BREFEIY
201047 A

FEHRERILHFR
Agricultural Research in the Arid Areas

Vol .28 No.4
Jul. 2010

CaM 517 W7 5% PEG BiE FTEMPERAEK

0 ABA.Z Bz 3h

SENH R

KERLAERL,E X

(1A EEBERFER, Bl K 734000; 2. FILRABI B K¥H L %8, BB S 712100)

W OEUREUAANBEAEHEAARS, RRAEARRKE,FRT CaM FH H W7(N - (6 - aminohexyl)
— 5 — chloro — 1 - naphthalene sulfonamide ) F & E 2 X 7 — # (PEG-6000) ¥ ) F EME TR H Y EREL KR AWK
ABABEASRAENYH., LREXW,F 200 mol/L W7 A E 4 h KERATFTERHULE,EHREZAE
ABARS B RRKFAL W HAENPECHEAETHE WREHNFTEAA BB EFINER LS S B4
KEF.RACS -CaMRERE R LR U WIBRN L BS 5 AV TERLATARNAMIE AT RELHEMR
HERBRER. EASMALE, E4 802" 4% PEC R T UR R E S o T M (Spd) f M Bk (Spm) , & W7 1 %

WMAT AR KRAHBRENHZH,

X CaM HEHAA WILPEG i ; BH  MER S B
X EHS: 1000-7601(2010)04-0064-05

FEPES: S641.2 N REARIREG: A

C*ERNEYENBERN, 25RVHEY AR
XF i M S S R St A, AT B4R N AE Y 41
1Bk 40 o S5 80 40 P A B A IRORE B 3 AR i
EETREFESHAT —RF 8 EBEMR R,
Ca®* {2 A E A58 £ (Calmodulin, CaM)Z 515 %
Ca®* P M A B AL R B, CaM #HLH W7(N -
(6 —~ aminohexyl) -5 - chloro — 1 - naphthalene sulfon-
amideJA] F 8 Ca’* - CaM fEE R E N RER L BT,
5 CPZ(RN%E) TFP(ZH A %) FHE CaM 4T
IR He, W7 AR5 W 400 M B 0 45 4 R i 3 e S LA
W7 A PHES Ca®* - CaM {5 RATIREM KI5, BB Al
BRIGEEY C* - CaM FHEMNEETFE.

BEANBEEADERETLSBPHEFATIE
A7), £ (Polyamines, PAs) £ 7E £ YN E &
hEEM—REEAY BN RS AR, KT
RSP PR PAs X FE 2B M (Put) . I B (Spd)
KB (Spm) , B2 ERYNERKRE BEER
Fe i B Wi BB, T LR M HF MY EROEN R
“BA5 "5 50 Y 5 a5 B8 R N, T
EmyEMAEYRERNGES ., SRE5HEY
PRI E R B X REY], LAY BB 5
Jor38 0K 43 B 38 (BRI (AR bS8 MR IR D8 B, T
FHYGABRRKREHEZRY, MHERER
(Abscisic acid, ABA)REYAANEENHEEFSY
B, S8R EMEME, FE EEMEZR,
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FEMARYHEWEKEENEERT. &
FREBREZEYZ—, B, MRAA L CaM
Forl W7 55 K i 5 P 0 % Al 5 FR IR R 9 R ABA
SRR HEEMMBFRIRE . & T SR FE
BB A, RS R B AR
Wik AR Z — B (PEG, 4+ F 86 000) 8138 F 2 M
LR CaM #5HM W7 FiALHE , AT R SR
Flgg 2 &G AR ZE T B AT CaM A1
ABA ZHF REAMDELUER, FiT Ca2* - CaM
EHEAGERYT RME S ER, hit— %%
BRSO T SO R R
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1.1 #ik#s

