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Effect of interaction between selenium and sulfur on malondialdehyde molality of broccoli seedlings
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Fig. 2 Effect of interaction between selenium and sulfur on relative conductivity of broccoli seedlings
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Table 1 Effect of interaction between selenium and sulfur on soluble sugar mass fraction of broccoli seedlings %
4 33 KEFREFE] /d - Treatment time
Treatment 0 1 3 12
S0Se0 2.00%+0.01 a 1.9340. 010 bed 1.9540.01 cd 1.96+£0.02 cd
S0Seb 1.98+0.02 a 1.9740. 010 abc 1.9840.01 be 2.00%+0.03 be
S0Sel0 1.9940.02 a 1.9940.028 a 2.01£0.04 b 2.037£0.02 b
S0Se20 1.9840.07 a 1.92+0.010 cde 1.92+0.01 de 1.89+0.03 ef
S1Se0 1.97£0.02 a 1.98+0.010 ab 1.99+0.01 be 2.01=£0.01 be
S1Sel0 2.007£0.02 a 2.00+0.024 a 2.07+0.01 a 2.14+0.03 a
S1Se20 1.98+0.06 a 1.924+0.010 cde 1.93+0.01 de 1.9240.01 de
S1Sel00 1.97£0.10 a 1.9240. 030 cde 1.90+0.01 de 1.86+0.01 f
S5Se20 1.98+0.03 a 1.89+0. 010 de 1.88+0.01 e 1.85+0.01 f
S10Se20 1.95+0.05 a 1.884+0.010 e 1.87+0.02 e 1.83+0.01 f
T AR /NG 52 B 26 7R Ak B ) 22 57t 3% (P<<0. 05) . R [l
Note: Different lowercase letters indicate significant differences under different treatments at P<C0. 05. The same below.
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Table 2 Effect of interaction between selenium and sulfur on soluble protein mass fraction of broccoli seedlings mg/g

KEFREFE] /d - Treatment time

4 3
Treatment 0 1 3 12
S0Se0 46.02+1.06 a 53.35740. 27 bed 56.0240.26 ¢ 59.2840.33 ¢
S0Sed 45.81+0.94 a 54,1440. 36 abc 57.474+0.33 b 60.814+0.52 b
S0Sel0 46.50+1.19 a 54.954+0.59 a 58.1740.10 b 61.8340.27 b
S0Se20 46.90+0.46 a 52.904-0. 28 cd 54.2740. 46 de 57.9940. 36 d
S1Se0 44,89+1.28 a 54,3940.57 ab 57.954+0.27 b 60.954+0.31 b
S1Sel0 45.87+0.93 a 55.2440.67 a 59.2140.50 a 63.7940.45 a
S1Se20 44.69+0.30 a 53.03=0. 38 bed 55.044-0.37 d 58.2640. 36 d
S1Sel00 44,58+1.02 a 52.2440.47 d 53.5740.32 e 57.3340.16 d
S5Se20 44.47£0.99 a 50.474+0.25 ¢ 51.6940.23 f 55.9040.16 e
S10Se20 44,40+0.74 a 49.7340.27 ¢ 51.3140.14 { 54.6440.24 f
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Fig.3 Effect of interaction between selenium and sulfur on proline mass fraction of broccoli seedlings
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Fig. 4 Effect of interaction between selenium and sulfur on CAT activity of broccoli seedlings
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Fig. 5 Effect of interaction between selenium and sulfur on POD activity of broccoli seedlings
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Fig. 6 Effect of interaction between selenium and sulfur on SOD activity of broccoli seedlings

