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Evaluation of biochemical parameters and antioxidant activity of basil (Ocimum
basilicum L.) in response to fulvic acid and fertilizer (NPK)
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ABSTRACT

In order to determine the effect of fulvic acid and NPK fertilizer on antioxidant activity, biochemical parameters and
yield of basil, an experiment was conducted as factorial arrangement based on randomized complete block design.
The results showed that the highest of anthocyanin (21.1 mg/g dry weight) with application of 3 per thousand of NPK
fertilizer and the lowest anthocyanin (0.95 mg/g dry weight) were obtained from control treatment. The highest
antioxidant activity (76.6%) was obtained from 5 kg/ ha fulvic acid and its lowest (70.6%) were obtained from
control treatment (no fertilizer fulvic acid and NPK fertilizer). Also the highest anthocyanin (1.74 mg/g dry weight),
chlorophyll b (1.52 mg/g fresh weight) and total chlorophyll (2.99 mg/g fresh weight) were obtained by application of
3 per thousand of NPK fertilizer and 10 kg ha™ fulvic acid. Also result showed that the highest biological yield
(22955 kg.ha*) and plant dry weight (483.8 gm™) were obtained from treatment of 6 per thousand of NPK fertilizer
and 10 kg ha™ fulvic acid and the lowest amounts (14418 kg ha™ and 259.5 gm™) from control treatment (no fertilizer
fulvic acid and NPK fertilizer)
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Table 1. Physical and chemical properties of soil used
in experiment

EC Organic  Total N K

Texture pH P
PP (ds.m?) matter %) (%) (mgkg?) (mg.kg?)

Loam 7.7 23 0.68 0.06 220 40
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Tables 2. Analysis of variance for biochemical characteristics of basil under fulvic acid and NPK

Source of variance df Chlorophyll a Chlorophyll b Total chlorophyll Cartooned
Block 2 0.001™ 0.001™ 0.001™ 0.004™
NPK 2 0.018" 0.0587 0.141" 0.11%
Fulvic acid 2 0.008" 0.019° 0.040" 0.20"
Fulvic acid x NPK 4 0.001 0.034 0.034 0.54
Error 16 0.0004 0.005 0.003 0.05
CV (%) - 1.40 5.10 2.03 4.48

Ao, 0 5 ) Jleil mda )0 1o e Dglad g 0 gire Dgldl Sgu5 oS 5 4y 1k g s NS
ns, **, *: Non-significantly differences at 1 and 5% of probability levels, respectively.
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Tables 3. Analysis of variance for biochemical characteristics of basil under fulvic acid and NPK
Source of variance df Antioxidant percent Phenol Anthocyanin Flavonoid Carbohydrate
Block 2 0.91™ 0.001 0.004" 5.97" 11.01"
NPK 2 0.59™ 0.004” 0.091” 3.83"™ 36.017
Fulvic acid 2 147.737 0.001" 0.030" 1.957 21.69™
Fulvic acid x NPK 4 418" 0.0004"™ 0.040 492" 5.67™
Error 16 3.96 0.0003 0.003 0.000002 6.24
CV (%) - 221 1.30 5.46 11.78 4.56
Aoy B gV Jleisl mda )0l e gl 5l g Dgldl 090 oS 5 4y 1k g s NS

ns, **, *: Non-significantly differences at 1 and 5% of probability levels, respectively.



e by oS ST T Clad g slowtion sl el ol i e 5 3,8 sl vas

Tables 4. Mean comparison effect of NPK on vegetative characteristics of basil

NPK Plant height Plant fresh weight Plant dry weight Biological yield
(per thousand) (cm) (g/m?) (g/m?) (kg/m?)
0 36.55¢ 1618.83c 352.22b 1.61c
3 45.33b 2018.33b 392.61b 2.01b
6 48.44a 2166.83a 450.28a 2.16a

A5l SSls glasals aiz ygesl bl oy O mhaw o (5o gixe Dglas gt o 0 alive B >
Similar letters in each column vas not significant at 5% level based on DMRT.

Ol sty Slae n Sugled vl 1 Sloe anilin O Jyor

Tables 5. Mean comparison effect of fulvic acid on vegetative characteristics of basil

fulvic acid Plant height Plant fresh weight Plant dry weight Biological yield
(kg/h) (cm) (g/m?) (g/m?) (kg/m?)
0 40.11c 1847.17b 350.89b 1.84b
5 44.22a 1878.50b 386.83b 1.87b
10 46.00a 2078.33a 457.39 2.07a

255105 S5l (glarels azz 03] el s o 0 O o [0 (5,15 gime gl gt B 40 alie By >
Similar letters in each column vas not significant at 5% level based on DMRT.
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Tables 6. Mean comparison effect of NPK on biochemical characteristics of basil

