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Effects of brassinolide on seedling growth and osmotic regulation
characteristics of tomato under iso-osmotic salt stress

LI Shuo,ZHANG Yi,YAO Qi.BAI Longqgiang. HOU Leiping,SHI Yu

(College of Horticulture/Collaborative Innovation Center of Quality and Profit Improvement for the Protected

Vegetables of Shanxi Province ,Shanxi Agricultural University , Taigu,Shanxi 030801, China)

Abstract: [Objective] This study explored the effects of brassinolide (BR) on seedling growth and os-
motic regulation characteristics of tomato (Solanum lycopersicum L. ) under iso-osmotic salt stress to pro-
vide basis for the application of exogenous BR to facility soil salinization and stress-resistant cultivation of
facility tomato. [Method]) In this experiment, 100 mmol/I. Ca(NO;), and 150 mmol/L. NaCl were applied
to tomato plants to simulate the iso-osmotic salt stress environment. The effects of exogenous BR (0. 1

pmol/L) on dry and fresh weights,relative water content,root activity and osmotic regulation characteris-
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tics (including osmotic potential,soluble protein,soluble sugar and free amino acid) of tomato seedlings ex-
posed to iso-osmotic salt stress were then investigated. [Result] Compared with control treatment, growth
of tomato plant was inhibited significantly by iso-osmotic Ca(NQO; ), and NaCl stress. Leaf relative water
contents were decreased,and root activity under NaCl stress was lowered significantly. The effect was seve-
rer with NaCl stress. Under iso-osmotic salt stress, leaf osmotic potential decreased with the increase of
treating time first followed by increasing with a ‘V’ shape, while soluble sugar content showed opposite
trend. With the prolonging of treating time,soluble protein content increased under NaCl stress, while de-
creased under Ca(NQ,), stress. Contents of free amino acids and proline were improved differently. Exoge-
nous BR significantly increased dry and fresh weights and relative water content of stressed-plant under
iso-osmotic salt stress. It also significantly improved contents of osmotic substances under iso-osmotic salt
stress at the third day of treatment. At the fifth day under stress,osmotic substances increased significantly
in Na+BR treatment, while contents of free amino acids and proline were significantly decreased in Ca+ BR
treatment. [Conclusion) Under iso-osmotic salt stress,exogenous BR could effectively enhance osmotic reg-
ulation capacity of tomato seedlings,improve leaf water status and promote plant growth with more marked

effect on alleviation of NaCl stress. There were differences in osmotic substances mechanism mediated by

exogenous BR in response to salt-induced damage caused by Ca(NO,), and NaCl stress.

Key words: tomato;iso-osmotic salt stress;brassinolide (BR) ;osmotic adjustment

- R A S e A ) A Y T R AR A
Z— MR B AW AT A 2 S BOR R
K o3 A 35 37 38 A B 585 5 TS G OE R
PR R R AR GRS AR, 3 it % S
Ml B 24 AR KT 3 R AS A B AE | - S B =2 TR K O
S AL B B0 - e AR SR A R H AR g
21 VO B A0 BT m R T POt R L g
L EERHHHEF 8 NO; K& Ca® L0 Ca®' M
NO; ZHEYRWF TS AR TENFLEL. 25
A2 A AR . Bt R Ca(NOy, i HE
FIE W e BE HL AR A 00 R PR B SO R Ak kAR
a5 . ST Ca(NOY) . XEY K R 1Y
MCEAE . AE Y X Ca(NOy), 38 19 1 2 Bl 5
NaCl fpia 88 254 Bt AR . H aiTE N A 5T 3
VEWI 3R W30 2500 19 0F 58 2 4 b 7 NaCl Jiria , B it
TG 5 W Al R W i/ 40 % 355 Hp 1= 38 vk R Ak 1 45
FEHLH,

e (Solanum Lycopersicum L.) J& E PN 7k
BT AR Y Z — . A B A E A
LVl A ARV ) R 2R . Rt R T U
W Rk e R A ) ™ 2 0 R L ] 2 M AR 0
K G FFE S 68 W W 5 BORE R R A0 L R R
fIRHY . SR 2 N TR (BROFE I8 9 A 9 4 KL AR 3 A Ak
AR G2 i A2 ) S A A W i3 A 3 55 T T A 2
RN SN R B R R i B e g R 7
WF5E R W], BR HA P45 F il ik R fL iz 3 L v

FEAEN O TR IR 55 0% R 7 A v A k[ Ak
PR A1) T 4 A T R R A N R i B A
AR o BRI S 5698 25 0F T BR X i A R NaCl
F Ca(NO; ), [0 9 22 5 845 8800 SAH G HLEE i
] 1

AR D Tk A I 58 6 52 R K G35 BT T
3% Ca(NO,), Fl NaCl Jir i F 4w BR Xt %
A T AR A OFF R T 6 I o L i R A6 B K AR R
T 91D K35 13 W Bk (LSO 05 1B 3 A AT s
BRI U S R R AR D i R,
DAk — 2 ) B A R BR A 45 26 5t e 7 45 2 £ 38
() 22 S AL oA 3 0t B AR BR OS5 it + 398 IR
Az 5 Y50 b [ A0 R 5 it 7 750 7 396 R 5 B AL H R A 4l

1 MRSk

1.1 Reigt

L33 3 o o Rl “ Money Maker”, g 1 [E 420
FleEBegh 246 DF ot ir$2 4k . BR W 8 b g 9 A
WAT . WM TLL 55 Cl%E RN 20 min, Ffi 5
28 CBWE A N EER M 6 h J5 Bl AEZF B B
G KRR TR R E W, T AL AR
ENEFHE . EE (12 h,28 C.3%¢ 0 30 000 1x) /7%
(12 h,18 “C, LI MO . FEH A4 i K 2Pt — .0
N 328 A= R — B0y &)y v E R T H A L e 2 kI
BRWHAE 6.2420. DH . FE4IHEE 3 b4
JEIT I AR NER AL BEAT 2 d WEHE 0. 1 pwmol/L BRI