3 it

i A MDA 285 i AL e bRz — . 0]
J5 AL 90 240 i P  od 40 A R R A 40 % 300 5 A
T V7 P R 55 5 RE R R S 8 A SR /N TR Ok i ik 4
FRESZ5 P 1) /AN S AFRT FE, S 238 v o 200 i 6 S R P
BT IR 00 75 B2 e R s A i 1Y) o7 1 R A R
Ko 25T O R WL 5 mg/L A AE
FRRAR R M R /N A MDA S B B8 /R Wk BE L
10 mg/L 4b B0 fff MDA 57 & B /K W& FZ TF & .
Zembala ZEF B 5¢ 5 05 L il n] L@ 1 U AR /N & 4
360 200 LB B 2 A T R B BV U AR R X A
JoT RS A DR A B2 W DR 3P /N A S A2 bk aE . AT
PERE R OG0 B 42 77 W) 2 4 0 A 9 Bk A 38
(2, 2D W AR K OKOE
— T B [ DA A AR SR 4 T R
Jo B 3 SO 14 s AR e B G R X AR SR 4
TP E A T A SR 4 i T I R AR A b

B AR B T i I 38 LB B B R R
T fift Tt K figp « AT B ARG 77 46 232 4y 15 0T 9 1R 2 1 5T
SRR O R AL LU B 08 SR A A e 4 L A
1T AR AR R A2 o (8 0 3 1 B 5 T A L AN
S AT AR EL A L X A SR 4y R R .
T 8 A WL 3 P 2 s D 2 5 R T AR SR A
HRGC 0 K A 2R T BRI R
V- T B it IV S R A 8 A T S 3 B o v R
Bl ATV PR B . FEARARKCE T L 3 R
Y R K R B e T R T R B L R I E E  E
SRR H G L 7 I R AR v 2SR T ML
ERSEIRGE V5T ) CaaE o S S e P
it A BE 41 #5  F Si m] 9 B 1 e m] O R
IR FEAR MDA S BE R W o il R A
FL) A 2SR o3+ R — R AR 5 2 A )
JoT HC i e — s TR b T LS WA ) r P
0 A =R 5 e T LA — S 3 A B G A P
Tt Xt 7 AE SR 40 B A i R s R A P L SO TR A



< 104 i A 4

O 21 %

B, EE R EY AU BESCAR B it B AT RE I /N
SR PN IR 1Y 7 A L R 4 805 AR Se
(IV) Ve J S M 8 38 IE AH OG . AR50 v, LA 5 38
WARALHL R L T AL L i iy MDA Ji & B8 IR
VA X R 23R TG A R ) o = S N S
R MR E R 10 pmol/L i H 3 e /N
(B o LA RS R] 14 398 in A2 Ak 34 ok i B B L ik
. B R v A GF A S 4 A I A8 4R L 2R
Tl T T AE SR LT v R 0 A e SR A KT s T g
R R TR O A 3 P I v B 1
H8 5 S 1 K /IS 1 R B I A I e R A 10
pmol/L Bt B KAl . #s Rios % & B, W)
rR 7 AR 1 3 AR O B 2 bk 28R (Cys) AT g
LTI A HLBR R 4516 & 4 - HAT B AR AT 11 25
PEVERT . A8 v, 20 pmol /L Al b BT Bifi A7 vk
FE R38N AL S 4 1 MDA 57 5 B8 JR ¥ BE L AH X
FL 5 0 1 SR/ N S B R T T B L T T R
et 5 I 2 TR O e R I VA R ) i 2 e
KGN 5 3% 88 5 BLA iF 58 45 SR AR .

P 7 8 A5 A b B A PR T RE L LA A
e A 2 G A Tl ) 6 T 4 s R T R 0 R P
ALY A A L BFEE UE W S AT R R R i A
YA R A2 L AT S AE 7 AR AL R L T g
i vy 0 T AT RN R BREO, Ya AR R AR 4
SRR RS A B AR m U R TR . XURE
ZELT A R R v R A 0 RT R E 4 48 55 SOD L GSH-
Px %M EES S w2 By EE. Ly
LT AR o Se-FFEAIAR 2 Ik & R (SeM-
SO & 5 AL 30 AR 2 R 5 L (BoSMT)
1 S DR 2R 3k 55 G Ao ' B VDR O L R VR B A R
TR FE . RS A R 5 e B L AR T LA
BB ORI B SODLPOD Hil CAT 2535 4, 1
55534 R Re e AR U R AR B2 v A e H IR-BE AR im
i AR 1 AP S i 1 6 4  E BH ORI K VR BB A1 TG
i 1 T 1 TS A2 L 4 58 B 4R Ak B AR AN D
WA dE RS . BRAE MR T R TR
) 6 P 5 SR TR 1) A A 4+ 2 T S T
HO T ICR .. LKA E SR8 kB 6
3 3 T B S T 2 T R R o T i o b
A B A o ARl aE L ke RAED K B KRR
T 50, 2 W E — VIR S 1L P 88 0 8 3R
v BE AT 42 K R i R AR 4P i (SOD, POD,
CAT) [ & M, DT A3 %008 2% 7 1 32 8l
AR 5 2 B L ARk 1) TG 1 4 o T AR SR A