NPK Chlorophyll a Chlorophyll b Total Cartooned Antioxidant
(In thousand) (mg/g fresh (mg/g fresh chlorophyll (mg/g fresh percent
weight) weight) (mg/g fresh weight) weight) (%)
0 1.40c 1.30c 2.71b 0.52a 74.49a
3 1.47b 1.44a 291a 0.52a 74.82a
6 1.49a 1.44a 2.94a 0.52a 75.00a

25505 00,8 O s 48 (5 l0 tre (5ol Ciglds oS yie By S JBlas sl slaSilie (g o 50
In each column means with the same letter are not different significantly at 5% probability level.
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Tables 7. Mean comparison effect of NPK on biochemical characteristics of basil

NPK Phenol Anthocyanin Flavonoid Carbohydrate
(In thousand) (mg/g dry weight) (mg/g dry weight) (mg/g dry weight) (mg/g dry weight)
0 39.14b 1.43b 1.94a 5.2b
3 40.40a 1.68a 2.10a 5.6a
6 40.29a 1.71a 2.13a 5.5a

W e )3 B da )3 (gl e Dol (S i B SO JBlos slls sla Sl g o 50
In each column means with the same letter are not different significantly at 5% probability level.
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Tables 8. Mean comparison effect of fulvic acid on biochemical characteristics of basil

Fulvic acid Chlorophyll a Chlorophyll b Total Cartonied Antioxidant
(kg/h) (mg/g fresh (mg/g fresh chlorophyll (mg/qg fresh percent
weight) weight) (mg/qg fresh weight) weight) (%)
0 1.44b 1.34b 2.78b 0.50b 70.60c
5 1.44b 1.45a 2.89% 0.54b 78.69a
10 1.49a 1.40ab 2.89% 0.52a 75.02b

B e ) B s )8 (gl e Dglds (St B S JBlas sl sla Sl g o 50
In each column means with the same letter are not different significantly at 5% probability level.
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Tables 9. Mean comparison effect of fulvic acid on biochemical characteristics of basil

Fulvic acid Phenol Anthocyanin Flavonoid Carbohydrate
(kg/h) (mg/g dry weight) (mg/g dry weight) (mg/g dry weight) (mg/g dry weight)
0 39.63b 1.52b 1.79b 5.2b
5 39.89ab 1.62a 2.15a 5.5a
10 40.31a 1.69a 2.23a 5.5a

5505 00,0 B mhaw 58 (gl g Sglds (S piie B SO JBlas Gl Gl 1Sk s o 50
In each column means with the same letter are not different significantly at 5% probability level.
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Tables 10. Mean comparison interaction effect of fulvic acid and NPK on biochemical characteristics of basil

NPK Fulvic acid Chlorophylla

Chlorophyll b

Total chlorophyll Cartoonoid Anthocyanin

(mg/g fresh weight)  (mg/g fresh weight)  (mg/g dry weight)

(in thousand) (kg/h)
0

0 1.36d

0 5 1.40d 1.34c

0 10 1.45bc 1.37bc
3 0 1.47bc 1.31cd
3 5 1.44c 1.50a

3 10 1.49b 1.52a

6 0 1.47bc 1.51a

6 5 1.47bc 1.49ab
6 10 1.53a 1.33c

(mg/g fresh weight)  (mg/g fresh weight)
1.19d

2.56d 0.48d 1.12¢
2.74¢ 0.48d 1.53b
2.83bc 0.52bcd 1.66ab
2.78bc 0.49d 1.69ab
2.99a 0.55abc 1.68ab
2.99a 0.56ab 1.74a
2.97a 0.50cd 1.66ab
2.97a 0.52bcd 1.66ab
2.86b 0.57a 1.74a

B e )0 B s )8 (gl g Dgldl (St B S JBlas glls sl Sl g o 50
In each column means with the same letter are not different significantly at 5% probability level.
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Tables 11. Mean comparison interaction effect of NPK and fulvic acid on vegetative characteristics of basil

NPK Fulvic acid Plant height Plant fresh weight Plant dry weight Biological yield
(in thousand) (kg/h) (cm) (o/m?) (o/m?) (kg/m?)
0 0 31.33e 1441.8¢c 259.50c 1.44c
0 5 38.00d 1655.7bc 321.33bc 1.65bc
0 10 40.33c 1759.00b 475.83a 1.75b
3 0 44.33b 2103.2a 394.50ab 2.10a
3 5 45.00b 1771.3b 355.33hc 1.77
3 10 46.66b 2180.5a 428.00ab 2.18a
6 0 44.66b 2089.5a 398.67ab 2.08a
6 5 49.66a 2115.5a 468.33a 2.11a
6 10 51.00a 2295.5a 483.83a 2.29a

A5l e )3 B e )3 (gl g Dglas (S i B SO Bl (slls la Sl i o 0

In each column means with the same letter are not different significantly at 5% probability level.
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