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Change on seedling growth and some physiological indexes in leaf of Portulaca oleracea under
NaCl stress with different concentrations XING Jincheng, DONG Jing, ZHAO baoquan, WANG
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Abstract; Effects of 0 (CK), 50, 100, 150 and 200 mmol + L™" NaCl stressing for 21 d on seedling
growth of Portulaca oleracea Linn. were studied by pot culture method, also, changes in contents of O,
and MDA, and activities of SOD, POD and CAT in leaf were analyzed when stressed for 0, 1, 3, 7 and
15 d. The results show that seedling height, root length, leaf number per plant and diameter of main
stem, and fresh and dry weights per plant decrease gradually as rising of NaCl concentration; under stress
of 50 mmol + L.”' NaCl, fresh and dry weights per plant, diameter of main stem are higher than those of
the control, leaf number per plant, seedling height and root length are lower than those of the control,
with no significant difference; while, under stresses of 100, 150 and 200 mmol - L' NaCl, these growth
indexes all are lower than those of the control, generally there is significant difference. Generally, as
rising of NaCl concentration and prolonging of stressing time, contents of O, and MDA in leaf of seedlings
in all treating groups increase gradually and are significantly higher than those of the control except the
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treating group of 50 mmol - L™' NaCl. As prolonging of stressing time, activities of SOD and POD in leaf
of seedlings in all treating groups appear a change trend of first high and then low, and the higher NaCl
concentration the bigger changing range of enzyme activity. In which, activities of SOD and POD in
treating groups of 100, 150 and 200 mmol - L' NaCl at early and middle states (1, 3 and 7 d) of
stressing treatment are significantly higher and at later state (15 d) are significantly lower than those of
the control. As prolonging of stressing time, CAT activity in leaf appears a change trend of first high and
then low under stresses of 50, 100 and 150 mmol + L' NaCl, in which, CAT activity in treating groups
of 50 and 100 mmol - L™" NaCl is all significantly higher than that of the control, but under stress of
200 mmol + L™' NaCl, CAT activity decreases gradually and is significantly lower than that of the control.
The result of comprehensive analysis indicates that NaCl stress with high concentration obviously inhibits
growth of P. oleracea seedling and causes to decreasing of antioxidant enzyme activity in leaf, while NaCl
stress with low concentration has no obvious effect on growth and some physiological indexes of P.
oleracea seedling, meaning that P. oleracea at seedling stage possesses a certain tolerance to NaCl stress.

Key words: Poriulaca oleracea Linn.; salt tolerance; NaCl stress; growth index; antioxidant enzyme
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( Portulacaceae) &5 14 U J& ( Portulaca Linn.) —4F A4 &L
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Table 1 Effect of NaCl stress with different concentrations on different growth indexes of Portulaca oleracea Linn. seedling (X=SD)!

M Rk ok T M R T PR EL L \: # Rk ] ¥
NaCl YREE/mmol - 171 TPRERILAL /g HR T g B/ em M/ em EEA/mm HPRIT A
. Fresh weight Dry weight . Main stem Leaf number per
Concentration of NaCl Plant height Root length . )
per plant per plant diameter plant
0(CK) 12.50+0.94a 0.84+0.09b 29.13+3.35a 15.25+1.86a 5.98+0.25b 41.0+4.0a
50 12.65+0. 85a 0.88=+0. 10a 28.18+3.58a 15.00+1.70a 6.29+0.55a 40.2+5.2a
100 11.86=1.12b 0.79+0.08¢c 27.62+3.45ab 13.10+0.95b 5.71+0.22¢ 38.3+2.6ab
150 8.56+0.32¢ 0.62+0.12d 25.60+2.65b 10.70+1.20¢ 5.21+0.47d 32.2+1.7b
200 5.81+0.80d 0.54+0.14d 21.97+2.33¢ 8.51+1.05d 4.83+0.33e 25.2+2.3¢

D [R5 AR R INE FRE R R 25 5 B3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
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THE sy HER 50 mmol - L™ NaCl AbFEZH 4N, 1
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Table 2 Change of O; content in leaf of Portulaca oleracea Linn. seedling under NaCl stress with different concentrations (X=SD)!)

