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EAEEBE

EA PR RV R TS ELAE Y
A B A AGTE B T BRARR R . R ETM R R
B, 0.50,100, 200, 300 mmol/L A [&] ¥ J# # NaCl,
Na,SO,. NaCl+Na, SO, # W 4t 2 H) & B2 4 i o,
Na,SO, 1 B 19 1 % e K, H W0 B B 7E AR ok B2 (100
mmol/1) £k B8 i B8 1E % A K, BB H B 4 3k v .
B 4 40 % B NaCl, Na,SO, il NaHC O, #B 2 35 41 1l
TR Y A K, B NaHC O, i 21 4 B8 fe ok, 7] fig
S PR A R pH ) 2 [R] VR FH Sk A 8 2 = 2B T 1o
VEF o ok SR 45 S B0 A 4 555 0 6l 36 Xof Ag A A
TY S T RERA YRR RIFAREE pH AT
MR ) ¥ A2 K BT 58 R B, 5 TR 30 AH T L MDA
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T 1 O 3 7 B 30 o O U A 3 R A R AT R
B 361, K B 3 T A0 G R T B Bl 3 O R T
G AL . H AT A0 A B G T R B A 1 F 5 I 3
AR DAAIG b 8 Alamo 1 5 Hi 8 Blackwell-1 g #4
B, B 2R ER (Na,CO,) Braf ™ 3 F i (NaOH) Jipaft
PR E5 0Bl 30 X WA B I 4 B A AR A 0 T
S Sk MDA A FH T R et i R R (I AR A
1 ##F7FE
1.1 R34

Alamo il Blackwell-1 1 4t 52 7 4 Ak B} 2 Be 0l
L 3% JF A AE T L mOMRO K A% - 50 = (4 °C ok
F9) o Alamo J&— Pt 1 A Hiy 8 & B Az K B B 36
79 18 45 A 5 T Blackwell-1 X B 8% , A= K 5 B 45
18 38 TR 41
1.2 K&t RAE

T 5 A VI S R Bk /N — 30 T 1 R
R 6 A, R 428 07 X (A2 20 em (K 20 em) , B
ARV R B L 2: 1, B E i i, B A AE
FER SRR T AR LA E T AN TR, HR
M 28 °C/24 °C, HIIRIE 70%/60% , 6 #8 14 h, )L &
5% i A 400 pmol/s. K FH K BEVE 4h i, 45 J8 Jite Jin 7
K — 258 FE A9 Hoagland & 3% W, FE WA RR = nF A ilC A
T ER I . MR K B 3~4 4> 4 BERT , 3B B 4 — 34
Moy BERR R B (LRI 2: 1) o W5 R
SE AR BENL XA BT, YA Y A K R R (E) B AT
AR, BT 2 Fi R 4 (0 F1 60 mmol/L Na,CO,) 1 3
il N ] B8 B NaOH % ¥, B pH {E 4 7. 0(CK, TG M
) .8.0.9.0(Na,CO;: NaOH=1:1) . P4 B2
ap BN AREL , BAEKERK S ER K
BEVE 200 mL ¥ W LA 4k F5 5 WOk B2, RPN R 4 e —
5 B 1) Hoagland 8 37 W, At A 3 20 Jin A %5 &5 1) 26

1.2.1 KBt A AT AT MR B Bl T R 2R AW (£ 1),
F1 AEARBLERS
Table 1 Number of different saline alkali treatments
VOELE e
i A 0 mmolL ! 0 mmoleL " 0 mmol-L 60 mmoleL 60 mmol-L 60 mmoleL "
pH=7 pH=8 pH=9 pH=7 pH=8 pH=9
Alamo b PR Kb 2 Qb B3 AP 4 Kb 5 AbHE 6
Blackwell-1 AbFR 1 hb¥2° Ab R 3° Qb 4° QbR 5’ A6’
1.2.2 R F S 5lFEMHE S B 5 OCE 1 IR IURE,
2 ZBRERW

XFHR) 7R 2 YRHORE ) (14 (5 3URBURE ) Al 21 (5F 4 YR B
FE) RRBEMEA, F 20194F 9 A 20 H #4756 1 IR IR,
HURE B B9 R S R A TR LR 55 2 =55 3 v st
J F i R A K R A R R A AR (f
AERRET 290, 1 g) o T IE T R PR
AR AT M A AR e R SBORE B
WA UG R AETE — 80 “CUKA 7

