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Ca”" involved signal transduction in enhancing frost resistance of
loquat seedlings induced by exogenous NO

WU Jincheng, LIN Shoukai, LIN Suying, WU Bisha,
WANG Yanyu, HONG Yahui

(College of Environmental and Biological Engineering s Putian University . Putian,Fujian 351100, China)

Abstract: [Objective] In this study,mediating loquat seedling signal pathway method was used to ana-
lyze the effect of exogenous CaCl, ,Ca®" channel inhibitor and calmodulin antagonist on antioxidant capacity
of loquat seedling under low temperature stress. The regulation mechanism of Ca*" signal pathway to frost
resistance of loquat seedling induced by exogenous nitric oxide (NO) was also investigated. [ Method]

Leaves of two-year-old container seedlings of ‘Zaozhong No. 6’ loquat ( Eriobotrya japonica Lindl. ) were

(ks B0 2018-09-21
[(R4WH] EEE ERRY¥IESTH (2017]01644,2017J01645) 5 45 248 LB %1 7 £ 51 H (2011N0028)
EERA] REEQ965—) T A g A BB 3228 s SR A HE 22 5T



%10 1 R Ca’T ZHAME NO S BRAC 4 B PU AR 5 5 3 5 147

sprayed with sodium nitroprusside (SNP), calcium chloride (CaCl,) ,lanthanum chloride (L.aCl;) and N-(6-
aminohexyl)-5-chloro-1-naphthalene sulfonamide (W7) to investigate the effects on contents of H, O, ,ma-
londialdehyde (MDA) and calmodulin (CaM) and activities of catalase (CAT), peroxidase (POD), super-
oxide dismutase (SOD) and ascorbate peroxidase (APX) under low temperature stress. A total of 6 treat-
ments were set in the experiment,including leaf spraying with H,O(CK),SNP (T1),CaCl, +SNP (T2),
LaCl, + SNP(T3),W7+SNP(T4) ,and W7+ LaCl;+SNP (T5). [Result] SNP (T1) and CaCl, +SNP (T2)
treatments increased CaM content and activities of CAT,POD, SOD and APX, while reduced contents of
H, 0O, and MDA, thereby decreased membrane lipid peroxidation level and increased cold resistance of lo-
quat seedling. In comparison,LaCl; +SNP (T3) treatment increased MDA content of loquat leaves and re-
duced contents of H,O, and CaM and activities of CAT,POD,SOD and APX. W7-+SNP (T4) and W7+
LaCl, +SNP (T5) treatments significantly increased contents of H,O, and MDA and decreased CaM con-
tent and activities of CAT,POD,SOD and APX. Correlations of CaM content and protective enzyme activi-
ties of CAT,POD,SOD and APX were extremely significant with coefficients of greater than 0. 88. Correla-
tions of CaM content with H,O, and MDA were extremely significant and negative with coefficients of
—0.721 and —0. 884, respectively. There were also significant negative correlations between activities of
protective enzymes and contents of H, O, and MDA. [Conclusion] Exogenous Ca*" and NO had synergistic
enhancing role on loquat seedling frost resistance, while the induction and enhancement of loquat seedling
frost resistance by exogenous NO were negatively controlled by LaCl; and W7. Ca’" involved in signal
transduction in enhancing frost resistance of loquat seedlings induced by exogenous NO.

Key words: loquat seedlings;low temperature stress;Ca’" ;exogenous NO-induced;frost resistance
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Table 1 Correlations of different physiological indexes of loquat leaves under low temperature stress

#5 b CaM & f H O, &4 MDA & CAT itk POD i 1 SODE#:  APX %
Index CaM content  H;0O; content MDA content  CAT activity POD activity  SOD activity APX activity

