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Inducing Effects of Exogenous BR Application with Different
Methods on Ca(NQ;), Stress Resistance of Cucumber Seedlings

LI Yue,SONG Shiqing”* . WANG Jiuxing
(College of Horticulture Technology, Hebei Normal University of Science and Technology, Qinhuangdao, Hebei 066600, China)

Abstract: To explore the role of exogenous BR on the induced resistance of cucumber seedlings to Ca
(NO3), stress,we determined the effects of different treatments of exogenous BR (0.01 mg + L' BR soa-
king seeds,0.1 mg + L' BR spraying leaves and combination of both) on growth, physiological indexes,
and photosynthetic characteristics of cucumber seedlings under 60 mmol « L' Ca(NQ;), stress in this pa-
per. The result indicated that:(1)the exogenous BR significantly increased the height,stem diameter,num-
ber of expand leaves,leaf area,contents of proline and soluble sugar of cucumber seedlings and decreased
the content of MDA, activity of POD increased, promoted the photosynthesis rate, transpiration rate and
stomatal conductance of cucumber seedlings and inhibited the increase of intercellular CO, concentration.
(2)BR soaking seeds and spraying leaves with suitable concentration of exogenous BR could effectively en-
hance the cucumber seedlings osmotic adjustment capacity,reduce membrane peroxidation damage,improve
antioxidant enzyme activity and photosynthetic efficiency, thus showing Ca(NO;), stress resistance,and the
treatment of 0. 01 mg » L' BR soaking seeds showed the best results.
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BN (Cucumis sativus L. ) 52 5 B 3% i £ 55 1
PSR PR BT ik Z — . Aol #ge it
H ] 9 2R 55 18 AR 1< 10° hm?, JH rb 3 i 4% 1
TR 40 00 2 A B K T ARURILE, 7 5t 43 1) o5 1 5 1
65261 59 261 {H PRI AR 2R ME 55 L 4 KL 40 A vkt
TR R Ak B A N I B 2 Y
PR R Bt 1 S YR AR AR AL R FE R KN L 2 AR
Ry Rt B I AE 7 ) A — . P ARE ROk
g ZRM A EEE NO, SO, \Cl
Ca”" \Mg*" (K" . Na' %, ool g 7 2L NO, H
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ATebr 5 HAh AL P 2% 57 LT #8358 B B 2 7K F % A
PR A KRR AR 7000 £ 4 BR A B EL T
0.005,0. 01,0.05,0.1,0.2 mg « L™' 5 A~ ¥ F,
0.01 mg « L' BR 2 Fh i 45 17 8 IR 19 & 2F
R FIREC R FHATE )46 %.0. 1 mg « L' BR
W% - Xof 8 S &) I 1Y) 25 WOE SR AR A W E 1R . 45
BB R A AE AW ST P 60 mmol -
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NP B B T IR R R, K 55~60 °C,
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Table 1 Treatment of exogenous BR on induced

resistance of cucumber seedlings to Ca(NOQO;), stress

Ca(NO3) 2 Jihis W Z
puse! Concentration

BR & ik i

BR concentration

BR WK i

BR concentration

Treatment of Ca(NO;3)» for seed soaking for spraying
/(mmol « L™ 1) /(mg+ L1 leaves/(mg « L™ 1)
CK, 0 0 0
CK 60 0 0
1Z 60 0.01 0
PY 60 0 0.1
JP 60 0.01 0.1

T CKy. # K % B CK,. 60 mmol « L1 Ca(NOs), it %f 8 JZ. 60
mmol + L™ Ca(NO3), i +0.01 mg + L™ BREM;PY. 60 mmol » L™
Ca(NO3) 5 438 +0.1 mg « L™ BR B{#;JP. 60 mmol « L=! Ca(NO3), il
+0.0l mg+ L ' BREFM+0.1mg+ L' BREEH, T,

Note:CK;. Water control; CK;. 60 mmol « L™ Ca(NO;), stress con-
trol;]JZ. 60 mmol « L1 Ca(NO;), stress+0.01 mg « L~ ! BR soaking seeds;
PY. 60 mmol « L~ ! Ca(NO3), stress+0.1 mg« L' BR spraying leaves;JP.
60 mmol * L™ ! Ca(NO3);, stress+0.01 mg + L™ ! BR soaking seeds+ 0. 1

mg + L ! BR spraying leaves. The same as below.
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BFRWE TN T : Ca(NO,y), » 4H,0 3.5 mmol »
L ',KNO, 7 mmol « L !, KH,PO, 1 mmol » L1,
MgSO, « 7H,O 2 mmol « L', H;BO, 46. 3 pmol -
L '.MnSO, + H,0 10 ymol « L ', ZnSO, + 7TH,0O
1.0 pmol - L ', (NH,);Mo,0, « 4H,0O 0. 38 pmol
L ',CuSO, * 5H,0 0. 76 pmol + L ' ,EDTA-FeNa
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TG 2 k. 55 2 IR BR B8 1 d J5 L i
7 60 mmol « L™ Ca(NO,), e, F4>#Hrahi [& &
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itk B 7K A R 1 W 7 i 25 I 2 R (Pro) & . #h i
521 R MG B S bR e TR S HR AR . o,
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AR 1 em &b 5 W F AT 5 1) 0 255
P55 3 LI T BRI 38 2240 550 0 1k 0 AE 5 T
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60T a
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'S

f(ugeg)

Free proline content

™o

CK, CK, Jz PY JP
At ¥ Treatment

BT ES K.

