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Chlorophyll and Enzymes in Ryegrass (Lolium perenne L.) Seedlings Under Temperature and NaCl Stress
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Abstract: Perennial ryegrass (Lolium perenne L.) is one of the most important grass species in temperate climates. It is not only a kind of for—
age with high yield and good quality, but also a kind of turfgrass suitable for home lawns, parks, cemeteries, roadsides, golf courses and other
places. The studies on ryegrass were focused on the characteristics of growth and development, the technology of seed yield and the salt toler—
ance, and very few attentions were placed on the ryegrass’s response to NaCl and temperature. An experiment was conducted to study the ef-
fect of temperature and NaCl on the antioxidant enzyme activity, MDA and chlorophyll in ryegrass (Lolium perenne L.) leaves, controlling Na—
Cl concentration and temperature during germinating period. Increasing before decreasing was observed in antioxidant enzyme activity and
chlorophyll content with increasing NaCl content. The responses of the measured indexes to temperature were significantly different from one
another. The chlorophyll concentration in ryegrass leaves was the highest under 20 °C at all NaCl stress. The activity of superoxide dismutase
(SOD) and catalase (CAT) showed similar trend, which was illustrated as the activity decreased with increasing temperature. The activity of
peroxidase (POD) was increasing with temperature increasing under lower NaCl concentration. The malondialdehyde (MDA) showed increas—
ing with both NaCl concentration and temperature increasing.

Keywords: NaCl;temperature;ryegrass;antioxidant enzyme;chlorophyll;malondialdehyde

BEE TS AR R bR T AR S R G b A AR AR A RS, P N E PR R A —
FEERTE B, REETEMERGEMHE, &, FEERER RS- 2N - ARE A4
DRSS s AR S R G AR P B ORI 0 SRS EZ AR IR S E R G RAE
KA RE SRR S5 DI REY B I R R T A A ) T

%5 B #7. 2007-03-02

ESTE K SRR S (20040700 Wi sea o, e AU B IR 5 IR, AR A2
(2002AA648010) Wy T A B HON P E R, Rt b

EH B XA (1976—) , L, WAt A KN AL 3R, FE A TR LT B 0 28 8 P IR Bk T SRS S
HA AT RS WP, E-mail: lyuemn@126.com '

PDF L "pdfFactory Pro™ i FH R AGIHE www. fineprint.cn



mailto:E-mail:lyuemn@126.com
http://www.fineprint.cn

112 XU 8055 - NaCl i B SOUTE I JE 0T PR A2 0 4 e It 2 38 S AR DG G 1 AT 52 M 5

20084 1/

(R B AR AEY FR IR E by DX A 4k e fb ™
O IRACHEIRERZ Ch T RK, RE2H T
GEVERS AR BT IR 2 b P 3k T3 Pl g Ak 7K R
PEF KRS, BINTE T 3k AR SR e , 2215 ]
22 BRI i) 1 R b b DX R B A 1
K, DIATT sbp e (i brms i ARIRrERE, B
ERREN NN U URRZI T S i DA 8

T FNER Ay 52 BRI (A LR AE R0 AT, R IR
Tk AR o33 i AR PR b 10 1 S e SR ) 1 H i A 3
bR, PR A IR BTG TR A5 (ROS) , 5 A I 473,
J T IHBR A AR A — R AT A LA
A BRSPS A1 43, U SOD i . POD [ \CAT fif |
PAX T4, 15 PR BRI 2 Ge A A B ) I M n] BA
S W AE A A BT AT RE T AR 55, 45 P e ) T AR
iz X ER ERE B iR AR AR Y
A

ZAFEE BAE B (Lolium perenne L.) & —F4 2= Al
BOPPRE R E TR, IR Eh, S HAT R
B SCRARA R A B PP R0y T HREh PR 78
1 3 9 T AL T DR iy b [X e A B (9% b
B, E NI Z A BZ RN R
AR A KR B RS R A HRE ik o2
4 HE TR RN NaCl LRI 5m T BE 27 21 il A8,
WD o A SO ) B 22 B I i) NaCl v J32 it
& WLl B v B e T A A S T et
SRR O RARAG, IR BT B AL, S TR
B E— e A Eh m A X A A R B A
P HEVEAC T M DX 3k T A S R G R4
1 #RFA*E
1.1 e w AL

I M R 22 AF AR BAZ R (55 1 000 ALFf
2.007 3+0.034 g;n=5) . ¥ 75% L EEH#E 1~2 min
Ji 43 IE 100 KiFP-F I AR ARG FR R 85 75, DA
10 mL Hoagland™& 5= i /EXT B, NaCl 1 e — i Eh
JILA Hoagland & 3%, B8 AT EEKF:0.3% .
0.6%.0.9%.1.2%,1.5% , FF7£ B4 9 cm [UREFR L
R FIBUZIEARASUR 2 IR, Fh - Z ] DR — 2 g (]
B, S il DR A XoF A 24 B4 2 e R T 174 R U
Qo RISAERG FRAA TP RS RIS A T, A A TR A3
H124 10 °C, 20 °C., 30 °C, &AMELE A NaCl k&) 54~

