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ABSTRACT 
This research was conducted to investigate the influence of plant growth biostimulants on quantitative and qualitative 
characteristics of potato (Solanum tubersom cv. Sante) in randomized complete blocks design with eight treatments 
and three replications at Behbahan Agricultural Research Station in one year (2019-2020). Treatments included: 
control (no application of plant growth biostimulants), humic acid, free amino acid (L), amino acid-Zn, amino acid-K, 
amino acid-Ca, amino acid-K-Ca and combine application of humic acid, amino acid-Zn and amino acid-K-Ca. The 
results showed plant growth biostimulants (except free amino acid) significantly increased total and marketable tuber 
yield as compared with control. The treatment of combined significantly increased total and marketable yield in 
comparision to other treatments. Biostimulants significantly decreased unmarketable yield and its components (small 
tubers, cracked tubers and tubers with secondary growth) as compared with control. Application of biostimulants 
significantly increased the tuber protein percentage and concentrations of nitrogen, phosphorus (except amino acid-K, 
amino acid-Ca and amino acid-K-Ca) and potassium tubers (except amino acid-Ca). Amino acid-Ca and the treatment 
of combined significantly increased dry matter content. Application of growth biostimulants (except amino acid-K 
and amino acid-Ca) significantly decreased concentration of tuber nitrate. According to the results, application of 
combined plant growth biostimulants for cultivation of Sante cultivar is recommended. 
 
Keywords: Amino acid, humic acid, nitrate, protein, unmarketable. 
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Table 1. Monthly average of weather parameters during potato growth period. 

May April March February January Weather parameters 

35.30 26.90 21.40 14.30 13.70 Average  temperature (◦C ) 
44.30 35.30 28.90 21.20 19.70 Maximum temperature (◦C) 

25.70 18.40 14.00 7.30 7.60 Minimum temperature (◦C) 

48.20 41.10 35.70 26.10 25.50 Absolute maximum temperature (◦C) 
20.10 10.00 8.00 2.80 1.20 Absolute minimum temperature (◦C) 

0.00 6.80 72.00 10.90 55.80 Precipitation (mm) 
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Table 2. Physical and chemical properties of the soil in the experiment site. 

Cu 
(mg kg-1) 

Mn 
(mg kg-1) 

Fe 
(mg kg-1) 

Zn 
(mg kg-1) 

K 
(mg kg-1) 

P 
(mg kg-1) 

TN 
(g kg-1) 

OC 
(%) 

TNV 
(%) 

pH 
EC 

(dS m−1) 
Soil Texture 

0.8 10.5 6.5 0.5 200 7.8 1.0 0.74 53.5 7.7 2.2 Silty Clay Loam 
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Table 3. Results of variance analysis effect of plant growth biostimulants on yield and quality traits related to potato tubers. 
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1.67 1.08 1.03 6.90 189.81 44.14 44.02 2 Replication 

37.61** 1.85** 50.33** 35.56** 348.10** 42.07** 34.11** 7 Plant growth stimulus 
2.69 0.33 2.99 1.14 42.20 3.86 3.87 14 Error 

20.06 18.63 16.26 13.18 8.37 8.77 8.11  C.V (%) 

ns :** � * �"1  ;�)*)0=#& L��`) �GFN L��`) � ���0=#& ^�	@D� s%< �� ���5  �1  ..\��   
ns, *, **: Non-significantly difference and  significantly difference at 5 and 1% probability level, respectively. 
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Table 4. Means comparison effect of plant growth biostimulants on yield and quality-related traits to potato tubers. 
Crack tuber 

(%) 
Small tuber 

(%) 
Secondary 
growth (gr) 

Mean tuber   
weight (gr) 

Total yield 
(ton.ha-1) 

Treatment 

0.58c 2.96bc 1.75d 81.34bc 26.09b Humic acid 
1.94b 2.63bc 2.44cd 83.04b 26.50b Amino acid-Zn 
2.32b 2.32c 2.03d 77.26bc 24.20bc Amino acid-K 
1.75b 3.20bc 3.21bc 74.23bc 23.25bc Amino acid-Ca 
2.03b 3.51b 3.29b 71.58cd 23.48bc Amino acid-K-Ca 
1.55b 2.79bc 0.78e 98.68a 29.95a Combined 
2.07b 2.44c 3.24bc 71.72bcd 21.90cd Amino acid 
5.23a 4.76a 6.01a 62.32d 18.63d Control 

?�hN��& �G@< *� ��..N��.N -��� 0=#& L��`) .\�� �=� ^�	@D� s%< �� �+*@d& i*D K� 68�.D �1 0���  
In each column means followed by at least a common letter, are not significantly different at 5% probebility level.  
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Figure 1. Mean comparison effect of plant growth biostimulants on marketable yield of potato tubers. 
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Figure 2. Mean comparison effect of plant growth biostimulants on unnmarketable yield percentage of potato tubers. 
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Table 5. Results of variance analysis effect of plant growth biostimulants on concentrations of total nitrogen, 
phosphorus, potassium, nitrate, protein and dry matter of potato tubers. 

Means of  squars 
d.f. Source of 

variation Dry matter Nitrate Protein Potassium Phosphorus Nitrogen 
9.60 23.75 0.037 0.0002 0.0004 0.00087 2 Replication 
5.04* 510.69** 1.30** 0.0337** 0.0012** 0.0306** 7 Plant growth stimulus 
1.52 64.09 0.17 0.0072 0.00016 0.17 14 Error 
6.33 9.16 4.36 4.26 6.06 4.36  C.V (%) 

ns :** � * �"1  ;�)*)0=#& L��`) �GFN L��`) � ���0=#& ^�	@D� s%< �� ���5  �1  ..\��   
ns, *, **: Non-significantly difference and  significantly difference at 5 and 1% probability level, respectively. 
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Table 6. Means comparison effect of plant growth biostimulants on concentrations of total nitrogen, phosphorus, 
potassium and dry matter of potato tubers. 

Dry matter 
(%) 

Potassium 
(%) 

Phosphorus 
(%) 

Nitrogen 
(%) 

Treatment 

19.23bc 2.07a 0.227a 1.53ab Humic acid 
19.06bc 1.99ab 0.220ab 1.50ab Amino acid-Zn 
19.38bc 2.06a 0.193c 1.48ab Amino acid-K 
20.86ab 1.91bc 0.190c 1.43b Amino acid-Ca 
19.70abc 2.04ab 0.200bc 1.54ab Amino acid-K-Ca 
21.65a 2.07a 0.230a 1.57a Combined 
18.01c 2.03ab 0.233a 1.43b Amino acid 
17.84c 1.76c 0.183c 1.25c Control 

?�hN��& �G@< *� �� 0=#& L��`) .\�� �=� ^�	@D� s%< �� �+*@d& i*D K� 68�.D �1 0���..N��.N -���  
In each column means followed by at least a common letter, are not significantly different at 5% probebility level.  
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Figure 3. Mean comparison effect of plant growth biostimulants on protein of potato tubers. 
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Figure 4. Mean comparison effect of plant growth biostimulants on nitrate of potato tubers. 
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