NaCl #¢ £ /mmol - L'

ANV AR IR (] A 0; %\E/MMOl - min~! - g_]

O, content in leaf at different treatment times

Concentration of NaCl 04d 1d 3d 74 15 d
0(CK) 6.8420.34e 6.72+0.45¢ 7.18+0.26e 6.85+0.53¢ 7.22+0.25e
50 6.98+0.75e 7.25+0.29¢ 8.25+0.25d 8.14+0.30d 8.07+0.62d
100 6.67+0.26e 10.25+1. 16bc 12.35+0.62h 12.22+1.87b 12.33+0.73b
150 7.02+0.28e 11.58+1.64b 14.58+1.24ab 15.87+1.05ab 16.64+0.92ab
200 6.85+0.34e 12.65+0.38b 16.88+1.88ab 18.35+0.98a 20.45+2.22a

DORTEN /NG 74 278 22 5 1.3 (P<0. 05 ) Different small letters indicate the significant difference (P<0.05).

£3 FEIRE NaCl HE& 4T DERS S H MDA & B0 (X£SD)Y

Table 3 Change of MDA content in leaf of Portulaca oleracea Linn. seedling under NaCl stress with different concentrations (X+SD)!)

NaCl #¢J¥/mmol - L™!

AR FREF ] (1 MDA &5/ pumol « g™

MDA content in leaf at different treatment times

Concentration of NaCl 0d 1d 3d 74d 15 d
0(CK) 1.46+0.36e 1.4420. 13e 1.52+0.05e 1.50+0.35¢ 1.55+0.62¢
50 1.4120. 14e 1.42+0.39¢ 1.51+0.54e 1.65+0.20d 1.54+0.36e
100 1.52+0.51e 1.68+0.42d 2.19+0.25¢ 2.24+0.38¢c 1.81+0.32cd
150 1.51+0.25e 1.91+0.34cd 2.66+0.43hc 2.93+0. 18b 2.85+0. 14b
200 1.5420.44e 2.32+0.22¢ 3.44+0.31a 3.75+0.24a 3.83+0.52a

DRI NE R 5 5

.3 (P<0.05) Different small letters indicate the significant difference (P<0.05).



554 4]

TSI, 45 ARHRIE NaCl Bl 250 T S ik oAl i AR 4 K it il o A BRAS AR A 22 1k 73

50,100,150 F1200 mmol - L™'NaCl i1 4125 R, it H
MDA i 43 B 7E i a AR BE 7 7 .7 A1 15 d Bk 3]
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150 #1200 mmol « L™") NaCl 8 55440 F , ik o i H
H MDA B s B Ak B R [R] 4iE 4 326 30 38 , 24 5 % B
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2.3 AEIRE NaCl BB G TG4 EMN R &
MEWEEEENTH
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£S5 MEG6,
2.3.1 SOD #&HegT i  HE 4 a5, H A0 H
R IR SOD 315 1 LA Kk BE 20 - 1 78 45 15t 8] BE ) SOD
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A, B NaCl ¥ B TH i B i ad s [R) SiE K | 45 A # A i A
) SOD ¥ 1 i 2 /& T AR T % IR R 4% A W AR A
Bt Ak B ] SiE K, 4% Ak AL %) SOD 3% o 5 B
R RS % H NaCl 3k 805 SOD 1 1748 e
B, 7E 50 mmol - L' NaCl 38 454 F , i H SOD
TEPETEAL TR 3 d B3 B e e, B R &7 17. 8% , Bifi
JEREMRHALEE 7 d JG 5X IR W R, X—28
WEMR O, RN ERR N -8 (F2), kY
fE2R SOD WY, 0, i m 55 T SOD MM
T 5 T RDY) HEAE P8 A RE FT . 24 NaCl ¥R 7
Bk 100 150 F1200 mmol - LB, I A4 SOD 1 7
PIfeab B 1 d B3k B f i, 43 i B0 R AN 50. 4% |
138.7% 1 195. 5% , H34 8 2 % T 8 ; L5 SOD i
PEPRGHE N[ A0 EE 15 d S5 35 8 K0 IR 2 Sl Ext
HRFAAIR 11.5% .23. 6% F138.3% . FH 5 H ¥ NaCl
Jopaa 5 1R R O 1 R AR BRI A8 J B o] N5
Fi R SOD i P By s T e 5 T e A 3 B ] 74 S 4 44
b O, FR E A — T 20 i 4, i SOD
TP T B, AT X

2.3.2 POD &EWey A mFES . 76 AR E
NaCl FHB 45T, S5 i F i POD 1 14 19 A2 1k ¥
#5 SOD W PE A AR fb R I A — 5, £ Ab B v
BRI R POD 336 4 LA K X6 HR 20 M- A 4% Bisf (8] BE ) POD

®4 FRERE NaCl B K H TSI EIT R SOD F R (X+SD) "

Table 4 Change of SOD activity in leaf of Portulaca oleracea Linn. seedling under NaCl stress with different concentrations (X+SD)!