KB TF 2008 £ 8~12 HEFILRAKBEKRE
BHEAMRT. RAEFBAKIERL, LA PEG - 6000
RBERNERT A, X5 51 B BT 5 % R
Mok ABfTMAERBEEERN 6 M RA AL
L23:0] %ﬁ'ﬁ(Lycopersicon esculentum Miller) 17T E N &
ol [ ot SR O O, A SR R B 802" WO R b
BiR, G 28 MR EHES.
1.2 K@aE

FF255CEKHEE 15 min(MEEFANR
ERE BEAREHE)E B BEF EREF—K
MEHMTRBERILNEREPEY EhEd

EERN:RERO8—), K, HABERAN BEE B FEATBHRESDEEEH R, E-mail: 2a2cm197828 @ 163 . como
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KEME CaM FEHLHM W7 Xt PEC A FHEMSH B ALK ABA . SR HEFAHEW 65

BHEEN 25~30C, HEH 15~ 18T, B
9130 pmol/(m’+s) , BRXEB 12 h, FTHRFFHR
1/2 i Hoagland B i, 5 4 H A B A k1%
F—BHHHEEDKE/E S, A ERBH pH
H6.5£0.1,BFBKE(EC)H 2.2 ~2.5 ms/cm,
FLES R B BOE M 4 (40 min/h) ,HR 5 d E—
KERBGHERB AT~ O SFTHE R BUE
FTIAERUOFT4MEE: (1) EREFRBRIEY
ME(CK);(2) EEHBERBEBIE + 200 pmol/L W7
(Sigma AF =), W7 BAE (W), 9EHRER
HF 200 pmol/L W7 BB HATLE, REBR
BIEE# BB F; (3) 10% PEG - 6000 4 11!
(PEG); (4) 10% PEG ~ 6000 + 200 pmol/L W7 4b
(PEG+ W7), 4% T PEG Wi 8 24 h B#TF 200
pmol/L W7 M P TR B LR EH £ 3
#RM 10%PEG - 6000 (ZHATH)MEFRBE P, LB
J&,4r51F 0.1.3.5.7 d 2 R FRA [ 25 A BURE I 2
MIE ABA RIZERSE LBERENEREATH
=N A ARk, IS KPR T REL A
BEERE CHFF-2CTF&H,
1.3 MERMARF %
WESEHEENNESBAREE2 5K
VB0HE 5 1  3F WE I BBY , VE AT i 2R BT A A9 Put,Spd
5 Spm W B F % E Sigma 22 7o i H A Shimadzu
LC- IOAT Bl BB M iz, B R E

C18 H: (150 mm x 4.6 mm) , % F 66 ik ko, Wi sh M
FREEAAK, W E 0.5 ~0.7 ml/min,37°C R & B &
R, R BEETE] 35 20 ~ 25 min, B{# 30°C R B 30 ~
40 min, X R SR, Shimadzu SPD ~ 10A 1 2§,
K 254 nm,#EHE 10 pL,

PR ABA & B & RO A it ik (), 48
ENTHENE . LB 7dEREAEEF AW,
RTBREREAKS WERHE & LISCTRF 15
min,7SCTFHFEEE,

BT 40 B, BAET KB 6 5,3 K
BHE,BESLH R Excel 1 DPS HEAHEE
%, UL + trEE RN BB & B IR KA,

2 HREM

2.1 WIXSERZEKNER

B4 EBRNERTHIE iR, PEGH
ALEE, BRNERANT HENBERTEY
TR, R AN R MBI R
S B8 E 4> B FE K 28.00% 1 30.43% , FE 4 5
1% 22.09% 1 24.43% ; W7 AL B 5 PEG B8 89
YT HEHEE /DT R PECHELETH
B, R W7 G HEKT &KX PEG A m
HHUA; W7 BB G B % B 7% W8 55 xR M
FHEERAEE, W W1 MEFEFRBRIEN
BRER B E BN,

