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Bt SRR EE. 50,100 mg/T, SA ALFRAY 4N 4%
AR B E 2 7 HLAKE H 50 mg/L 4545
BR300 f5 o 3 B9 43 ) o 80. 8496 19. 9604
111.68%, Ejx I8 L%, BR AbFRAY 4h i Hh B3 T4
J i R e AR B A 2 e I PR AR
RFE 2R (HEE X RS R, BR M H0.01
mg/L . 8 3 bRk Bl B KB, X & B, JMIR SA A
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Table 1  Effect of SA and BR on morphological characters of cauliflower seedlings

- AL A b LT T
LbTE W Index of high quality seedling DW —FW percent of top Root —shoot ratio
Trez Concentration . . .
reatment (mg/L) FH{E 3 () P siE (%) 4 {E W4 (0)
Average Increase Average Increase Average Increase
CK 0 0.079¢ 0.00 0.076e 0.00 0. 045¢ 0.00
5 0.097¢h 22.97 0. 085¢ 11.03 0.074¢ 64.09
SA 50 0.1424 80. 84 0.0914 19.96 0. 096k 111.68
100 0.102h 30.35 0.087h 14.47 0.0974 115.34
0.0001 0.082¢h 4.33 0.081d 6.22 0.054¢ 19.39
BR 0.01 0.103¢h 31.33 0.090a 17.83 0.056d 24.66
0.1 0.084¢ch 6.35 0.077e 0.79 0.053¢ 17.97

T (1) AR 2 e > BT (2) e BT R A R (00) = H LT/ L <100 (3) AR L= TR/
o LAREEE  (4) [WPIEHR R A A BNG TR R 0. 05 K B, T,
Notes: (1) Index of high quality seedling=stem diameter/ plant height Xtop DW; (2) DW —FW percent of top( %) =top DW/top FW X 100; (3) Root —

shoot ratio=root FW/shoot FW; (4) Different letters attached to the values in the same column indicate significant difference at 0. 05 level . and they

are the same in the follows-

2. 1.2 MEmEHEG A RFHEESETNY
" R 2 AT SN SA B BR IS TR AL PR AL AR S 4
BT 0.1 mg/L BR A0FE. Hfth 4b B REA 2 ik
FASRA DA F AR R R A . HPiK
FEH 50 mg/L SA B, ok & R AL )
COz YKL ZE BRI 3 5 B A B ok E, R
A MIIE] COz W SE SR BRI B & =5, T BR & 4L 7H

HOVEOR A B A A 2R R 5 0 TR T 1 B 2
BTS2 FeX BB 5 . TR I 4 0- 01 mg/L BR AbFEAY
AL BRI R A BN B TR, B COy
W SRR LT B K 2 5, X R M SA il BR
ACBERERS S LRSI & R L R
B4R ARk, HR L)L 50 mg/L SA 0. 01 mg/L
BR VKJEH A4S,
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Table 2 Effect of SA and BR on photosynthesis character and chlorophyll content of cauliflower seedlings
; EIDIRE pii LR Jfa 8] CO2 ¥ 5 U ,
A e g . M anspirati "HaRR
Kb PR . Photosynthetic Stomatal Intercullar CO2 Transpiration
Concentration . Chlorophyll
Treatment (m /L) ratel conductance concentration rate (SPAD)
g Cmol/ (m” +s) Cmol/ (m” +s) ) (mol/mol) Cmol/ (m® +s))
CK 0 19.17h 0. 36¢ 255.00a 7.68h 54.97¢
5 20. 60ba 0.42ha 260.75a 8. 46ha 58. 75he
SA 50 21.83ba 0.48, 267.75a 9. 54, 60. 08ha
100 20. 88ha 0. 44ba 264. 004 8.42ha 57.87he
0.0001 20.27ha 0.41ba 259.33a 8.07ha 56. 7The
BR 0.01 20.87ha 0.41ba 253.33a 8. 09a 65.30a
0.1 18. 30b 0.22¢ 204.33b 5.42¢ 60. 70bac

2.2 §hiE SA F0BR ST R AB A& BB R

2.2.1 et RATHEERARSEAHA KO
TEAHAE R R AR A | i R 3 I J RN B A R Y
B R TR R R IR R R B R,
H13 3 TTLAE M (BSR4 i 52 2 T R ke it
SA FlIBR ZbBH(CKL) Ay o] PR 2 1 i & & bE Xt
H(CKO, R T R i) B &AL KA TR
21.67%, {HZYKE 9 5,50 mg/L SA AbBRAHIAK BN
18 CKO 2051 5.2 R 9. 56 % Fn 10. 01% ; T 23k &
29 0.0001,0.01 mg/L BR 4b33 5 A FERBSE 4l iy -
WAEARS RS CKO TR EER HEK
CKL 3 hn, X, SA F1 BR A AJ DA 2 %,
DT R 5 AR i s R A R
GORN SR