i H ) SODLPOD H1 CAT 3% e, T 25 vie B i )
i SOD,POD Fl CAT S5t S AL il 1) 15 4, 3 Fh
Fit 195 1 5 K AEL Y 1 BLAE Al vk Ry 10 pmol /L B
Wi s (1] £ 185 o 8 3% M A 2 K i B 1 4 5 5 S1Sel0
2 A 1A 4 50 it Al 2 32 = SODLPOD FI CAT
ARG P, BB % m T S0Se0 1 il 1 1 5 S5Se20,
S10Se20 41 & Ay filh i BE it 4 2R, SOD, POD #
CAT 361k 5 35 M T X HR (0 Al % o . 6 R 407
SR RE R WY L B T T 45 I Ve B2 1) TG e . 5 4 v
B SOD, POD #i1 CAT 45 4 48 1k W 19 1%
P e i JEE 0 G 4 T S Ak L A 6 i TS e
HE 0 B B 0 42 & (ELAE AR TR AR K - iX 5
AT 25 R AL

25 TR A0 AR e R T A S 4 B 3 A
ARG BB A A T P AR v B 0% G A G S fE 4
TR0 T AL SR AN BT M A T A R AT O
38 il /0 e R — o AR LB AR b aa o it
A 1 mmol/L S.10 pmol/L Se A #f 4 7= rhi 5 1€
SRR S A R P R Ak
ST T it A T A 3 Hh i R R A Y S e
FICG ZAH BAE A Ry ik — BT .
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Effect of Interaction between Selenium and Sulfur on Osmotic

Regulation and Antioxidant Enzymes of Broccoli Seedlings

CHENG Kai'*,HE Mao', HUANG Zhi', XU Weiping' and LAI Yan'

(1. College of Horticulture, Sichuan Agricultural University, Chengdu

2. College of Agronomy, Guizhou University, Guiyang

611130, China;
550025, China)

Ten interactions of different selenium (Se) and sulfur (S) of activities of the anti-oxidative

enzymes and the mass fraction s of osmosis-regulating substances in seedlings of broccoli(Brassica ol-

eracea L. var. italiea) were evaluated to provide the basis for the cultivation of the broccoli containing

selenium. The results showed that the activities of antioxidant enzymes (CAT, POD, SOD) were im-

proved significantly with treatment of 1 mmol/L S and 10 pmol/L Se(S1Sel0)compared with control

group (S0Se0, without S or Se). The enzyme activities were increasingly enhanced with time going

on. There sults significant increased mass fraction of the soluble sugar, the soluble protein and the

proline, mean while the results significant decreased in the malondialdehyde (MDA) molality and the

relative conductivity. Under the treatment of selenium stress (20 pmol/L) with the high concentration
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of sulfur(5,10 mmol/L) ,three antioxidant enzymes were inhibited, the MDA molality and the relative
conductivity increased, mass fraction of the soluble sugar, the soluble protein and the proline de-
creased, and the stress effect was more obvious. S1Sel0 treatment significantly increased the antioxi-
dant capacity of broccoli seedlings, and it could protect the stability of cell membrane and improve the
stress resistance, hence, it provided references for production of broccoli.

Key words Broccoli; Selenium; Sulfur; Antioxidative systems; Osmotic regulation
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