
Ocimum tenuiflorum

3

3

3

3

2
 concentration (C

a
) play important roles in plant  

photosynthesis. The objectives of this research were to determine the light and CO
2
 requirements for 

maximal photosynthesis and to investigate the effect of elevated C
a
 on photosynthesis process in holy 

basil (Ocimum tenuiflorum 
-2 s-1 and C

a 2
 mol-1.  

The result indicated that the maximum gross photosynthetic rate (A
max

) of holy basil was 35.0  

2 
m-2 s-1 at ambient C

a 2
 mol-1). The light saturation point (I

s
) where the net  

-2 s-1 and the light compensation 
point (I

c
-2 s-1. Increasing C

a
 induced stomatal closure in holy basil, the stomatal 

conductance (g
s
) decreased markedly with elevating the level of C

a
. The A

max
 and Is increased with in-

creasing C
a
, whereas the quantum efficiency ( ) and dark respiration rate (R

d
) decreased. The optimal 

level of C
a 2

 mol-1.

 Holy basil, photosynthesis, light response curve, elevated CO
2
 concentration
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a

et al
et al et al., 2014) 

 et al
a

2
 mol-1

et al., 2012; Dong et al. 2018) 

s
), c. transpiration rate (E) and 

2

2
 concentrations (C

a
). Net 

photosynthetic rate at PPF 2500 mol m-2 s-1(A
2500

), maximum stomatal conductance (g
s max

), and maximum transpiration 
rate (E

max
).

Parameters
C

a 2
 mol-1

p-value
400 600 800 1000 1200 1600

A
2500 2

  m-2 s-1 29.5 
± 1.8b

37.5 
± 3.1ab

45.7 
± 3.6a

47.3 
± 5.9a

45.7 
± 5.4a

38.2 
± 3.1ab

**

g
s max

, mmolH
2
O m-2 s-1 782.8 

± 99.8a
462.3 

± 15.6b
378.8 

± 21.5b
358.9 

± 50.3b
305.4 

± 73.4b
231.5 

± 82.6b
**

E
max

, mmolH
2
O m-2 s-1 10.3 

± 1.7a
6.6 

± 0.4b
6.3 

± 0.5b
5.5 

± 1.1b
5.0 

± 0.7b
3.7 

± 1.0b
**

New Multiple Range test, p < 0.05). **, statistically significant difference at p < 0.05; 

8 (1) : 95-105 (2025)
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(Ocimum basilicum
max

 

2
 m-2 s-1

s
-2 s-1

c
-2 s-1  (Park et al., 2016)

a 2
 

2
 mol-1

2 

mol-1
max

 

a
 

a 2
 mol-1 

a

a

2
 (Sharkey et al., 2007; Pan 

et al., 2020)

a

a
 

c
 

a
 

d

s

a

d s

2 

et al et 
al

(Song et al., 2022)

2
 concentrations 

(C
a
). Maximum gross photosynthetic rate (A

max
), quantum efficiency ( ), curvature factor ( ), dark respiration rate (R

d
), 

light saturation point (I
s
), and light compensation point (I

c
).

Parameters
C

a 2
 mol-1

p-value
400 600 800 1000 1200 1600

A
max 2

  m-2 s-1 35.0 
± 2.2b

44.5 
± 3.2ab

55.2 
± 3.8a

57.1 
± 7.0a

52.5 
± 3.1a

47.6 
± 5.1ab

**

, molCO
2
 mol-1 PPF 0.056 

± 0.001ab
0.061 

± 0.003a
0.060 

± 0.005a
0.052 

± 0.005ab
0.044 

± 0.006bc
0.037 

± 0.003c
**

0.82 
± 0.08

0.80 
± 0.06

0.78 
± 0.06

0.81 
± 0.02

0.84 
± 0.09

0.80 
± 0.07

ns

R
d 2

  m-2 s-1 3.51 
± 0.51ab

3.42 
± 0.51ab

3.58 
± 0.42a

3.22 
± 0.22abc

2.30 
± 0.27bc

2.08 
± 0.14c

**

I
s

-2 s-1 918.1 
± 126.2c

1052.5 
± 55.9bc

1254.6 
± 78.6abc

1348.5 
± 117.9ab

1382.1 
± 91.2ab

1450.1 
± 165.7a

**

I
c

-2 s-1 64.6 
± 9.5

57.3 
± 7.0

60.4 
± 2.6

62.8 
± 2.0

53.6 
± 2.4

57.7 
± 8.1

ns

 
New Multiple Range test, p < 0.05). **, statistically significant difference at p < 0.05; ns = non-significant difference at 
p < 0.05.
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