SOD S&VE MG BR R AP S — MR EEVER LA
AL A6 T ANARE P9 25N T LA 280 17 s 20
PEALIEJE I WY R ) B A B B T He 3 | AE
BSR4t 732 2T S e it 354 SA F1 BR ALFEfY
I F (CK1)SOD 757 L Xt B8 CKO 3 TR 48 SA Al
BR AbFEAYIH F SOD 15 7E Lt CK1 i 2 3 i, bk
JEE S 50 mg/L ) SA FIVKFE Ay 0. 01 mg/L BR 435
AT Fr SOD I YR B4 IR B Bk, 4391 o 17. 1620 An
28. 4400 s T ¥R 9 0. 01 mg/L BR AL B 5 1 -
SOD & PE L CKO 8.2 T 2 4. HiAth SA 1 BR b B
(I R SOD 55 CKO Jo B & 2 57, X i BH SA i
BR AbHEA] i 42 v 4 T Sl 5 Al 76 AR SR 4h v
FrSOD &k, HALLKIE N 50 mg/L SA 4hHE I
JE2 0.01 mg/L BR AbFACREAT

2.2.2 3¢vt H AR A AL I ALEE (SOD) 7 M 49 % o

3 SA M BR MR E T EH R ERERNZ
Table 3 Effect of SA and BR on main physiological indexes of drought resistance of cauliflower seedlings

4hEm WIE ' ﬂi{ﬁ‘r’#ﬁlﬂfﬁ SOD {ﬂ# POD {ﬂ# Hﬁ%ﬁ‘i i3
Treatment Concentration Soluble protein SOD activity POD activity Free proline MDA
(mg/L) (mg/g) (U/ (g *min)) (U/ (g *min)J (ng/g) (Hmol/g)
CKO 0 79.424 7.941 73.72d 21.13p 1.98p
CcKl 0 62.21c¢ 6.82¢ 89.02, 40.33, 4. 249
5 71.83h 7.55h 80.37¢ 20. 441, 2.87ba
SA 50 71.47, 7.99%, 84. 61} 28. 17 2.21p
0.0001 81.5% 7.51h 74.01q 22.23h 3. 38ba
BR 0.01 76.7% 8. 76a 83. 28¢ch 28.27h 2.35h

2.2.3 3fet AL A BE(POD) &4 # 7k  POD
0 0 A P R T M AU R S Y L ] R ot
FMARBENE. B3R 3 T LLE M, B4t
Z 3T Ra T, %A SA A BR AbFEAYH A (CK1)
POD 3 P HoH B8 CKO .35 THi&, 28 SA FI BR AbFR G
I | POD Y& P b CKO B 2 A&, (B2 5 CK1 A

BE, U 25 AR, X 1B SA A1 BR ALBE T DL B 2
PEARZE T 5 e J5 i AERRS Al i i POD V&1,

2.2.4 et Rk B AR (Po) & & AR B
(MDA) &2 &y %°h  EWIRNEY Pro BARIRR K
GRS MAEYIGE TR EEZAEM . MDA 2
R ALY S AR A T H AR B R
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Rt AV RE T e B3R R 4R AR, B3R 3 ATRAE
TS A2 2T R Wria i, ¥4 SA F1BR b2
B A (CKD)Pro & B A MDA & B KEMZE, L&
SA I BR 4bHE 5 R F Pro 2 & MDA & &2
FAET CKL, HorP LMK 50 mg/L SA A R
0.01 mg/L BR AbFERCRHAT. XK. SA Al BR 4b
AT DA 2 R 2 T 52 W38 I W AR A SR 4h v i
Pro & &1 MDA & EAFE,

3o i

B L 4 e AR B B R S S e
FOTERE . A4 A= K 70 2 I 0 B S 42 i e
GRS B AR I T — R (A A PR R iR
T, TEMSELEL 55, 256 R LIRS AR L%
AHHIRE TN A A R R EER Z 2
—, [ENH R A AR R E R E
B B AR Sh B T S B BT R,
625 S SA I BR 1] LABICSE 6 MRS 40 il 1 A=
KoRi . ¥ 50 mg/L SA AbHE 25 42 25 401
AR o BT A B RS L Mo S |
AL FR M A 4 2 B R B B Y
B 7E—EFLE BT TR e i, X
Sl 2 Braun S B e 4 B, A
RIGLE IR AT LA L W B 50 mg/L SA #2725 1M
SEAEHE G R SR E IR R S RIS
%, X5 Ananiera %[19]%5@,‘@3‘31&7 T E R ZEZE
A SA $ B R I A i e B R R R
Wb ZGZRNEMGED,

TEIEH S PF T A I B rp o] VA P 2 1 I 2
FHARERE  TEAIIK 4 5 BB 00 B o R T
T AT B4R M A AR s . A
RIS 455K E , SA F1 BR AbFET] 3 4 T 2
bt ) 46 M S 4 B I T VA PR TR R A R T
W, X SHABRFE Bk g g R,