132 UL A MR K2 4 CH AR B E O 48 ¥
e L Ry 0 56 07 e A5 ), X HE R PO Ab i .
FEAR K B RS 1 U5 2 YR M Ak B 24 R HE A7 46 by 1.2.2 B&HREERATHRAEEHMNE  FH

SER GBI

AL E 5 AL B (DX R (CKD L B H A%
Ly iRy 35 A5f BE 7 & 3R WO B (2) Ca, 100 mmol/L
Ca(NO;), + Xf B8 fr A1 & 7 W5 (3) Ca + BR, 100
mmol/L Ca (NO;), + X M H & W + 0. 1
pmol/L BR; (4)Na, 150 mmol/L NaCl+ X I i i
FHFW 5 (5)Na+BR, 150 mmol/L NaCl+ % i Fii
FHIRW 0.1 pmol/L BR. 4 A 3hik &85 Kt
(FM-8P, I i) Wl 15, & 3% W b 43 5 % fim 100
mmol/L Ca(NO;), 8% 150 mmol/L NaCl %] th &
BRAE, ERAERK ST EERIFNIERMN 2 H,
Sy AR HEAT ER W30 AL IS 58 1,3,5 REURE AR
HJE AT — 80 °C AR vk AR b FH LA E 3 i3
PA TR AR G AR

1.2 MEMBRAE

1.2.1 #dAKkImen e FEHMaE s K.k
TER I 5) — B 4 FR o b b R R R
TR, [ AL 2 5 oR e R IT R T RE . Bk
Ve B BREUM B D O FW, S8 i W T
MK 4 CCHE R 6 b TR K 4R T Bk O A
B R0 o TW.L 20 9 T 80 °C 4t 1 2 48 i & . FREX
TR ic DWL k8 F AT & K (RWO) . 1]
RIESH R TTC ®et, BAAHEYEL 4

VAPRO 5600 § 158 % KL (Wescor, USA) il &
HATHW B B, R BB 28 B 2 I 2 W] i 1
ik R G250 PRI T PR S A SR R TR =
Tl 3080 00 S O S R R R R SR I A K A IR
0 7 i R i
1.3 HiEAE

KA Excel 2016 X £ 4 #4758 oF 20 Ar FAE 1A
FH SPSS 21. 0 G2 it 844 #4775 2253 B« il Duncan’s
W 2L AT 2 E R (P<<0.05) . BT 8udls
A AR

2 AR5

2.1 BRI ESHMETEMSIEEYVENTIT

HIZ% 1 A0, 50 B LG, S8 $h e T 3B i
&I T 1Y A B O S 2 AR AT e R A
fH Ca Ab¥EY5 CK FH, T & & 2 5, H Ca(NO;),
iR T 2 5h B A T A LB T A 4 0 AR 40. 86 %6
110,18 %, NaCl 381 T 19 #H 1 B i 24 60. 51 %6 1
44.34% . 5phER Mraa A E AN BR &b B 2
{5 1R W38 AE BR 0 T 6 T R, B Ca(NOy), AT
FERE B 5T BB T TR 4 0BG i 25, 2806 AN
20.65% ,NaCl W30 F i AH 57 34 g 4 54. 26%
46.03% ,

R1 SMNEBRNEFSHPEBTEMSHENERRHZ N

Table 1 Effects of exogenous BR on biomass accumulation of tomato seedlings under iso-osmotic salt stress g/ %
phg fif i i¢ Fresh weight T fitg Dry weight
Treatments o 1 R ER B 5T M E A R EB BT
Shoot Root Total fresh weight Shoot Root Total dry weight
CK 31.03%1.08 a 9.56+£0.43 a 40.59+1.14 a 2.064+0.13 a 0.312£0.03 ¢ 2.3740.17 ab
Ca 16.68+2.39 ¢ 7.33£0.15 b 24.0142.43 ¢ 1.684+0.11 b 0.4540.01 b 2.1340.09 be
Ca+BR 20.70+2.63 b 9.37+0.30 a 30.07+2.49 b 2.0740.37 a 0.50+0.02 a 2.574+0.39 a
Na 12.21+1.354d 3.82+0.10 ¢ 16.03+1.26d 1.134+0.13 ¢ 0.194+0.02 d 1.324+0.11d
Na+BR 17.794+0.77 b 6.94+0.14 b 24.73+0.68 ¢ 1.5940.07 b 0.347+0.02 ¢ 1.9340.07 ¢

7 CK. X} i 5 Ca. Ca(NO3)» il ;Ca+BR. Ca(NO3), il F Wi BR 4P ; Na. NaCl 8 ; Na—+ BR. NaCl 38 F Wi BR 23, [5] 51 %
P E bR A )N F 8RR & AL 2% 5 1 3 (P<<0.05) . T,
Note: CK. Control;Ca. Ca(NO3), stress; Ca+BR. Ca(NO3), stress plus spraying BR; Na. NaCl stress; Na+ BR. NaCl stress plus spraying

BR. Different lowercase letters in each column indicate significant difference (P<Z0.05). The same below.
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Fig. 1 Effects of exogenous BR on relative water contents of

tomato leaves under iso-osmotic salt stress
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Fig. 3 Effects of exogenous BR on osmotic potential of

tomato leaves under iso-osmotic salt stress
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