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Relationship between CaM and Growth o Codeoptile and Root in Wheat under

Drought Sress
GUAN Jurr Feng, ZHENG Qui-Zhen, LI Quang-Min

(Indtitute o Genetics and Physidogy , Hebei Academy of Agricultural and Forestry Sciences, Shijiazhuang 050051, Hebei, China)

Abgtract The growth of coleoptile and root inwheat ( Triticum aestivumL. cv. 4185) was suppressed under drought sress
induced by PEG6000(20 %) . The CaM level of coleoptile and root decreased rapidy a firgd stage of gress, and then ac
cumu ated withfurther gress TFP and CPZ, two CaM antagonigs, could inhibit gronth of coleoptile and root a higher corr
centration( = 50 U nol/L) , and enhance the activity of peroxidase (POD) . These results suggesed that the growth of
ooleoptile and root was irfluenced by internal CaM and closgly related to FOD inwheat. Thus ,it wasfavorable for maintain
the norma CaM metaboliam to growth of wheat under drought gress

Key words Drought gress;Wheat ; Goleoptile ; Root ; CaM

[11]

(+2] : (PEG) CaMl ,
B Cavl TFP( ) CPz
=, (FOD) ( ) :
[6] CaM
’ 1
7] , ca* 1.1
, Cav ; ( Triticum aestivum L. ) 4185
ABA
[7 10] Cd\/l ’ 1 2
cat-cam , , 2
: ca*-Cav , , 25 24 h
* : (00547001D-1)
(19%66-), , , Emil : jurfeng-guan @263. net
Received ( ) :2003-05-19, Accepted ( ) 1 2003-12-21.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



10 : Cavi 1043
( 0.5 cm , (1990) (2] 470 nm
0.2 cm ) POD
1.3 1.6 CaM
1.3.1 20% PEG6000 24 h [13] , 0.5g , L5nL
, 20 % PEG6000 ' (50 mmol/L Tris 2 mnol/L EGTA 0. 15 nol/L
: 06122436 48h , Nad 20 mmol/L NaHSO; 0.5 mmol/L PMSF, pH
: , Cam 3 80, ,12 000 r/ min 30 min,
: 30 , 90 3mn,
1.3.2 Cav (CPz TFP) 24 h 112 000 r/ min 30 min,
, 20% PEG6000 CPZ Cavl ,
(0 25 50 100 200u nol/L) TFP(0 10 25 50 100 Cavl G250 |
2004 ol /L) : 48 h : (BSA) , 595 nm
) ROD 3, Cavi Cavi
30
1.4
30 2
) 2.1
1.5 POD , 24 h 36 h ,
0.2g ., FOD ,
(BSpH 7.0)1 n_, . ( D
10 000 r/ mn 10 min,
Coleoptile 0.07 r Root
7 [ —o— e oo | “a wpec
z 00s | g 0o0s |
g 0.04 | § 004 -
B 003 | P o0 |
E 002 | ; 0.02
E 0.01 £ 001 |
0 - 0 L
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Treatment time (h) Treatment time (h)
1
Fig.1 Hfectsd drought sress on growth of coleoptile and root in wheat
2.2 CaM 12 h , ;
, ,CaMl Cav , , 24 h
6h , 12h , , , 48 h
: 6h 12h Cav 512 ( 2
, 46.1% 54.9%, , ,
, 48h 4.052 ( 2 Cam )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

All rights reserved.



1044 30
Coleoptile Root
_ £
£ £
£ )
2 %
= Q
- z
E 00 i i i L N s s ) Q 0.0 n N N X ’ N N '
0 6 12 18 24 30 36 42 48 6 12 18 24 30 36 42 48
Treatment time (h) Treatment time (h)
2 CaM
Fig.2 Hfectsd drought dress on CaM content of caeoptile and root in wheat
2.3 TFP L) TFP (
POD 3A B)
Cavl TFP
, Cavi TFP , ROD ,
, (=50 nol/L) TFP
: : (250 ROD ( 3CpD)
M mol/L) TFP (10p mol/L) TFP FOD ,25
: TFP : Mmol/L  TFP ( 3CD)
: (10 25 nol/
. A B
600 - 1 1
- Coleoptile 0 —PEG _ 500 Root 0O -PEG
5 (=1
g 50.0 ?b 0.0 A +PEG
2 400 &
< £ 300 .
Z 300 2 7
'% o 1500 %
2 200 g TP
% < 100 H W
£ 100 g 2
' 0 10 25 50 100 200 . 0 10 25 50 100 200
TFP concentration (Lmol/L) TFP concentration (Lmol/L)
~ 250.0 D
E Coleoptile C
£ 2000f DO-PEG ‘ 5 Root
_E +PEG T § g 200007
Iomeor N N 2 15000 L
N K ; \
2 i N N » \
Zz 1000 § N < 10000 §
>
2 N = \
g 500 N % % £ 5000 § :
g - N S A NN N & Y
= IININ.ANMNININ 2 N
' 0 10 25 50 100 200 S 10 25 50 100 200
TFP concentration (iLmol/L) TFP concentration (LLmol/L)
3 TFP POD

Fig. 3

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

Efects o TFP on growth and POD activity of coeoptile and root in wheat under drought stress