Jeh ARG I E S %R R Ik v A A
X B 7K I SR AR RTRR R i SRR
AL Y R R AR L R P
AT E 2% A A R O TR I TE B A A
0 2 A 2 P R 2 B T W G250 38 W] v M
TR T VA P I SR IR B kY
1.3 HESWH

iz ] Excel 2007 #E47 8045 % 3, IBM SPSS Statis-
tics 19 #E47 £ 4b B 43 B I-AE K -

2.1 REBESE

2.1.1 wh&Eda FHOUBE ST B T AR S A AL
6, Ath Arb BB BB 14 I SR 2R a5 kUl 20 s IR 884
B AR TR B SAAM L, S 1 R
B Ab PH 5 09 Alamo M4 2 a &% 8 4 6. 791 mg/g, b &
PR 4 (P<<0.05) . 55 4 R 55 1 IR IUFE I 1)
Mot R af /2T BHE(P<0.05);F—ABEAHT,
Blackwell-1 (4t K a & 54 9 7 27 H 5 X5 BZH 1 )
%25 (P<<0.05), FRET 49. 200 ALHE 6 Hi 3 UL
FERY Alamo M4 % a & 2 TR0 41, JF A2 A
R BURE BsF L5 IR T AL PR 55717 Blackwell-1 4 2 a
A S L UCHURE B g T R B 38 21, O A T T
FERF H & 5P 47 22 5 % (P<<0.05) , %5 1 L
PER Y B i 2 B | T AR EE 37 (P<C0.05) (58 2),
2.1.2 &% EDb AF5HY Alamo 7545 1 W BURE I 17
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Table 2 Chlorophyll a content of two switchgrass varieties under different saline alkali stress

W% a it/ (mgeg )

sty il Ak 3
2019-9-20 2019-9-27 2019-10-4 2019-10-11
(55 100 (5 2) (55 310) (4%
VLB 2.12140. 58" 4.397+0. 88" 4.651+1.89* 2.546+0. 51"
AbF 2 2.39940. 60" 4.2154+0. 56" 3.978+3.73" 2.5734+1.82"
Alamo BOBLI 3.204+1.43" 5.734+2.37" 3.283+1.26" 2.738+1.73"
PLELINE 3.380+2. 20" 4.946+1. 46 1.810+1. 20" 2.89340. 25"
Qb H 5 6.791+3. 40" 5.608+0. 62" 3.371+1. 29" 2.780+0. 80"
WOBLNS 5.161+0. 53" 5.566+2.07" 4.142+4. 07" 2.815+1. 65"
Ab# 1 2.22440. 49" 4.012+1.88" 0.63640. 11" 1.32540.97*"
b 3 2! 2.015+1. 20" 2.501+0. 46" 0.73640. 42" 0.948+0. 40"
Blackwell-1 b 3 3! 2.60940. 67" 4.78540. 06" 0.35940. 09 0.96640. 88"
UL 3.034+0.72" 9.096+1.99" 3.022+3. 41" 1.579+1. 51"
AbH 5 2.98340. 47" 4.61743. 90" 0.665+0. 56" 1.803+0. 59"
ib 36’ 4.839+1. 23" 2.635+1. 12" 1.875+2. 12" 1.320+0. 31"
T AT AN A RS 5 Bl 3 7m A ) BORE 33 1) 22 e 18 35 (P<<0. 05) , R S AN ) /N 52 B 3 7 [ — it il AN [ 8 i Ak 20 ) 2 S 0 355 (P
<<0.05), F[A]
M2k R b & &k 3.832 mg/g, W3 T (P<<0.05) %k UCHURE I A I 2 3 b & & B R T b B4 (P<

Ab PR AN AL FE 2, HLAS 4 R B (g i 4 38 b &
H(P<<0.05), HM Kb & &
5T A0 B 6 EL (T £k 4b 3 41 ; [ B Blackwell-1 76 55 2
AR R EREREAE T RED S E

T3 1T UIBURE I A9 5

=3

0.05), FFT 49.3%, Ab¥ 6’ 1Y Blackwell-1 7£45 3

UCHURE Y I 20 3 b & B B 258 T 28 LAY e, T %

T54.6%(5£3).