1 CMERF W HPECHETHERRHENTENER
Table 1 Effect of calmodulin antagonist W7 on fresh weight and dry weight in tomato seedling roots under PEG stress

s | % B (g/¥k) Fresh weight(g/plant) F & (g/#k) Dry weight(g/plant)
Treatments £ 802 Maofen 802 258 Huangguan E 5} 802 Maofen 802 £ 5% Huangguan
K 57.46£3.20 a 55.96+2.36 a 4.21 £0.03 2 3.97£0.05a
w7 54.64+1.48 a 53.08+1.24a 3.92 £0.01 a 3.81£0.07 a
10% PEG 41.37£2.60 b 38.93+1.71 b 3.28 £0.02b 3.00£0.07 b
10% PEG + W7 25.12£2.25 ¢ 24.58+1.97 ¢ 2.19 £0.21 ¢ 2.2720.03 ¢

H: FBARAERESO K P LEEREE,

Note: The different small letters in the table indicate significant difference( P <0.05),

2.2 WINSERENERER ABA SRV W
RMHERANERE ABA SENT{LINE L

. ‘E# 802°7E PEG M A8 2 EF %, PEG

RESEES,E7dx3HE, XKL PEC+ W7
WFLE=R WT A, CK B ABA B BAELHE
PEEETRE; 28 WELES S B4 802" M
L, 85 B8{E. PEG+ W7 AL B PEG A EA L&
FREERAWLAEEEERKT EMEAKAR
"ABAMIE B W7 BIALE S E R E B AUE AR
AN ABA SBAIERARE, RAWHERE
FEWR IR E R E BN,

2.3 WIHSHEREAENESSRARNYN

EMSERANERES SRS EOTLNAE
2fim. ‘EH 802" MMEE A Put & B PEGC i
BEERELAETHERNAS B CKH Pu & BE
A7 R R 5 V52 L PEG r b B S BE T R,
eIl 3 d B IR RN {E, FE G Z 1B A% W7 L B Y
SRETHME CK,HFHE S d ot k2% ;PEG +
WABEMETERG, SHE3I MENKESRSE
Z, BT BRE 28 82 H, &2
Bl H B Put FEE B,
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KEBE CaM BEHUM W7 3 PEG M8 T B MM RERKT ABAZHEHEX LM ER 67

HEASpd &8, B2 ELHEYEE EFH
B CPEC LB EREA, A5 Jd LA HE, HKE
PEG + W7 4b 78,55 =% W7 b 58, %t R BLK, R b
[E]H) Spd S RMERBK; 2R WELELE'E
802" M, (B & BE(K,PEC LM SRS T
M8 CK, L% F PEG + W7 Ab B (B, (H B LB 1)
ERADE,PEG+W H W7 2 EERE D,

HHSSm &, TR s’ ALHEBEE L
AEad BERHRAEREE 7 EBZEAHTEX
/N PEG > PEG + W7 > W7 > %t B8, W7 4b 3 1 %t B 4k
BZHERABE, BEE WEREABEME
802" Hiftl, (H A B &K, PECHHaLE TR BN
BIF MG EH 802" R Spd M Spm WAESH X
T RSN EE .

3 WiE5H®

KA Ca®* — CaM b ¥ 0 1 45 1% R Ge AE ML AT %
BERHENESEZSENFREEEEM. CaM £
B4 MEERBREARN DY FREES, B—
MEBFETERARAMNEREZREAR, S
EHARARHSIRE, RARGERSFRENEEZS
B, CaM BN Ca¥* ik, 7 C&* BB RYHET
hEEXEEM, YHY R X EME R, C2 RE
A HE CMERMBE—FRINNWEBNESRE
B AT EZir 2 EEZNERE N, AEEAD LM
Rt RAEEFE), Bl Ca* - CaM H L 45
EHERGEMY I BRI ENESEZ 5EMN TR
FEEEH. FRRERRY, EEERRBIEN
BEWRERKER PECGHUETHEAKERS REH
B TFTEHEFERE(CK), MR w7 il
MEMGERLEEBERBEPROEKERK, BT,
HENERY RIS EKE, T PEC + W7 &b H G
MEBREREINMEEPERAEE, BB CaM 1
B W7 B HALEME T PEG B A X SR 95
FRP CMAEBZMEZNEETEWEAFES LA
HEEEM,