CaM & # CaM content 1. 000

H,0, & H:0O; content —0.721** 1. 000

MDA 4 i MDA content —0.884" " 0.912*~ 1. 000

CAT %1 CAT activity 0.980* * —0.735"* —0.919** 1. 000

POD {5 POD activity 0.943" " —0.880" " —0.989" " 0.963" " 1. 000

SOD & P SOD activity 0.983** —0.803"* —0.949*~ 0.977*~ 0.983* 1. 000

APX it APX activity 0.889* * —0.913*~ —0.996" ~ 0.988* * 0.988* * 0.952** 1. 000

W% ox RIRAE P<L0. 01 KF LB FEH K,

Note; * * indicates significant at P<C0. 01 level.
3 BB CAT.POD #l APX {# ¥ i i 1 L T, vl 2> 40 g
H, O, & &, B AR AR 19 2o 480 A0 72 B2 42 s At At 4 2R
R MG S B R AN O, FEmER bt gEse Y. Ak b, R AR SNP 4k 3
(ROS) it & LR B AR o | AL B 0F AR L (TODARIE M8 F MR 4 i . 48 % T A CAT,
MDA, MDA & 5 2 41 Z G ERERN  POD.SOD il APX &, L T H,O, il MDA %
FEAE bR, 8 CAT.POD,SOD 1 APX j& ROS &, 5 SNP 48 (T1) 4 bt , CaCl, + SNP 4b 3 (T2)
RGBS E RO A, R RN TR TR T R SR A B AL O P . AR AR
ATt 2R GE R A H ik DR TR B8 ) B R OR P g R T R 1 R 2 L ke R B A B A U
REALH 22— RN NO G50 FAEMI R AR 5L 30 7T B8 2 5% & 36 1L U8 & 9 R I i &
[Fi) B0 555 e 3 vh o B S A R AR L B AR AN A B A S i AR NO A E N E A S 1 0
(R S A0 I 368 40 5 L 38 DA AR NO Ab PRREOS 3 SRR 20 B 0SB A B T e R IR T A T e R D 0 e
P& B A PUPES Hh i A R L S AN R AR R 4 E AR R 1 RE 7. CaCly fE
P8 NO Kb PRI 58 T AR M0 F B B (Lolium pe-  SNP 75 3% 88 A% Ui W 30 F A AR 40 8 Bt 4 Ak 1k 1 3k
renne L) 4 Hi SOD,CAT fl POD {47 g6 V. 42 BpREmaEEA.
BT RE R PUIEE . AT % A B R K Ca’" fil CaM #J& Ca® « CaM [ 5 & R ik 12
AR NO Fil CaCl, b P 0] % LA 4 S SOD.  fE 5440 .Ca® 5 CaM 454 %15 5 B 1
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%—4,Ca" 5 CaM i Z L Ca®" « CaM
55 R G0N M P B0 A 0 1 R TR R GA Y R AR
M. Ca*' « CaM {55 242 50 M A T P14t
A AL g ME 0 S E T 2 80 2 B 5T BT E
STl g R NO RE A B AN Ca® ' Py ik A/
S P S R Ca™ ", DATTT 51 2 40 i 5T ) Ca™ " ik B
FhEts o FdE R HGE  AME NO 428 T K4
38T E K A 40 CaM Ry & i F1 CaM1 3% 5 1
Fik, WEESEIHSEIN R, LaCl, F1 W7 ] T
IR N 25 (Camellia sinensis L.) ) CaM it
K23k, CaM JL[H ik i SR M PTFEMEA G . A
SR TN SO SR L = A STER 14
et i) CaM % &, 0] BE & B F NO i {4 i 4
Ca®" AU/ B P4 5 2 R i Ca® ', e 35040 L T 9
Ca® WEETF &, 3 8h Ca®' « CaM G5 RGN N
CAT.POD,SOD #I APX ¥ 35 o F1 CaM 3t [N £
KB TE [ AR L 40 CaM 3 I 26 3k & 9L %
% T 4 CAT . POD,SOD 1l APX {4 471 il i 1 1 »
W T PR L RE T B T 4 bR .
CaCl, 5 SNP 3 [ 4b F (T 2) %F Atk A 4 1 i 7 46 1)
BINR  TTBE 5 H AN CaCl, 4b Bk — 4 458 &5 i
it Ca® ' YR BEA 56 1fi LaCly 5 SNP Sk [a] 4 #8407
SNP Jir i S (19 A= BRI » AT g A A O 4% B3 138 1 H1f
il 700 LaCly BHAS T B Ah Ca® " Py 3 F0 Y 545 2 Ca®'
FORE T AWk T MR Py Ca® " Wk B R3S BT &, it
A 0L, CaCly, F1 LaCly 43 3 38 43 38 i A0k 20 i 53 oy
Ca’ WM IS 5 SNP XK B W ia AL AR 4 1
U IR . W7 A 85 I8 2= 0N 4 50 B
BHIE Ca®" 5 CaM 454 BHAG Ca® « CaM B A4
A . R, W7 5 SNP 3t [m] 4b B 55 1 AL AT 40
B BB AE AL RE 7 R T AR &l i B B T RE S
FA Ca® « CaM {55 & Ge X M P4 £ 7 185 05 1 i
CaM JE[H 2% 35 (19 1F 17 W #2 F K. W7+ LaCl, 5
SNP 2 [m] b B SNP 5 S i) A5 B0 7 A= B[] 94
HIER . 5 Ca®' WS A Ca®" « CaM H &
TP 32 BE A 56 R it i — 25 IE 92 T Ca®' fl NO
{55 W] 98 AR P 38 R AL A 4 B A B A RE
7.
44 ik

HPUE SNP 4k B 58 75 S 3 5 AL AT 4 B i 7 48
B AT T 1) T o I A 0 P R DR A M B 1) AR
ot B 4 s B ARIR B . APIR CaCl, 5
SNP e [ii] b #2538 58 T 1 38 &) 1 04 Bt 40 Ak 1 9

TP . AR ES B T 4 ) 0] LaCly | S0 645 8 3R
FEHUH W7 3505 SNP IL[a] 4 BEEH il 7 SNP Jir
V5 0 A2 AN S I AR X A . SRR
W7.LaCl; 55 SNP I [5] 4b B X} SNP i 5 () 4= B A%
N EA PR EIE R . R W, Ca® 25 T AME
NO 75 334 SR AT 2 w5 LR 15 S5 5
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