TESKE=(EWREE - 2% T8/ 2% T
HX100%
1.4 HIEDH

F* F Microsoft Excel 2007 %4 58 il 5 1A % 38
H R B A s BT SPSS #4758 3 43 » Dun-
can W 25 0T 22 7 MR I (P<C0. 05)
2 AR5
2.1 4ME BR % Ca(NO,), Bl T & R 40 & Pro #n
Ss & ER RN

& 1 AT O 8 4 R 2 R (Pro) F1 AT i
PERE (Ss) & 7645 Fh 7 AR BR AL FE T 2 80 AH [F]
fAs Ak #, Hid, 78 Ca(NO,), il F (CK,), ¥
JRGH - Pro F1 Ss & it i K B (CKD 43331
BEFHE T 44.28% A1 23. 01 % jiti F 4M R BR 5
HACBRL I B Pro 1 Ss Fr 4k 22 Tt i L I LUR FP
AR CIZ) ) Pro Ml Ss & i, H 5 CK, #HE4r
A E R T AT ATV 32, 0200 5 IRl JZ 4b
A Pro fil Ss & ity i F WAL R (PY) MIE T + 32
FAL L CJP) , H 5 PY Ab 3 Y 22 F 35 3 g 3% K8 (P
<<0.05), DA LS5 R ULHISME BR 3 it FH 7 ik 3
fig 2 2 32 = Ca(NO; ), Jh 38 T ProfiSs & 4, H DA
BB MR R BE HE T Ca(NOy), JiFia
TR B S TR ) .
2.2 5ME BR 3 Ca(NO,), i T # /K 45 & MDA
EENEIN

Kl 2 B, 5 CK, MHEE, 3RS i i~ MDA
FHAE Ca(NOy), Wi (CK,) TR FI & T
55.24% ;i AR BR 5. BEMH T Ca(NO,y),
Jir38 41 MDA F & 7w e B JZ . PY JJP A #
BRIt i MDA & &t CK, 200l B E FRIL T
39.96%.38.49% .15.93% , 1M K mJZ . PY AL #

CK, CK. Jz PY JP
4k ¥ Treatment

[6) 51 AR ) /N5 5 B 2 7 N [ AR B TE] #E 0. 05 /K P AFAE i M 22 595 T 1)
B 1 AN BR X CaCNOy ), B30 4 B e 8 I 2008 A AT o 4 5 Bk ) 5 i

Different lowercases in a column indicate significant differences at 0. 05 level among different treatments; The same as below

Fig. 1 Effects of exogenous BR on free proline and soluble sugar contents of cucumber seedlings under Ca(NO; ), stress
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BB T 55.63% .24, 71%.49. 36 % , H. JZ 4b 342
o R BE SR K, DA R SR SRR BR 3 it
P RE B R R Ca(NO), 18 F # R4 # POD i
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Fig. 2 Effects of exogenous BR on MDA content of

cucumber seedlings under Ca(NQO;), stress
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R AR 3 Bt H 7 VA RR IR A7 18 .3 22 5 JF LAIR
P ¥ (JZ) A e Ho . JZ, TP Ak B v K
P,.T. M1 G, 5 CK, Mt¥ B ERS, HEMm P,
JUFiR 3 T CKy 1K JZ b3 P, T, 1 G, L
CK, 9 B34 7 42.22% .55, 17 % 1 68. 97 %,
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Fig.3 Effects of exogenous BR on POD activity of

cucumber seedlings under Ca(NQO;), stress
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Fig. 4 Effects of exogenous BR on photosynthesis of cucumber seedlings under Ca(NQO;), stress
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Table 2 Effects of exogenous BR on plant morphological indexes of cucumber seedlings under Ca(NOs), stress

P ] EYiil JE T R4 LR TH &k
T y Height of plant Stem diameter Number of expand Leaf area Dry weight of the
reatment ; / e ) s
/cm /mm leaves/ (pieces) /cm? water content/ %
CK, 53.545.40a 6.46+0.72a 6.6+0.35a 187.76+19. 32a 1084.164107.79a
CK, 40.07%0.69¢ 5.3540.16b 5.740.00b 98.2245.39¢c 865.63+82.95b
1Z 47.7+2.68b 5.81+0.06b 6.2+0.33a 119.87+6.19b 968. 11412, 94ab
PY 38.6=2.05¢ 5.57+0.13b 5.5+0.17b 108. 044, 01be 927.77+£15.17b
JP 41.4+2.00c 5.63+0.23b 5.740.29b 111.35+9.97bc 909.50+75.07b