AABERFZH,PEC BT 2 M RAFMR
FWIE ABA W& BX M, ¥ ABA 2 5% i PEC
P36 A T8 O M A B R L, 5 T CaM 4L R) W7 AL
/& ,ABA & B 4K PEG A A FiE A, 58 w7 i
HHEBEEGENANIERMERT ABA WBRE, W
ABABERE YT FREN-Y) R IK ABA S
S HRAREAN TR, PEC B TRENBEHR
KABAGEWEAZIBRESEEAT®, &1
C* -CaM AT B 5 F 255 ABA WfE B feigat

2.

EREARMFEZ—RHEYEZHEE YU
FriaEt AN ZHRKERERERL, FEAFF
X ARRESHEHAUMEEL, MEFEES Pu 7T
LA Spd 2% Spm #5725, AT 1 SR B 38 R 4 T RE A B2
P, AREL SRR M, MR EAR
BMEBRREARERSTFUREEENEN.
PEG M FTEMMEBRIMBEELIHRIEEE
B % A vt PEG B30 o9 — FiOE B R R, A
MRER,PEC+ W BN ES P SERT
PEG fih 38 4L %, i Spm # Spd #1/hF PEG ff i1 4b
R W7 ERMH T Put @ Spd # Spm # ¥
AW BAENERERSNBLEEEZEAR
BE,HHE CaMBERA W MEERENBHLHH
EHAK, CaM A WA BE SRSERKE
4 PEG MrB A BT 2, Rl 8B M 1E VLB & : CaM
EWZATMABSRKYREBES, FH G -
CaM EfE REMTHRER AR, Co 5 SRE
Z BB, AR Boast X 5 5 o 8 0 50 PR ) SR,
ETHEMDEIGE. UELREB, CaM 1T
AW HEAEEHREEESERK . cM 25T F
BETEBEAREERE, B ILHE, " - CaM
fEfE REX MR TR A B8 E FBRIREA.

LR, C -CaM ARG S 5T HMM
PREGHLE R DL, CaM F 4L ) W7 B9 BB T Ca®*
-CaM 516N R, RUMLBE (R T PEG @ T HF AL
Mbigit. XTHEEBT PECEBMNTRERESR
Hca BN, BEAFESES BMAET A
HCMERNEANBREEEN RS, B G ~
CaM {515 )3 30 T 3 3% 7 A0 40 & 00 4 08 )R , 3 T
RETEEEWAENHKKGE. BH 802" &
PEG 8 T AT AL B £ 49 ABA . T ik (Spd) #1 K¢
B (Spm), Z W1 MEM N TFHEMBHRH R
L7, R BOR B B
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MEEBEAESRNERI] AYERSSTEYFEER,

Effect of calmodulin antagonist W7 on dynamic changes in endogenous ABA,
polyamine contents and growth of tomato seedling roots under PEG stress

ZHANG Chun-mei', ZOU Zhi-rong®, HUANG Zhi®
(1. Department of Agricultural Sciences, Hexi University, Zhangye, Gansu 734000, China;
2. Department of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The effect of calmodulin antagonist W7 on the changes in endogenous ABA, polyamine contents and
growth of tomato seedling roots under hypoxia stress was studied. The results showed that after pre-treatment with 200
mmol/L W7 for 24 h before the hypoxia stress, the contents of free spermine and free spermidine were lower than those
in tomato seedling roots by only hypoxia stress treatment, which suggested that the pretreatment with W7 could lead to the
decrease in polyamine contents in tomato roots compared to the only treatment of hypoxia stress, reduce the ability of cu-
cumber against hypoxia stress, and make the plant growth become weaker. Finally, it was indicated that the effect of W7
was found smaller on ‘Maofen802’ than on ‘ Huangguan’ cultivar of tomato, and ‘Maofen802’ had greater capability a-
gainst PEG stress.

Keywords: calmodulin antagonist W7; PEG stress; tomato; polyamine