10 Cavi 1045
, TFP (=50 M nol/L) ( 4A,B) ,100 200
M nol/L) , Mprol/L  CPZ FOD
FOD : ( 4CD)
' , CPz ( 50 mol/L)
FOD T - 0. 8646 ; FOD
- 0.9718, TFP
FOD ) ,
,CaM FOD FOD ,r
2.4 CPz -0.9550 - 0.9444,
POD CPz
CPz CaMm FOD , cam
, 500 nol/L ,CPZ FOD
: (25
O —PEG A 0O -PEG B
R 500 - +PEG Coleoptile R 50.0 +PEG Root
'§) 40.0 | é’ 40.0
& &
E 300¢f E 300Ft
7?—,” 200 § % 200 t+
= % g
< \ <
g 100 N g 100}
& \ 2
00 S - 0.0 LN, : . .
0 25 50 100 200 0 25 50 100 200
CPZ concentration (Lmol/L) CPZ concentration (umol/L)
c 10000 | E‘P EG Root
N +PEG S
) ~ 800.0 §
~ 2000 O -PEG Coleoptile & §
E £E s000 N
2 E 1500 . Z z ' N
zz ) S E 4000 N
3 E 1000 § 2 e : §
8= 500 N T < 2000 §
g < § 3 \
4 o0 N 00 N
0 25 50 100 200 0 25 50 100 200
CPZ concentration (iumol/L) CPZ concentration (umol/L)
4 CPz POD
Fig.4  Hfectsd CPZ on growth and POD activity of coeoptile and root in wheat under drought sress
(4] ,FOD
3 (6]
[15]
[2] FOD ( 3
(1 4) , FOD
, ABA
IAA , CPZ TFP CaM ,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1046

30

(

CaM )
TFP CPZ,
FOD ,
ROD )

500 mol/ L)

Cav

References

(1

Li L-C( ), Wang X-C( ) . The reationship between
plant cdl dongation and wall properties under water ddicits Pant
Physid ogy Communication( ), 1998,34(3) :161 -
167
Skura N, Taneka S, Kuraishi S Changes in wal polysaccharides of
squash ( Cucurbita maxima Duch. ) hypoootyls under weter stress conr
dtion Il. Gonpodtion o pectic and hemicduodc polysassharides
Rant Cdl Physid , 1987, 28:1 059 - 1 070
WangW( ), 2uQ( ), Yangd( ), ZouX( ).
The dynamic characterigics of coleoptile groath under weter dress in
dfferent drought-redstant wheats Plant Physidogy Communication (
), 1999, 35(5) :359 - 362

[4]

(5]

(6l

(71

(8l

(9l

[10]

[11]

[12]

[13]

[14]

[15]

Weskabayash K, Hoon T, Kamisska S Osotic dressinduced
gowth suppresson of dark-grovn wheat ( Triticum aetivumL. ) coleop-
tiles Pant Cal Physid , 1997, 38:297 - 303
Wang W( ), Zou Q( ). Suded on coleoptile length as criter
rion of goprasng drought regdance in wheet. Acta Agronomica Sinica
( ) . 1997, 23(4) :459 - 467
Qi ZM( ), Shen ZY( ) » Zhang ZL ( ), Yan
FQ( ). The dfect o cytokinins on wheat coleoptile growth un
der water dress Adta Phytophysidogica Sinica ( ),
1984 ,10(4) :353 - 361
Quan FF( ), Li GM ( ). The rdationship between
C&" and drought-ressance in plants  Chinese Bulletin d Batany (

) , 2001, 18(4) :473 - 478

Abdd B R Cddum channds and membrane d<rders induced by
drought dress in Vida faba plants supplemented with cdcum  Acta
Physid Plant, 1998, 20(2) :149 - 153
Pegencz A, Brde L. Cdciunrdependert protein kinase in maeize and
orghum induced by polyethylene dyool. Physd Pant, 1996, 97:
360 - 364

Shinozaki K, Yameguch-Shinozki K Gene expresson and dgnd

transduction in water-dress regponse. Fant Physid , 1997, 115:

327- 334

Zong H( ), Li MQ( ).

plant acclimetion to abiotic gress Fant Physidogy Communication

( ) , 2001, 37(4) :330- 335

Zhang Z-L ( ). Bxeiment Qidefor Rant Pysiology(

). Bdjing: Advanced Education Press, 1990. 2- 3

Role of cacium mesenger in

(in Chinee)

Shanghal Inditute of Rant Phydology , Chinese Acadenmy of Scences
( ) & Shanghai Sciety for Rant
Physiology ( ) . Methods d Modern Rant
Physiology( ). Bdjing: Sdience Press,
1999(in Chinese)

WangW( ), Li DQ( )+ Yang X-H( ), uQ
( ), Zhou X( ) ,YangJ( ). Hfectsd water gresson
level changes of IAA and ABA in root and shoot of different drought
resgance wheat. Adta Agronomica Sinica ( ), 2000,
26(6) :737 - 742

Zhou R G( ), Han Y¥-S( ), YanL-F( ). The
relaionship of plant height and peroxidase Acta Agronomica Sinica
( ) , 1983, 9(4) :267 - 273

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