NaCl ¥ /mmol - L™

AN [FIALBRE [E 57 SOD W& /U - g7t

SOD activity in leaf at different treatment times

Concentration of NaCl 0d 1d 3d 7d 15 d
0(CK) 69.25+9.65¢ 73.55+7.13¢ 72.86+8.28e 74.6229.26e 68.35+8. 18e
50 72.15+5.05e 79.64x11.25de 85.85+13.63d 71.66+7.25¢ 72.85+11.57e
100 75.28+8.32e 110.65+15.45¢ 102.45+11.05¢d 88.92+7.05d 60.50+6. 25f
150 74.29+6.55¢ 175.55£19.50ab 140.25+15.50b 115.83£13.13¢ 52.25+12.85f
200 77.26+12.25¢ 217.35x15.58a 156.13+14.05b 117.40+8.25¢ 42.18+7.25f

D RTINS bk 7R 22 5 .35 ( P<0. 05) Different small letters indicate the significant difference (P<0.05).

%5 AERE NaCl B8 &4 TOETI4 M B POD EiEH T K (X2SD) Y

Table 5 Change of POD activity in leaf of Portulaca oleracea Linn. seedling under NaCl stress with different concentrations ( X+SD) 1

NaCl ¥ /mmol - L™

N[ A BRI E] - A POD /U « 7!« min™!

POD activity in leaf at different treatment times

Concentration of NaCl 0d 1d 3d 7d 15 d
0(CK) 85.43+12.35¢ 82.36+8. 15¢ 80.72+4.53e 81.65+7.75¢ 86.35+9. 82e
50 79.63+9. 64e 97.71+7.55d 91.50+6.75e 82.55+11.08e 88.43+11.35e
100 84.45+11.15¢ 112.65+13.62¢ 109.56+6. 84c¢ 107.50+16.35¢ 73.18+5.44ef
150 86.15+13.26e 135.52+10. 50a 124.23+8.85b 95.85+8.75d 66.88+3.55f
200 82.44+5.43e 146.41x15.52a 122.48+11.03b 96.87+6.98d 38.75+5.15¢

DRI /NG bk 7R 22 5 .35 ( P<0.05) Different small letters indicate the significant difference (P<0.05).
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£ 6 AFEKE NaCl BB £ 4TI EELHEMH CAT i@EM L (X£SD) Y

Table 6 Change of CAT activity in leaf of Portulaca oleracea Linn. seedling under NaCl stress with different concentrations (X=SD)!)

NaCl ¥ ¥ /mmol - 1! AN[R) b BRI R B CAT 15440 - g’l - min~!  CAT activity in leaf at different treatment times
Concentration of NaCl 04d 1d 3d 74 15 d
0(CK) 148.78+13.65d 152.46+13.53d 145.38+18.75d 149.63+9.62d 155.42+14.35d
50 152.69+17.55d 202.38+23.25b 217.88+25.62b 179.35+9.88¢ 169.52+8.91cd
100 157.84+16.65d 228.65+15.52a 235.78+18.75a 198.75+22.45b 187.33+20.62¢
150 149.63+21.42d 195.98+19.85bc 176.25+19.26¢ 129.79+13.62¢ 118.45+8.65¢
200 159.62+12.76d 140.75+18.52de 127.63+6.95¢ 105.45+8.79f 104.38+5.41f

DRI/ NG B R 22 5 .35 (P<0. 05) Different small letters indicate the significant difference (P<0.05).

