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This study investigates the effects of Tryptamine concentrations, ranging from 10-1 to 

10-5 ppm, on various growth parameters in maize plants. A control group was used as 

a baseline for measuring root length (RL), shoot length (SL), root dry weight (RDW), 

root fresh weight (RFW), shoot fresh weight (SDW), shoot dry weight (SFW), 

chlorophyll a (Cha), and chlorophyll b (Chb). Tryptamine concentrations at 10-1 and 

10-2 ppm demonstrated substantial enhancements in root and shoot growth, biomass 

accumulation, and chlorophyll content. However, as concentrations decreased from 

10-3 to 10-5 ppm, the effects diminished, indicating a concentration-dependent 

response. This research provides valuable insights into the optimal range of 

Tryptamine concentrations for promoting maize growth and highlights its potential 

applications in agriculture for enhanced crop productivity. 
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Introduct ion  

Maize holds a significant position as Pakistan's third 

most crucial staple crop, following wheat and rice. Its 

grains are utilized for flour and edible oil extraction, 

while the fodder serves as essential animal feed 1,2. 

Maize is cultivated in two seasons: spring (mid-

February to end of March) and summer (June to mid-

July). Thriving in a thermophilic environment with an 

optimal temperature range of 25 to 28°C, maize faces 

challenges in yield due to elevated soluble salt levels 

in the soil 3. 

Tryptamine, a monoamine alkaloid present in plants, 

fungi, and animals, serves as the precursor to auxin, a 

plant growth-regulating hormone. Possessing an 

indole ring structure, it shares structural similarities 

with the amino acid tryptophan. With a molecular 

formula of C10H12N2 and a molar mass of 160.22 g 

mol-1, tryptamine exhibits negligible solubility in 

water 4. 

The rhizosphere, the soil region surrounding roots, 

harbors rhizosphere bacteria, commonly referred to as 

Rhizobacteria 5. Among these, Plant Growth-

Promoting Rhizobacteria (PGPR) form a group that 

colonizes roots, aiding in plant growth, particularly as 

N-fixers and P-solubilizers. Although a definitive 

mechanism is yet to be proposed, PGPRs exhibit four 

essential properties: Biofertilizers, Phytostimulators, 

Rhizoremediators, and Biopesticides 6. These bacteria 

produce various plant growth hormones, playing a 

pivotal role in plant growth and nodule development 7. 

Through mechanisms such as nutrient solubilization, 

growth hormone production, and pathogen 

suppression, PGPRs contribute to increased yields, 

acting as biocontrols when chemical interventions are 

impractical 8. 

The research aimed to investigate various parameters 

and their fluctuations by employing different 

concentrations of Tryptamine. 

Methodology  

The experiment took place in pots within a glasshouse 

at AARI Faisalabad. There were six treatments, each 

with three replications. The first treatment served as 

the control, while the subsequent treatments involved 

different concentrations of Tryptamine 10-1 upto 10-5 

ppm. 

The experimental procedure began with soaking the 

seeds in various concentrations of Tryptamine for 

three hours before sowing. Following sowing, all pots 

received an equal amount of water during irrigation. 

Additionally, a consistent quantity of urea and 

KH2PO4 was provided to all pots as a source of 

phosphorus. 

Harvesting was conducted 34 days after the initiation 

of the experiment, and various agronomic parameters 

i.e., RL, SL, RDW, RFW, SDW, SFW, Cha and Chb 

were meticulously studied to evaluate the effects of 

different Tryptamine concentrations on the growth and 

development of the plants. 

Result s  

The treatments applied had a significant impact on 

various plant parameters i.e., RL, SL, RDW, RFW, 

SDW, SFW, Cha and Chb that are presented in Figure 

1 (a-f) and Table 1. 

Tryptamine 10-5 ppm (T1):  

The lowest concentration, 10-5 ppm, exhibited 

marginal effects on RL, SL, RFW, SFW, Cha and Chb. 