A (G FRMA%=3 x 6 x 5=90) , HF KA FHEE T
IKANFEIT RN, RFRR TR E . Fh T & 2R A
TR TR A YA E TR AR 16 d R HUERK
AR — B R B B R, (30 °CHs, NaCl &
FESh 1.2%F01 1.5%I1) BB A7 Bl Tk 2R R ARMK, 1 H &
LRI RRAET R OUAR P 5, T LA o B ke e, )

1.2 MEFHE

1.2.1 MEgEME

-2 R 7 SR 95% £ BRI, 7E %K 665 nm
649 nm T E IR LR
1.2.2 T Kbt A AL BRI

R EE I . AREUHT st i 0.5 g B AR,
5 mL pH=7.8 MBERRZE M, VKIS | STHRABI A B0
VSRS 20 min (10 000xg) , b IV (T ) 131
AR H BT 0~4 C R RAER

SOD il 72 - 3 mL S i (15 mL 0.5 mol - Lt
5 22 P (pH=7.8)+3 mL 130 mmol -L-! Met+3 mL
750 pwmol -L-* NBT+3 mL 100 pmol -L-* EDTA-Na,+
2.5 mL 20 pmol-L™* FD # #{ % )+20 pL g, 4 000
Lx J&HE 30 min, B H 5 Gk 22 560 nm ¥ OD 1H, LA
AT B BE G A Xt B

POD Fif§lizE ; 20 pL B +3 mL S (0.1 mol - L
pH 6.0 7 2 2% vP i 50 mL+7A7 B A 1 28 uL, +30%
H,0,19 wL JE4), 470 nm Hofd, 4FE 1 min 325k 1
AL 3K,

CAT il Ul %€ 0.1 mL [iff ¥ +2.5 mL Jz v ¥ (0.1
mol - L ) H,0, 5 0.1 mol -LpH7.0 F#E AR 2% nh itk %
1:4 I ELBIRAT ) , 240 nm Eb @, AR 1 min 5250 1 1K,
LA 3 K,

MDA I . 1 mL fii+2 mL 0.6%(%) TBA, 3 13
Kt 15 min, Y HS FF 2O, BCEIEW, 430 7R
600,532,450 nm 3 MK T 6,

1.2.3 50 E 2N

e 52 TGL-16G iy MR vk & B DAL

SHIMADZU-UV 2550 4] WoB s e et

2 HR5iITR

2.1 AEIREF NaCl iR EX M EEMNZIN

25 3R O et 1 e (IR AFE — R BT DA S AE )
FI R S S A HLA R RE ST  FEFREE e T 4k R
g ey 2a S el o AN S L DA O BEEE it ST AT L /LN
NI 2R i AR AR T R, FIARLII S T

PDF SCHF# ] "pdfFactory Pro™ X RAEG)E www. Fineprint.cn



http://www.fineprint.cn

5527 B 1 N A A 113
ORI 2R S i S PO MR PR O 2R R B4 W TR HRY,

RO AR SR B 3R A i FEAIG, B
TE[—ER 0 25 T B0 AR S b AN 8 i A -
RO REEE, iRy B B Ao A3, SR
N BER SR RN SRR D R T R

AR EI(E 1 BN ) AR BT, itax
bl NaCl ¥k B 1 28 Ak s S LA [R] , RIS NaCl
WRER, Mok SRR NaCl ik T mmiss i, (524
NaCl ¥ ik 8| — /KT 5, 4R 28 7 i fifl NaCl ¥k &
BRI T [, 20 °CH, NaCl X -2 22 B 1R FH B
W, HUREEH 0.9%KT, M2 & 2 x Ay 1.75
i IRBT A A R E, BR 30 “CHI1 10 CHY X
HEZH -2 2R S R T 20 °CL{E % NaCl (1947t
PERBAKTF 20 °C, WL fie O 2 285 % 1
NaCl #2351 4 0.3% 1 0.6%, i) Fifi NaCl ¥k i 14
FRGH D DR = s IR AR F 4 =
B, A R R SR A S TR 20 °C 5l
it NaCl A3 P & T B AR i, Y
LN NaCl o R 22 2k [/ A e sz s, ot Jyep
M2 2R oAz 2 R 2, 10 °CL 20 °C, 30 C
T S X Y NaCl e 4351124 0.3% . 0.9%
#10.6%,

= 100
™ 200
" g 300

T
4

q
L
L
4
4
5

0.60 0.90 0
EWREE [ %
& 1 REREF NaCl KE T BZEMN F hitEER
&E(mg-g~ FW)
Figurel Effects of temperature and NaCl on chlorophyll
content in leaves (mg-g=* FW)
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Figure 2 Effects of temperature and NaCl on MDA
content in leaves (pmol -g-*FW)
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Figure 3 Effects of temperature and NaCl on SOD
activity in leaves(A560- g*FW)
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Figure 4 Effects of temperature and NaCl on POD activity in
leaves (AA470-min-g™* FW)
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Figure 5 Effects of temperature and NaCl on CAT activity in
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