YR E 25 Bl NaCl ¥ B TH v A0 6 i 8] 48
K, it POD TG PE SR S5 T i J5 BEAR A A8 1k Ea 3
H NaCl ¥ B & = POD 3% P 22 i 8k K, #F 50,100,
150 #1200 mmol - L™' NaCl it 544, 1 A ) POD
TEPEXITEAL B 1 d B35 3 fe i, 43 5 B8 BRI 1
18.6% 36.8% 64.5% M1 77.8% , 22535 % ; 5%
AbFRZH POD 5 PR T B, Hirt 50 mmol - L' AbHRZ
) POD P 5 % J8 TG b 2 22 5=, i G A &b 38 2 1)
POD {55 X BRI A 35 22 5, AL 15 d 1,100,
150 #1200 mmol - L™' NaCl XbFHZH i) POD i 7 2 5%
%, B0 HR 20 S B AIG 15. 3% 22, 5% F155. 1% , S5
45 L3R W] . NaCl JHlr38 BB 8% 78 40 B 8] N 755 POD & P
This AB R KA A NaCl il U 7T 53 POD %

PR,
2.3.3 CAT &M T HE6 i . K0 THA M
R BRI UG CAT 5 M DL K %k HR 40 - F 78 4% 1) 1) B 14

CAT VM TC W 3% 22 5%, Pl NaCl ¥R FE B9 42 5, it
CAT ¥ P34 2 Sfe T Ja WA A 728 A 34 T B Ak 2 sf
[B] ZEK: I B CAT 3 P #£ 50,100 A1 150 mmol - L™
NaCl B8 451 2 35T & 5 B 28 f ka3 78
200 mmol + L™ NaCl JFirift 254 T J0) 52 B 326 457 4 A1 1) 2
fb#a#, 7E 50 F1 100 mmol - L™ NaCl Wil 554 F
CAT {GPELEAL I 3 d IR 3 e iy, 20 B0 iRt g 17
49.9% 1 62.2% , HJ5 BB FEAI% , H X5 F X B, HLE
TR I 50 IR 22 57 355 7E 150 mmol « L™ NaCl a5
PR CAT 3G PEAEAL B 1 d I A 2 5 i, 800t IR 42 v
28.5% M5B W AR HAEAL IR 7 #1115 d BT X
W, HL 45 B (8] B (%) CAT TG 4 5 6 R34 18 35 25 5%
£ 200 mmol « L7 Wil 548 T 0 - CAT 36 MEHFLE T
B, EL7E A0 31 45 B (] B A% T o0 B G e/ Ak 38 Y
3.7 F15 d B SX A B 2R IFEAL I 15 d i)
W 2 B G, AR X BRI 32. 8% . SEBe 45 LRI A%

W FE K G NaCl a8 GBS 15 S S Y5 D CAT 1
PR T, DAHRAR W38 1 B 0% 3k 804k 47 5 5 i 48 e ¥k
JiE BB ] 1 NaCl Jilpa D) i e 7 A 7 E 40 5%
T2 CAT TEHE AL,

3 i

ER 3R AE ) Fie L A i B S 1 3 80 el S 4
R A A A1 o R R R T AR ) RO BT ER RE ) L X
Z BRI A K B, AT S R A A K
B SRR BT 1Y, A J2 A 0 6 NaCl W 38 d5 o #5008 9 s
W RIS R R BARVR B (50 mmol - L")
NaCl [ %5 By 14 90 &)y i A= A< e B @ i /R, B
Xf s gl v AR O — E AR EE T, 7E NaCl a5
PFF 50 (Iris lactea var. chinensis ( Fisch.) Koidz.) %))
AR MR et A L RAE P IR NaCl il
REAE L HE S VG D4 258 ARG A T BT A 3R
Al RES S DA B R TN XE B AT HE K T
TCR MR I G B TIE R LY A G, ek
JER NaCl 338 (100 F1200 mmol - L) Xf Ey i S 4 i
A KR A A AR R A ) AT SR, T S W A
X5 2 0 A DG RIS A ) T AR LA 258 0F B
AT B i HE AR A bR, MR AR G A2 = R NaCl
SERVEIIINE ST ATE Jer L SiE SO F L I s pnkail:)
Ho R BB (AR ) A b AR 73 (25) X NaCl g
FEACHURR . X AT BES = MR B NaCl e BHAT T AR XK
G3H U SRRSO 1A 890G 1 A G
(] B3 B A AR R NaCl Jip38 25178 AT R 8 AR KR
A gy TRC SRS L3 B i B

R P36 BE A% P TLAEL ) AR P 355 M 40 AR N R 1Y
RS NGI AT CE =W R il S U =R NI Gt O
PRV R, I 0 — 25 40000 A0 B RS F) 5 # A T g 0
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TSI, 45 ARHRIE NaCl Bl 250 T S ik oAl i AR 4 K it il o A BRAS AR A 22 1k 75