Table 3 Chlorophyll b content of two switchgrass varieties under different saline alkali stress

MR b AR/ (mgegh)

fity il fib #
2019-9-20 2019-9-27 2019-10-4 2019-10-11
(55 170 (552100 (5531 (55430

Ak B 1 1.298+0. 26" 1.407+0. 39" 2.08340.98" 2.598+0.20"
Qb 3 2 1.295-+0. 32" 2.296+0. 24" 2.793+1.66™ 2.958=+0. 74"
Qb7 3 1.62840.66™ 2.546+1. 26" 2.918+0.53" 3.000+0. 76™
Alamo Qb 2 4 1.82141. 14" 2.85240.69" 3.041+0. 62" 3.027+0. 13"
b B 5 3.83242. 05" 3.36840. 28" 3.136+0.83"" 3.020£0. 38"
Ak 3 6 2.904+0. 46™* 2.904+1.09* 2.904+1.82* 2.904+0. 79"
AbHE 1 1.14240. 23" 2.011+0. 92" 0.61740. 09" 1.3014£0. 94**
fib 3 2! 1. 045+0. 56"° 1.26140. 22" 0.55140. 15" 0.93440. 39"
b 3! 1.339-+0. 35" 2.277+0.08" 0.35640.08“ 0.97540. 89"¢
Blackwelld fib #E 4 1.582+0. 28" 4.37640.97" 1.725+1.57" 1.254+1.07"
Jb 5! 1.543+0. 26" 2.220+1.82" 0.5224+0. 31** 1.090+0. 624
b 3 6" 2.457+0. 64 1.36240. 57" 1.115+1. 07" 1.31340. 32"

2.1.3 £ F & Lo

A+ pH=81 pH=9 NaOH )4

WHHE R R b RS BT

Alamo By ZEHAE N F %
H 11 H AR & T X R4

(60 mmol/LNa,CO
FAFT MR R R AE S

BIW(ERLD,
W9 H 20H 9 H 27 HAI10
Ab TR 6 7E 2 IR (9 A 20 H

FI10H 4 H)WZHEAE b RS 55 TP 3;Blackwell
BEOH 27H 10 4HM10 A 11
H 2K F [ — v B Eh A FE2H | I 76 10 A 11 H BURE i

TS bR E

55 1 BURERT 22 7 .2 (P<<0. 05) .
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Table 4 Carotenoid content of two switchgrass varieties under different saline alkali stress
WHE M ESRE/(mgeg )
=
i e 2019-9-20 2019-9-27 2019-10-4 2019-10-11
(5% 1K) (5 21k) (% 3%) (5 4))

AbHE 1 1.851+0. 46" 4.072+0. 60" 4.440+1. 67" 2.696=+0. 30"

AbHE 2 2.146+0. 54" 4.076+0. 29" 4.105+3. 11" 2.669+1.60"

Alamo Ab$E 3 2.760+1.11" 5.848+2. 42" 3.066+1.11" 2.926+0.93"
Ab ¥R 4 2. 74541, 62"" 4.608+1.16" 1.83841. 24" 2.810+0. 26™"

Ab 5 5.424+2.60" 5.319+0. 71" 3.802+1.05" 2.743+0. 62"

Ab ¥ 6 4.390+0. 62" 5.273+2.01" 4.390+3. 08" 2.702+1. 32"

VLS 2.075+0. 36" 4.195+1. 26" 1.82740.51"™ 1.93140. 78"

fh B 2! 1.891+0. 84" 2.887+0. 48" 1.73440. 84" 2.044+0. 45"

b 3! 2.119+0. 44" 4.903+0.19" 2.32740.66™" 1.85540. 57"

Blackwell-1 ) ) )
Qb3 4 2.95940. 57" 9.196+2. 05" 4.267+2.30" 2.789+1. 37"

fb 5! 2.60840.51" 4.958+3. 60" 1.571+0. 44" 1.936+£0. 76"

Ab 6’ 4.275+1. 04" 2.968+1. 21" 2.426+1. 43" 1.911+0. 20"

2.2 FEEMN B AH R K o & AR AR BT W) — W A PR,
2.2.1 MK yaE Alamo MAXKIS S HATE  Blackwell-1 45 4 Y HURE (9 HI K 43 & 8085 3K 4 5+