Root dry weight and shoot dry weight remained 

relatively unchanged. 

Tryptamine 10-4 ppm (T2):  

Tryptamine at 10-4 ppm demonstrated a diminishing 

impact on all parameters, with a subtle increase in RL, 

SL, RFW, SFW, Cha and Chb. Root dry weight and 

shoot dry weight showed minimal changes. 

Tryptamine 10-3 ppm (T3):  

Plants treated with 10-3 ppm of Tryptamine showed a 

moderate increase in RL, SL, RFW, SFW, Cha and 

Chb. The effects on root dry weight and shoot dry 

weight were less pronounced compared to higher 

concentrations. 

Tryptamine 10-2 ppm (T4):  

At 10-2 ppm, Tryptamine continued to positively 

influence RL, SL, RFW, SFW, Cha and Chb. Root dry 

weight and shoot dry weight also displayed notable 

enhancements. 

Tryptamine 10-1 ppm (T5):  

Maize plants treated with Tryptamine at a 

concentration of 10-1 ppm exhibited significant 

increases in RL, SL, RFW, SFW, Cha and Chb 

compared to the control group. However, root dry 

weight and shoot dry weight showed a more modest 

increase. 

Control  Group (T6):  

The control group provided baseline measurements for 

RL, SL, RDW, RFW, SDW, SFW, Cha and Chb in 

maize plants. 
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Figure  1:  Impact  of  treatments  on various plant  parameters  i . e . ,  RL,  SL,  

RDW, RFW, SDW, SFW  

Table  1:  Impact  of  treatments  on ch lorophyl l  (a)  and (b)  contents  

Treatments Chlorophyll---a  (mg/g) Chlorophyll—b    (mg/g) 

Tryptamine 10-5 ppm (T1) 0.80 0.67 

Tryptamine 10-4 ppm (T2) 0.85 0.63 
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Tryptamine 10-3 ppm (T3) 0.94 0.68 

Tryptamine 10-2 ppm (T4) 1.00 0.71 

Tryptamine 10-1 ppm (T5) 1.05 0.77 

Control Group (T6) 1.00 0.68 

 

Discuss ion:  

The comprehensive analysis of Tryptamine's impact 

on various parameters of maize growth and physiology 

provides valuable insights into its concentration-

dependent effects. 

Root  and Shoot  Growth:  

The observed increases in RL and SL, particularly at 

higher concentrations (10-1 and 10-2 ppm), suggest that 

Tryptamine promotes both root and shoot 

development in maize plants. This aligns with its role 

as a precursor to auxin, a crucial hormone influencing 

plant growth 9. 

Fresh and Dry Weight:  

The enhancements in RFW and SFW at 10-1 and 10-2 

ppm indicate increased cellular expansion and 

biomass accumulation. The positive effects on root 

and shoot dry weights at these concentrations further 

support the notion that Tryptamine contributes to 

overall plant growth and productivity 10. 

Chlorophyl l  Content:  

The positive influence of Tryptamine on (Cha) and 

(Chb) levels, particularly at higher concentrations, 

implies improved photosynthetic efficiency. This 

could contribute to enhanced energy capture and 

utilization in the plants, ultimately influencing their 

growth 11. 

Concentrat ion-Dependent  

Response:  

The diminishing effects observed at lower 

concentrations (10-3 to 10-5 ppm) highlight a 

concentration-dependent response. This suggests the 

existence of an optimal concentration range for 

Tryptamine's efficacy, beyond which its effects may 

become saturated or less pronounced 12. 

Conclus ion  

Tryptamine has a beneficial effect on a number of 

characteristics of maize growth, including biomass 

accumulation, photosynthetic efficiency, and the 

development of roots and shoots, at specific doses. It 

is imperative to do additional study, including field 

trials and mechanistic investigations, to clarify the 

underlying mechanisms and ascertain the useful uses 

of tryptamine for maximizing maize yield. 
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