
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 

Effects of Pi application on the sugar-phosphate and adenylate content in rice leaves. (a) 

shows the scheme of sugar-phosphate metabolism in the chloroplasts and cytosol. The 

sugar-phosphate content described as red-characters indicate those quantified in this study. 

(b) shows the sugar-phosphate content in rice leaf blade. White, blue, dark blue, purple, pink, 

and red bars indicate low (0.06 mM), control (0.6 mM), 1.2 mM, 1.8 mM, 2.4 mM, and 3.0 

mM treatment conditions, respectively. (c) and (d) show adenylate content and ATP/ADP ratio 

in rice leaf blade. These results are expressed as mean ± SD (n = 3-9). Different alphabets 

indicate significant differences among different Pi application conditions (Tukey-Kramer’s 

HSD test, p < 0.05). 

 

 

 

 

 

 

R
u

B
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

0

1

2

3
-P

G
A

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

0.0

0.5

1.0

1.5

2.0

G
A

3
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

0.0

0.1

0.2

D
H

A
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

0.0

0.2

0.4

0.6

0.8

F
-6

-P
 [

µ
m

o
l 
g

(F
.W

.)
-1

]

0.0

0.5

1.0

E
4
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

S
7
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

R
5
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

R
u

5
P

 [
µ

m
o

l 
g

(F
.W

.)
-1

]

6
-P

G
 [

µ
m

o
l 

g
(F

.W
.)

-1
]

0.00

0.01

0.02

0.03

0.04

0.05

G
-3

-P
 [

µ
m

o
l 

g
(F

.W
.)

-1
]

0.0

0.1

0.2

G
-1

-P
 [

µ
m

o
l 
g

(F
.W

.)
-1

]

0.0

0.1

0.2

0.3

0.4

G
-6

-P
 [

µ
m

o
l 
g

(F
.W

.)
-1

]

0

1

2

3

P
E

P
 [

µ
m

o
l 
g

(F
.W

.)
-1

]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

-0.01

0.00

0.01

0.02

0.030

0

0

0

-0 0.00

0.02

0.040

0

0

0

0

0

0

0

00.00

0.05

0.100

0

0

(L
o

w
) 

0
.0

6

(C
o

n
tr

o
l)

 0
.6

1
.2

1
.8

2
.4

3
.0

(L
o

w
) 

0
.0

6

(C
o

n
tr

o
l)

 0
.6

1
.2

1
.8

2
.4

3
.0

(L
o

w
) 

0
.0

6

(C
o

n
tr

o
l)

 0
.6

1
.2

1
.8

2
.4

3
.0

(L
o

w
) 

0
.0

6

(C
o

n
tr

o
l)

 0
.6

1
.2

1
.8

2
.4

3
.0

Pi concentration 

(mM)
Pi concentration 

(mM)

Pi concentration 

(mM)
Pi concentration 

(mM)

(b)

c

b

a

ab

ab ab
ANOVA p <0.05

b

b

a

a
a a

b

b

a

a

a

a

c

bc

aba

a

a

a
a

ab
abab

b

a

ab
ab

b

b

b b

b
ab

abab

a a

b

b b
bb

aa

ab

bc

c
c

a
a

ab

bc

c
c b

ab

a
a

a

a

R5P Ru5P RuBP 3-PGA

1,3-BPG

GA3P

DHAP

F-1,6-PF6PE4P

S-1,7-P

S7P

Xu5P

G-3-P

Glycero lipid

DHAP GA3P

F-1,6-P

F6P

G6P

Sucrose

G1P

1,3-BPG

3-PGA

2-PGA

PEP

Respiration

Glycerol

G-3-P

Pi

Chloroplast Cytosol

6-PG

G1P

G6P

Starch

6-PG

Nucleic acid 

synthesisRu5P R5P

(a)

0.0

0.1

0.2

0.3

µ
m

o
l 

g
(F

.W
.)

-1 = ATP

= ADP

= AMP

0

1

2

3

A
T

P
/A

D
P

 (
ra

ti
o

)

0.06
(Low) 

0.6
(Control) 

1.2 1.8 2.4 3.0

Pi application (mM)

0.06
(Low) 

0.6
(Control) 

1.2 1.8 2.4 3.0

Pi application (mM)

a

abc

ab

d

bc

cd

b

aab
a

a
a

b

a

b b b b c

bc

ab
a

a
a

(c) (d)