5503 W CHURE I W 2 T OB AL 340 (P<<0.05) , T
Blackwell -1 f) #1 XF 7K 43 & & R WL B 2 5 (P>
0.05) . 60 mmol'L 'Na,CO,+pH=8 i} i T, Alamo
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ENEENT YL
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BE(P<0.05), FHET71.1 %, 5 4 HEFE Alamo
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(K1),
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Fig. 1 Relative water content of two switchgrass varieties under different saline alkali stress

TE A CSHHIAL AP Alamo, B i Blackwell-1., R [F

2.2.2 w§F B ARBER, SRR 0 T A B SR
HOREAR T4 L (181 2) o ALAERR 38 2574 T L 55 3R
FE B Alamo 9 B 5 R & & B F LT X B4 (P<
0.05), FF&ET 12.2% . 60 mmol'L 'Na,CO,+pH=8
Jifr 38 T 1Y Blackwell-1 76 %5 3 Y HUFE B A9 HL 3 5 0
mmol L 'Na,CO;+pH=8 4t B 41 22 5 W ¥ (P<
0.05), EFF T 9.5%. 60 mmol/L. Na,CO;+ pH=9
Ab 3 Blackwell-1 75 55 2 YCHUCRE IF (4 L 2 38 b 25 08 T
A4k B4 R O mmol/L Na,COy+pH=9 4t ¥ 2 (P
<0.05).

2.2.3 @& =& 60 mmol/LNa,CO, fl pH=8 i} ifi
B AR BR 2 A S Rl R T R AR — 3 3)
Alamo 17T 8 & 725 1R 2 OIRFERT 1 38 & T
Eh AL FE AL RN AL B 2(P<<0. 05) , 55 3 R HURE B T I &%
55 2 YCHURE B A Y R i 25 5 1 3 (P<C0..05) ;
[l B Blackwell-1 PU ¥R HURE B () P 8 4% 1 3 5 36 &b
PREH 22 5 12 3 (P<<0.05) , 5 = HRAERF (9 A 27 H |
100 4HMI0H 11 H) 5482 2 5 % (P<
0.05), 5 3 Y HURE I H B I 3% 22 5% (P<<0.05) . Ab B
6 1Y Alamo PN ¥ & & 14 5 R A 20 2% S W 3 (P<<
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Fig. 2 Electrical conductivity of two switchgrass varieties under different saline alkali stress
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Fig.3 Malondialdehyde content of two switchgrass varieties under different saline alkali stress

0.05) , fE =W HUFERF(9 A 20 H .10 H 4 H M 10 A 11

H )5 4b 313 22 5 35 (P<<0. 05) ; Blackwell-1 1§ —

P e S S REURERF (9 H 27 H (10 H4AH A 10 H

11 H) 53 Ab PR AP 37 22 5 i 3 (P<<0. 05) .

2.3 mENKER

2.3.1  H0IR ofe BR i B AL M B (APX) b 65 B 30 1)

(3R5) WA G R T 55 4 OIBURE Y APX & e B8 5 5 1
x5

K225 25 (P<C0. 05) . AHIFIAb 3 F A #1576 56 3 Yk B
FER) APX & 2 0 35 5 TR Ab B4 Ah 38 2 Fiih 3 6 (P<<
0.05) ;£ 2 I BURERT Blackwell-1 () APX & & B F LT
AL FEZH (P<C0.05), T RE T 38,40, 2 3 YRR 1Y)
S E R T AP 2(P<<0.05), PR T 45. 7%, AbBR
6’ APX FH7EOH 27H 10 H4HAM10H 11 H¥Y Y
Eh oAb B 2 S 3 (P<<0.05), 3 H 10 A 11 H f# APX

AR BERMERRREMETHAPXSE

Table 5 APX content of two switchgrass varieties under different saline alkali stress

APX & H/(Usg )