NaCl 8 2545 S it ol 0|t AL (0, ) FTA
TEE(MDA) AR A B B R — Bk, £
NaCl AbFRATHE 1 By i Se it i 48 5 OB BR RS2
B8] P15, e O B AR R, 5| & IR AR AR i
U R G, AR BE NaCl W36 38 i i i v 5
1A B 22 58 22 1] 1 2R A7 28 I 1 I Ak R s ) 1) B <
O, 2 1M 28 98 110 450 0 R 2 38 W e A, 0 IR ok 32
NaCl Jira 51 A 1) 0, TR 2 FIEE 8 G 461 47 A2 ] 396 1Y 5 i
TERVRIE NaCl B0 2500 AL BRI [R)EH  O; 7% 1t 11
JERE 2R e 0 1 8 B2 8K R, i v ¥R BB NaCl e 51
R O BRI ZR G 5 2 A AT 0 Y

PRI 2R S8 A S A0 A A 90 o 355 e e 1] 7
A RO BRI PR AR B R R A, S M S A P
PEZEUIAR G, Hor H AL B ARG (SOD) it A Ak
fifi (POD ) i S AL EUH ( CAT) J2& BT E AL
Y EAE v M A el R DR B R G e R M A
F, R E BB RERT . B, AR 2
DY SEL R O, R MDA %4 L& SOD \POD
A CAT HEPER ARk, LU AR T 1A D T 42k 1 7 A 3
AL, BFFR S A Bk 200 mmol + L™ NaCl iy
AT CAT TH P RREE T BEAh, HoAth 2 BE2H (19 4710 4
ARG TG PR 32 NaCl 8 75 510 52 B A T s AR )
Ak X 5 V0 ( Hippophae rhamnoides Linn.) | 5
F5 ( Festucaar undinacea Linn.) F122ZZ ( Secale cereale
Linn.) %5 48 ) 52 #h W 38 )5 09 1 48010 il 1% 7 722 A B
HE BRI B b AU R RE T R
NaCl 388 3 B ) 35 P S8 45 1538 5 NaCl Bl 7K 7 AH
3, FEMRHEE (0 150 mmol « L™ ) NaCl it 514 F ,
BE T 147 D8 41 B I P v T ST TR 1 ) B s A 3
[ AT, O Al MDA % 12 18 MR ATG , 28 W) 4t R 43 175
FUEE, ik D4 i X NaCl 361 (438 I BE 77 4 B
15 3B NaCl #& & (100,150 £1200 mmol - L") #
I Y BEAY T 32, B4R SOD  POD M1 CAT ¥ M 78 4
WA BREE m B 7 H Ry 0, Fl MDA & s iR 4
AEFFTERL K5 0 HL B e i 8] GE 4, i R e
SEALEES PR IR R R, S EOX — R FEE R
FIREY : i TP R ST BE I A R, Sk
NaCl 38 255 T B 147 04 P 376 4 401 772 A A8 e R
TR AT LA S T A {40 1 P A 4 Al B
i ST R, 5 R ARG Y 3 A 0 20 i
SER AT RE A AN T 45407 , I vh M e 4R T il T

P4 e AV AT 1 AR R IR R 2R

25 BTk NaCl e X By v iy i AR 4 S AR 3R
ARG BRI 5 10 -5 1 360 7K SF 0 36 B () 2 DD AR O, A%
WeBE (/N 50 mmol « L") NaCl JBipie X 2 45 5 4 1 114
IEH A TC A S P A58 , ) T2 ZE B A
JRAR R A — & By 42 4 1T 5 LBl P 38 i a] /Y 4
NaCl i385 & 14 O, Fl MDA 14 #2276 Bt S8 AL i
REWPFEVER T B2 EE s, RS L w BA
—E MYt R T W EE (100 ~ 200 mmol -+ L")
NaCl JF3e DU AT 5 2540 i) 5 05 05 40y 1 09 2B 4, FEr Xl i
o RV P 00 14 A FH 5 8 3 5 B 3 ) ) B G,
% B F R SOD  POD I CAT 3% 11 52 S Th I [ Ay 2
feiash (0 FHU A i R 58000875 58 114 B, NaCl
JME 5K O F1 MDA 75t A RFSLHG N, 15 120 e o 225
PRI RE YA AT 30405 , Fe X T 30 L 1 D 4l v i A
ZEIH
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