TEKAY A A A 28— R
Fl ) 77 A AN AR 1 P05 56 22 2 BRI R 1 ol
SR A Bl 5 | T 4 L B st A 3
P25 S BRI hRER B R 2 R B RS T
Sy TR, T8 PR PO 4R 1 el B AR B R
PRt RSB Z TR EMEERRA,
DA T WA R A 1 e | DR R I oL S A AE AT
Rpr AEEE X, Ak mE, 75T R
i T SA i BR A 3 A 2 45 5 A0S 0 ARk
PN SOD TEHE, B LB PR I MDA FRLE, Jifie 1 1%
YRR S R SEAY, M T G R e T R 2 4

X G HARBF i 25 RPN P20, X T POD
SRR R SRR T R b B
JEAE AR AR P9 B9 POD Vi P T i 3% 55 A o 2 R —
. B2 A R IA R, SA 1 BR 4bBEA] A
BE LA T R 5 A B SE 4 i v A POD 7
P XULIHAET R s BE % s i RS SE K, SA
FBR AbHE X A ARSE Ly i R IS AR S R R A
) POD JEPEZIL HHIHIVE A

Pro J2 /K& R ILRR , 76 T e A ot
FE, BEVE W AR Y . Pro & B3N B
B F AR s A 2R K 3 SR AE A X AN RIS R HE BT
B KESHFTEAN . TRPMEIE. i E Pro & &R
B E R 2R A RS Pro FIE
e AL T B R R AR TR S 1 A U TR A
R FERIAT R A R, Pro & & F1 MDA & &
(R RALY O E p 25 ) AR 25 3R, SA
A1 BR ACHE AT DL B IR R 4 T R Ml e B R AR SE 4
B A Pro & &A1 MDA & 2RI R XU SA
FBR AP BUAERE B TR AR A K MR
Rt FE R, X EHAMFE AR SR A 2%
P (S P P N i (L

Log i

AN SA F BR RES A 280 208 A6 S 4)) i A=
FARDL x v 1 B G B BRAAR A #E A . SA AN
BR ALPEAE—E 2 BE_E e T 5 Mo o TR AR Sk 4l e
WA E . R SA fIBR 2P FA L&Y
(EREAERSE PTEVEE B S B TR, IR
L AR T e I R SR S A FI DI RE » 4EFRr i =
A DR BTG P - VAT 200 10 A AR B R AR, 58 TEAR SR 4l
BT RS 7 A 2SN A B, ATl 2
T~ SA i BR $5 3 LAY WE A 4 BE 43 1) /2 50 mg/L #Y
F10.01 mg/L,
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Effect of salicylic acid (SA) and brassinolide (BR) on growth and drought
resistance of cauliflower ( Brassica oleracea L- var- botrytis) seedlings

WU Xiaoli"?, LUO Livjin"">, HUANG Li-lan'; YANG Xiuhong', WU Hui-ling’
(1. College of Agriculture and Biotechnology, China Agricultural Uniersity, Beijing 100193, Chinas 2. Sewice Center
for Societies of China Association for Science and Technology, Bejing 100081, China; 3. Fujian Chaoda Modern Agriculture
Technology Research Institute, Fuzhou, Fujian 350003, Chinas 4. Daging Agricultural Technology Extension Center
Daging» Heilongjiang 163411, China: 5. College of Biological Science, China Agricultural University » Beijing 100193, China)

Abstract : In order to discuss the effect of salicylic acid (SA) and brassinolide (BR) on growth and drought resis-
tance of cauliflower seedlings, the cauliflower cultivar, Xuefeng was used as the material, different concentrations of SA
and BR were applied to the whole seedlings by foliar spray when the fourth true leaves were expanded fully and treated
with drought stress in pot experiment with sterile deionized water alone as control- The results showed that SA and BR
increased the index of high quality seedlings, DW —FW percent of top: root~shoot ratio, photosynthetic rate, stomatal
conductance, transpiration rate and chlorophyll content and promoted high quality seedling forming of cauliflower
seedlings. but had no effect on intercellular CO2 concentration- The SA concentration with the best effect was 50 mg/ L
and BR was at 0.01 mg/ L- Under drought stress, 50 mg/ L SA and 0.01 mg/ L BR obviously alleviated the decline of
soluble protein content, increased SOD activity; decreased POD activity, and alleviated the accumulation of proline and
MDA in cauliflower seedlings " leaves- It was concluded that application of exogenous SA and BR could improve growth
status of cauliflower seedlings and alleviate the cauliflower damage by drought stress to some extent » and the 50 mg/ L SA
and 0.01 mg/ L BR were the optimal concentration for cauliflower seedlings under this experimental condition -

Keywords . salicylic acid; brassinolide ; cauliflower; drought stress