WISMIE BR 3 Fota A 7 i A IRl B L 4 = T Ca
(NOy) i T 5 R4 B e A H R (P &
R CTH ML G (GO HIR R AL BE(JZ2) ¥k 5
TWFEKE R T Ca(NO,), [Hria %8 K4 ot
HRENGE.
2.5 4MNEBR Xt Ca(NOy), B FEIN4 EEKH
A
H1 % 2 a] 0L, Ca(NO,), il F (CK,) # R4
F MR = 25 R R T i R B, i BURT T S K R Y
FE I KO B CCK) 18 35 B AR L B i 433 Ry 25. 23 %0,
16.41% .13.64% .47. 67 % F1 20. 16 % ; #MJi BR Ab
PG A ) PR B2 BB 8 /i Ca(NO,), i3 51 i 15
F AN [F 7 R AR R o mEn
LEHE(PY) Bl WA BE (TP 2 ¥ 436 r 5 CK,
S YA IR B 3 KO G2 A AR 8 BOR N B
EERNALBE (JZ) B R4 1 bk 5 R I i 7 %5 1 AR
W CK, B8 T 19, 14%.8.82% .22. 04 % , 57
f R I R R R . A ESE SR BLI Ca(NO,), hif
L AME BR 3 Rt B 5 vk 3 G2 Al T L B R4 1
A KA AR B ELIR R AR B (U2 1 R AR OR300

3 HheMiTie

BR 7ER W) 44 P 114 2 4 8 55 O =X i DA 4 i
PR [r) 47 Ji G [ iR XCER Oy 1] 5 5 T AR BRI
Ca(NOy), i fith . BR ¥ 5 10 5 BT 9 8 Y i 2
B AR B Wl 5 B T (xyloglucan endo transglyco-
sylase, XET) By D » Ho 1k 15 20 K R B2 IR A O
BR i 53 8 95 g 55 XET 3% [ A9 3% 38 ) A 7F 40 o e
R A st o B0/ BE T 3R AR K B, A 7K 23 0 3% 4 3 4
o A2 f 20 L R s ] B BR AR RT 51 H T 4
) 0 0 BE o 40 ¥ p TR AR 0K 7T 975 A 200 L BE AL ot
200 B T 9 P ) g 2 A S R T A i

Pro F1 Ss ZAH YK N F LB &8P i,
Pro F1 Ss & & 1Y T i RE 2 45 40 i 1F 2 . 02 40 i
PR it ARSI 40 L 45 4 1) £ 4 700 MDA 55 it ik ey 36
B 13 3 %o 40 3 S ) I g o SR G A B U, POD 1R

PESE = RE R SRAE Y A B XIS R R T PR AR T 022
M ILE1 & R A SURBE . AR 5256 6 R R
Pro.Ss.MDA & & fil POD i 1 #F 55 % W] . BR 32 Fil
A Pro.Ss % & 3 5 T BR Wt 2 i 4 WE i
AbFE L MDA & i F L TR A+ w4 3, POD i
PEHE & IR B A K, KL 0. 01 mg + L' BR B
S HE RGN Ca(NO, ), Wil Ptk 7E 4 BEES AR Y
BT 0.1 mg+ L' BRBEIF L J 0. 01 mg »
L' BR&E#+0.1 mg+ L~' BRBEH-AbFH

H A R 838 %56 G VE A Ry 4 ) 32 224 L
THWAHEZEN AR C LG FE R VR SLA
KT R C ThE G PR R LA AL &R
FE. A H L Ca(NO,y), A5 8 K4 i A
C Thi -G, TR ULB P, 19T B AR <AL R AR
T CO, R AT, AJE A CO, i 5 3 > B 8
Ca(NOy), Jip8 &, it FAMJE BR ff 85 K0t 5 G |
FHIREEW/N P, T, B . X R W] BR GBTE — &
FERE b3 a5 CO, (R A 2Rk 12 8 ok &
2R, T PR F5 AE R AT 258 i 06 & MR L 32 = B0 R4 1
X Ca(NO,), il B HrE. MAME BR 3 Rt FH 5
X HORG W G, SRR A AR &5t
SR BR OB A0 EAR TR £ 4ME BR R b
P A W0 A 0 A S T] B 30 S [ B % A BRI
RE ST AN R, Bl W7 & 19 BG4 v 0 e R A 0 R
BR SR $E I Ca(NO,), BraaHuek. #H SCiF & i
FEW AETCER B 55T 0.1 mg « L' BR Biaf
e W E IR S NG PG T, AR5 BR
W R AR A AL BN B RS PG T, 4R T
BORAN BROZFp AL A7 XT T BR &AL H0 F
BR mii-4b ¥ 5 Ca(NO,), B 36 B (6] 8] bF 4% J4 . BR
5 Ca(NOy), L&A1, SO Bk 7 BR X 38
PoME I F AR

Y Ca(NO;), 23 %5 16 P AR Br i 52 3
I8, B AR K TR | 5 SR I A B R DT
Ca(NOy), Bl T 8K 4h f 09 A4 K & B KT X5
B, A D ge it e AR KN BRI E T A
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