i 4k 2019-9-20 2019-9-27 2019-10-4 2019-10-11
(3 1%) (1) (31 (1)
A3 1 0.094+0. 05 0.359-+0. 07 0.184+0. 03" 0.19940. 01"
Ab 3 2 0.14740.03" 0.44040. 11 0.29540. 04" 0.31940. 23"
Ao Jb ¥ 3 0.084+0.03" 0.523-+0. 16" 0.435-+0. 04" 0.445-+0. 09"
JbER 4 0.138=0. 04 0.525+0. 06" 0.367-0.05"" 0.38340. 04"
A3 5 0.343+0. 04 0.697-+0. 14* 0.585+0. 08" 0.50240. 05"
Ak 3 6 0.542-+0. 05 0.587-+0.21% 0.3540. 024¢ 0.47340. 02"
b g1’ 0.34140. 18" 0.37840. 29" 1.154=+0. 35" 0.60940. 08"
Ak g 2’ 0.111+0. 02 0.795+0. 05" 1.783+0. 67 1.256-£0. 09"
Blackwell 1 b B 3 0.194+0. 14 0.726+0. 09" 1.46640. 20 1.445+0. 05"
b 7 4/ 0.6700. 78 1.13940. 16" 1.03840. 33 1.274=0. 08"
b g 5 0.21240. 09 0.703-+0. 08" 0.968=40. 08" 1.175+0.07%
4k 2g 6’ 0.29540. 09" 0.65140. 04" 1.759-+0. 16™" 2.08840. 22
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SERBFESTLM6 (P<0.05), FTFT 44.5%.

2.3.2 HRAAH(CAT) HEME T, 5 4R
B CAT S EWE T8 1Ik(3£6) ., Alamo Ay CAT
FTHEAEIH27TH 10 H4HM10 A 11 H# 5 £ 45

0 AL PR 2 25 5 B (P<C0.05) ;A FE 5 19 CAT & &
FE9OH 2T HMI0A 11 H W F @ TR (P<
0.05), ZhFE6" M CAT FHRAEIH 27H 107 4 HA
10 4 11 H 5 #h b 20 22 5 W 3 (P<<0. 05).

F6 AINEBEMERRLEHPETHCATEE

Table 6 CAT content of two switchgrass varieties under different saline alkali stress

CAT #H/(Usg )

i A PLEE 2019-9-20 2019-9-27 2019-10-4 2019-10-11
(55 1%) (1) (55 1%) (55 1%)
AhFE 1 0.023+0. 00* 0.169-+0. 04 0.038-+0.00™ 0.164-+0. 02"
AbFR 2 0.036+0.02%® 0.2524+0. 05" 0.071+0.02® 0.200+0.00*
Al fib 3 3 0.04840. 02" 0.22340. 02" 0.07340. 02" 0.07140.01"
amo . 2 N
KP4 0.062+0. 06 0.172-+0.03* 0.24240. 03" 0.036-+0. 00
AbFE 5 0.023+0.01* 0.439-+0. 04* 0.203-+0. 02" 0.060+0. 01
AR 6 0.066+0. 00" 0.373+0. 04* 0.031+0.01% 0.1024+0.02%®
Ab3g 1’ 0.04940. 03" 0.095-+0. 08 0.057=+0. 01 0.033+0.01"
hbF 2 0.050+0. 02" 0.254-+0. 03" 0.123-+0. 7™ 0.16140. 07"
Blackwell-1 Qb3 3! 0.063-+0.02"5¢ 0.158-+0. 03" 0.057+0. 03¢ 0.109-+0.02%®
ackwell™ . N
Kb 3 4" 0.138+0. 04*® 0.322-+0. 06" 0.10740. 02" 0.040-+0. 01"
IhFR 5 0.057+0. 02" 0.167+0. 08> 0.068-+0. 01" 0.11040. 03**
IhF 6 0.091-+0. 02" 0.090+0.01® 0.176+0.02** 0.153-+0.01*
2.3.3 L& AHEE(POD) MIA MK POD & &EF Mo AbFRSTESE 3YRHUEEI 1 POD & & i Ik T X 1]

B 30 B R B A RO AR (R T) LB 4 WELRE BT, 60
mmol/L Na,CO, fl pH=8 4k # i POD & &= 4 5 3 K
HUORE ) e 3 22 %, [ B 60 mmol/L Na,CO, #1 pH
=9 Kb T /9 Alamo it A ALY B % & BT 3 EH A

HH B E R TABE6(P<<0.05), Ho [ — Rl b BT Y
Blackwell-1 5 1 50. 1% . 5% 3R HUFE BT, Blackwell-1
AT ST POD & & 1 3 & T X0 B2 (P<<0. 05) , b4k
6w T 9.8%,

®7T BAMIKBRMHESBRAEFEMBETHPODZE

Table 7 POD content of two switchgrass varieties under different saline alkali stress

POD %t /(U-g ")

i A Qb 3
2019-9-20 2019-9-27 2019-10-4 2019-10-11
(5 1) (% 1W) (5 1k) (5 1W)

