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Effects of Water Stress on Soluble Sugars and

Free Proline Content in Leaves of Rice

CHEN Xiao yuan, LING Mu sheng, GAO Zhi hong
( Yingdong College of Bioengineering, Shaoguan University, Shaoguan 512005 China)

Abstract: A solution cultivation experiment, with /without PEG, was conducted to evaluate the
effects of water stress on soluble sugars and free proline content in leal of rice variety Jinyou 402
cultivated in simulating water stress condition. The results were as follows: the content of soluble
sugars, free proline and total free amino acid in leaf of rice under 5 days water stress induced by
50 g/L PEG all increased; the content of soluble sugars and total free amino acid of leaves treated
with PEG for 1 day reached their maximum and arrived at 1. 6 times and 1. 98 times compared
with the control; the free proline content in leaves treated with PEG for 3 days reached its maxt
mum and was 1.6 times as much as that of control and the duration of keeping the peak value of
free proline was 2 days longer than that of soluble sugars; the accumulation of soluble sugars, free
proline and total free amino acid mounted up rapidly during prophase of water stress and arrived
the peak values, then dropped rapidly at first and slowly declined to near the levels of the control
after 2 days of water stress relief. The ratio of free proline content to total free amino acid content
in the leaves was 4% or so, there was no significant difference between treatments and the con
trol.

Key words: Rice; Polyethylene glycol (PEG); Water stress; Soluble sugar; Free proline

:2006 —07 — 14
(33133)
(1968 -), , , s

26,1



R AR A

(Proline)

b

e, 20
Macpheron

[3.4]

L3

[11,12]

50 Kemple

[6~10]

(Polyethylene glycol, PEG)

b

PEG

1

1.1 X3 A4

1.2 R Jik

0.1%
20min,
32C
800 - GS)

24h,

2mmol /L
46001 x,
65 % ~75%.
(pH4.9 ~5.1).
2 ,
PEG) PEG (

6000,

, PEG -

2
5d,

30°C,

— 50kPa.

402,

HgCl
24h,
(LRH -

b

PVC ’

15h,
27°C,

d 1

PEG ( +

-PEG). +PEG
50g /L PEG -

- PEG

6000. :

2d.

, 2,
) . 1 ,
2 ,
1 ., 5d,
2d.
1.3 MR F*
1.3.1
0. 5¢g, , 20m1
, ) 30min,
100ml, o 0.5
ml  20ml , 1. Sml,
0.5ml,  H2S04( 1. 84)5ml, ’
s Imin,
, 630nm (0D)
0~ 100%*g /ml
1.3.2
. 0.5¢g . (2~3ml)
3% ,
Sml. ) 10min,
3000r /min 10min, 2ml
,  2ml , 2ml ,
60min, 4m1 ) ,
( ) » 3000t /min
Smin, 520nm 0D
1 ~6Hg/ml
1.3.3
. 0. 5g ) S5ml
0% 100m1,
) . 1ml , 20ml
) Iml
3ml, 0. Iml, )
, 15min,
, 60% 20m 1,
lem 570nm
1~5tg/ml
1.4 Sttt
4 )
10 . Microsoft excel
’ t
2
2.1 KoM 3t KAGeT R TR AR A= 0 3R

1 ,50g /L PEG - 6000

(P<<0. 05,

1), + PEG



2006 F5 12 #7

-PEG
. PEG 1d,
, 1534g /g, (-PEG
) 67%., 1.6
,+PEG .
, PEG 4d
5d (1100g/g);
. + PEG .
(P<<0.05). .+ PEG
y=
-0.536x"+8.6631x’ —46.065x+ 82. 311x+97. 549
(R°=0.8442) ; —PEG
(y=0. 4045x+92. 889),
93 ~98 g /g.
175
150
2125
;;100
275
—o— +PEG
ol L
0 1 2 3 4 5 6 7 8
K aEE @)
1
1 +PEG -PEG
(rele)
(d) -PEG +PEG

93.5195+0. 7603 a
93.4088+0.7672 a
92.5594+3. 4709 a
94.9598+0. 5558 a
94.3320+0. 9376 a
94.5538=+9. 6388 a
93.7041+0.3512 a
97.3972+7.3919 a

5%
2.2 ARG SEAR AT R I AR 48 W
2 2 50g /L PEG - 6000

94.5167+0. 1875 a
153.0138+16.9012 b
126.461142. 6765 b
121.0323+£8.32% b
110. 433541. 0808 b
110.101142.0014 b
102. 6413+0. 3853 b
103.1952+1.8753 b

~N N R W N = O

(P<<0.05). PEG 1d,
. 17.57230g/g
28.01971g /g, 59 %, 1.5
3d, ,

28,1

, 65 %, 1.6
PEG 4 ,
, . PEG 4 3
. 23%, PEG
4 . ,
PEG 5 4 3%. PEG
. PEG 1
4%, PEG 2 1
0. 3%. . + PEG
( 2)
+PEG

y=0. 3103x" ~ 3.9081x + 12. 529x+ 18. 096
(R’=0.9217)

35
30 L
Do |
o
=5
w2
gw'-
gw L o -PEG
g 5 | —e—+PEG
0 L . A F "3 ) - A —
0 1 2 3 4 5 6 7
7K A3 e B E] (a)
2
2 +PEG -PEG
(trg/g)
(d) -PEG +PEG

