and causes of micronutrient deficiencies have been given with special focus on 

how to solve the micronutrient deficiencies in an alternative environment friendly 

way. It also includes the driving force behind the synthesis of the Schiff base 

polydentate ligand systems with transition metal complexes to solve the micronutrient 

deficiencies in plants body.  

Chapter II contains the experimental section briefly describing the chemicals 

and materials used for various experiments. The details of the instruments used for the 

physico-chemical characterization of the synthesized complexes and the protocols for 

measuring the various morphological and biochemical parameters were discussed 

briefly. This chapter also describes the procedures for synthesizing various Schiff 

base ligand systems and their transition metal complexes consisting of Zn, Cu and V, 

respectively. 

In chapter III, morphological and biochemical effects of some N2O2 donor 

Schiff bases and their Zn
2+

 complexes on Carica papaya L. and Cicer arietinum L. 

were presented. Schiff base polydentate ligands of types like salen and salophen can 

form stable complexes with Zn
2+

 and these metal complexes can act as a source of 

zinc to plant’s body if they are used as micronutrient supplements. Inspired by these 

facts, four different Schiff base ligands and their Zn
2+

 complexes were first 

synthesized and then characterized by different analytical and spectroscopic 

techniques. To investigate their effects papaya and local chickpea seeds were treated 

with each ligands and their complexes and different morphological and biochemical 

parameters were monitored. Among all the ligands (L1-L4) and their complexes (C1-
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C4) it was found that complex (C4) showed the maximum efficacy when treated as a 

micronutrient supplement for Carica papaya L. and Cicer arietinum L. The parity 

and correlation of all the parameters signified the better efficacy of the complex (C4) 

amongst all the complexes and thus it can be used as a potential seed soaking 

chemical for both the papaya and chickpea plants. Therefore these complexes 

specially the complex C4 can act as a potential source of Zn for plants. 

In Chapter IV, morphological and biochemical effects of some azo 

functionalized N2O2 donor Schiff bases and their Cu
2+

 complexes on rice plants 

(Oryza sativa L.) were presented.  Azo fictionalized Schiff base ligands having N2O2 

donor binding sides are capable of forming stable metal complexes and such 

complexes can be used as potential plant micronutrient supplier. Two different ligands 

and their copper complexes were synthesized by conventional protocols and then 

characterized by both spectroscopic and elemental analyses. Investigations were done 

by taking rice seeds as plant material. Various growth and biochemical parameters 

were monitored by taking different concentrations of CuSO4, the prepared ligands (L5 

and L6) and their Cu(II) complexes (C5 and C6). Analysis of various biochemical 

results reveal that the Schiff base Cu(II) complexes (C5 and C6) have less toxic 

effects than copper sulphate on rice seedlings and thus facilitates better tolerance to 

copper toxicity than copper sulphate.  

In Chapter V, efficacy of a N2O2 donor Schiff base (L7) and its vanadyl 

complex (C7) on various morphological and biochemical parameters of mung bean 

(Vigna radiata L.) were presented. The Schiff base polydentate ligand was 

synthesized by the condensation of benzidine and benzil in ethanolic medium. The 

formed ligand was condensed further with VOSO4.xH2O to get the corresponding 

vanadyl complex. Both the ligand and the complex were characterized by 

spectroscopic and elemental analyses. Mung bean was selected as a plant material. 

Various morphological and biochemical parameters, e.g., leaf senescence assay, 

chlorophyll content, different reactive oxygen species (ROS) were estimated and were 

compared to those with ammonium vanadate. Outcomes of the experiments revealed 

that the Schiff base complex has less toxic effects than ammonium vanadate on mung 

bean seedlings and provide better tolerance to vanadium toxicity. Though different 

stress marker and reactive oxygen species accumulation were less and minimum 
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pigment damage was noticed in the Schiff base complex (C7)
 
treated seedlings but the 

optimum positive impact largely depends on the dose. Beyond certain concentration 

the complex may show inhibitory effects on the plants. Therefore the present study 

revealed that heavy metal Schiff base complexes can be used as potential supplement 

to meet up micronutrient deficiency and at the same time such complexes can 

minimize the toxicity generated by application of different heavy metals.  

Deficiency of micronutrients in soil is a global problem. It is always 

challenging to solve the micronutrient deficiency by adding supplements without 

hampering the environment. Conventional micronutrient supplements, being mostly 

ionic in form, in most of the cases are responsible for the alteration of the pH of the 

medium. Such challenges always bring the opportunities to develop unique alternative 

methods having synergistic behavior. The synergistic behavior leads to improve 

performance of materials and substantially make the environment sustainable.  

In the present dissertation, an attempt has been undertaken to synthesize very 

well known Schiff base transition metal complexes and to compare their efficacy over 

conventional micro nutrients supplements when applied in plants material. Although 

these complexes are well known but literature survey revealed that very little works 

wherein such complexes are used as micronutrient supplements were performed. It 

has been found that these Schiff base transition metal complexes are often superior to 

conventional micronutrient supplements in various concentration ranges. The 

procedures of preparations of these compounds are very simple and thus can be 

synthesized in large scale. Therefore heavy metal Schiff base complexes can be used 

as a supplement to meet up micronutrient deficiency and at the same time they can 

minimize the toxicity generated by application of different heavy metals. However 

these aspects must be further enquired at multi-locations and varied environmental 

conditions to draw a direct conclusion about the superiority. Anyway, this simple field 

of research may stand valuable as far as environmental issues are concerned in 

agricultural sector worldwide and thus such research can open up a new dimension of 

research in chemical sciences in conjunction with horticulture.  

  