A 1 0.780-0. 35" 1.57640. 15 0.812+0. 15" 1.36440. 08"
A 2 0. 40740, 23" 0.696-0. 11 1.56740. 16" 1.12140. 83
N b 3 0.23740. 33" 1.29140. 24" 1.81140.35"  0.902--0. 21"*
amo A7 4 0. 68140, 43" 1.05540. 04" 2.02640. 13 0.38140. 04"
AT 5 0.310+0. 17" 1.58940. 56 1.196--0. 27 0.395+0. 08"
b 6 1.30940, 424 1.78341. 38 0.26740.04%  0.95440, 15"
AhFE 1’ 0.572+0. 35 0.134=0. 11 0.12140. 11" 0.178+0. 03"
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b 3 0. 44640, 73 0.7580. 39 0.252-0. 10" 0. 24750, 04"
Blackwell-1 A3 4 0.569--0. 18" 0.62640. 23" 0.09140. 05" 0. 2810, 09"
b 5 0. 55240, 40 0.47640. 18"  0.797+0. 05" 0. 22140, 06"
b 6 0. 43040, 19 0.33740.01"5  0.72640. 10 0.164+0. 16"
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Fig. 4 Soluble protein content of two switchgrass varieties under different saline alkali stress
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Table 8 Soluble sugar content of two switchgrass varieties under different saline alkali stress
VA VERE A/ (mgeg )
sin Ak 3 2019-9-20 2019-9-27 2019-10-4 2019-10-11
(55 1K) (55 1) (5 1W) (1)
AbHE 1 1. 09840. 08 0.845+0. 08" 2.912+0. 08" 1.752+0. 19"
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ih e 2! 4.198-+0. 20" 3.153+1. 28" 6.554+1. 25" 1.75140. 04"
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Effects of salt alkali coupling stress on antioxidation
and osmotic regulation of switchgrass

ZHU Rui,DONG Shuang, CHANG Zhi-hui
(College of Prataculture and Grassland , Beijing Forestry University, Beijing 100083, China)

Abstract: Switchgrass ( Panicum virgatum) can be widely used for vegetation improvement in salinized areas. In
this experiment, switchgrass Alamo (lowland type) and Blackwell-1 (upland type) were used as materials to explore
the effects of saline alkali stress on the antioxidant and osmotic regulation of switchgrass by using Na,CO, solution
(salt stress) with concentration of 60 mmol/L and three different alkalinity NaOH solutions ,namely pH 7. 0 (CK,no
stress), 8.0 and 9. 0. The results showed that: (1) Under saline alkali stress, the content of photosynthetic pigment of
switchgrass decreased with the increase of stress time, and decreased significantly at the last sampling (P<Z0.05) ,
and the synthesis of photosynthetic pigment of switchgrass was affected. (2) The relative water content, electrical
conductivity and malondialdehyde (MDA ) content of switchgrass increased first and then decreased with the increase
of stress time under saline alkali stress. (3) The contents of ascorbic acid peroxidase (APX) , catalase (CAT) and
peroxidase (POD) of switchgrass increased significantly under saline alkali stress (P<C0. 05) , which played an impor-
tant role in maintaining the normal growth of switchgrass. (4) Under saline alkali stress, the soluble protein content of
switchgrass increased , but there was no significant difference (P>>0.05) , and the soluble sugar content showed sig-
nificant difference (P<C0.05). The soluble protein content of Alamo was lower than that of Blackwell-1, but the in-
crease of soluble sugar content was higher than that of Blackwell-1, which may indicate that the change of soluble
sugar content can reflect the salt and alkaline tolerance better. In conclusion, the membrane permeability, antioxidant
enzyme and osmotic substance content of switchgrass increased under saline alkali stress. Only under salt stress condi-
tions, the contents of chlorophyll b, carotenoid, relative water content, APX and soluble protein in Alamo at the fourth
sampling were higher than those at the first sampling, while the changes of Blackwell-1 were opposite. Only under al-
kali stress, Alamo could maintain higher photosynthetic pigment content, relative water content, antioxidant enzyme
and soluble sugar content. These results indicated that the switchgrass species Alamo and Blackwell-1 had certain sa-
line-alkali tolerance,and Alamo was more salt tolerant than Blackwell-1 in antioxidant and osmotic regulation.

Key words: switchgrass;saline alkali;antioxidant enzyme ; osmotic substances