17. 6808 £0. 3097 a
18. 8376+0. 1059 a
18.946+0. 2235 a

17.5723+0. 0980 a
28.0197=+0. 2391 b
29. 6826=+0. 0823 b
18. 150740. 2862 a

0

1

2

3 29.9356+0. 3920 b
4 18.439940. 1451 a

5

6

7

23.1033%1.8387 b
19.018340. 1215 a 22.2357=+0. 0510 b
18.2953+0. 1882 a

18.2230+0. 0274 a

21.2596=+0. 1098 b
19.9221+0. 0823 b

2.3 Ky W 3ARAGT A b & RS B R
3 ,50g/L PEG - 6000

. PEG 1d,
, 376. 5397
Pglg 828. 5301+¢g /g, 120 %,
9874 :



R AR A

1d ;
15%.
+PEG
5% (3.

0 1 2 3 4

5 6 7 8

K43 g B ia) (d)
3
3 +PEG -PEG
(Hg/g)
(d) -PEG +PEG
0 373.2723+67.6141 a  376.5397+217. 0767 a
1 417.9268+138.7867 a  828.5301+153.0213 b
2 385.2528+42.7036 a  643.3774+96.0831 b
3 397.2333+185.0490 a  591.0990+74.7313 b
4 414. 6594+96.0831 a  527.9293+99.6418 b
5 403.7681+14.2345 a  532.2858+74.7313 b
6 408. 1246+10. 6759 a  433. 1747+46.2622 b
7 370.0049+24.9104 a  425.5507+46.2622 b
1. 2 3 )
. 3
) 2d
PEG 1d, PEG
3d. , .
4%
. ( 4).
4
(%)
(d) -PEG +PEG
0 4.7367 4.6668
1 4.5074 3.3819
2 4.9178 4.6136
3 4.5693 5.0644
4 4. 4470 4.3762
5 4.7102 4.1774
6 4.4828 4.9079
7 4.9251 4.6815

[13 ,
. [ 14
, o [q b
[9]
. , PEG -6000
, 80% .
,50g/L PEG - 6000 )
, 1d 1.6 .
) [ 15
[gl o b
) 4 5
. ( -50
kPa  PEG - 6000 4~54d)
19] o ’ b
2
(After effect). ,
[13] ’
) PEG - 6000
3d ) PEG - 6000 1d
( PEG - 6000 3d),

K



2006 F5 12 #7

s 1992 18(1): 37-44.
. , [71  Yoshiba Y, Kiyosye T, Nakashima K, et al. Regula
i tion of levels of proline as an osmolyte in plants under
Mattion'? ) water stresq J| . Plant Cell Physiol 1997 38. 1095 -
1102.
’ . ’ [ 8] .
Mattion ° (1. , 2001 23(4):353
s PEG 1d, ~359.
452t4¢g /g, [9] , , )
12tg /g, , (. ( ),
R 2001, 40(5): 558 - 561.
4% ( 4. , [100 Vamerali T, Saccomani M, Bona$, efal. A compar
, ison of root characteristics in relation to nutrient and
[16] water stress in two maize hybrids[ J] . Plant Soil
’ 2003, 255: 157 - 167.
[1]] Hare PD, Cress WA. Metabolic implication of stress
[ i ) —induced praline accumulation in plants| J] . Plant
(7. . 2005, 31 Grow th Regul 1998, 21: 79 - 102.
(1): 103 - 106. [ 12] Trotel - Aziz P, Niogret MF, Larher F. Proline levelis
[ ) , . partly under the control of abscisic acid in canola leaf
(7. , 2002, 30( 3): 35 - 37. discs during recovery from hyper osmotic stress[ J] .
[3 , ) ) Physiol Plant, 2000, 110: 376 — 383.
(7. ) [ 13 Wang X; Hou P. Plant adaptation on physiology under
2004, 30(1): 99 — 104, drought stres{ J] . Arid Zone Research, 2001, 18(2).
[4 , . Robert D G. 42 -46.
(. ( [14 Zhang XZ. Physiological Research Method M]. Bet
), 2004, 28(5); 1-5. jing: Agricultural Publishing Press 1992.91 - 95.
[ , : . NaCl [13] S :
(. i [J. » 1999, 16(2): 1 - 10.
2004 41(2); 157162, (14 : : :
[ . ) [n. , 2004, 40
(. , (3): 361 -364.
( 25 )
[7 Alexho
(- ., 1988(4): 36-38.
[ 1] , . [ M]. [ 8 ’ ’ . (]
, 1994. . 1997 5(3):32-37.
[2 s . WTO [9 . [J]. ,
(. » 2002, 23(5): 46 - 47. 1991(3): 15 - 16.
[ 3] [ M] . : ) [ 10] [ M]. : ,
1999. 1992.
14 : (1. [ 1]
,1998(5):6 - 11. [ M]. ,2001.
[ 5 s . [ 12] .
[J. . 1994, 2(3). 752 -771. [n. , 1998, 6(1): 14 - 16.
[ 6 ; . L] [ 13] , L] ,

,1995(3):1-5.

2000 8(1):8- 10.



