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w1 1 N 1 -1 R 1 2
BXT, %%, kXE&, % 32, Z33e, L &, KL
C1. 17 7K 2 e A= A B 24 2 B, Il B 457K 0530005 2. 7 b 28 i & B B AR SR A1 LRI R, il b 7K 0534000

WE: SMARBHFTHAA NG AEKRGXER T, ERREGFEZ (GA;y) THA KK M 2% Mo sh AT 2 a9 R
HYrh, ATHGA; S HEMBTHAENFALAAEARGE ML, FaBRE LM T SHUENTHALHY L
K o9 12 GA; R A, KA VA 100 mmol-L™' #) NaCl &k A2 & it , A 2 % 2 (Lolium perenne)\ ‘A4l T
(Echinochloa crusgalli ‘Chaomul’), 3 (Leymus chinensis). * .8 75 (Medicago sativa). = vt (Trifolium repens) 5 #
HEHF A RM, RIBORFIRE GA; BATERALAE, MELLFE, RFHH. BRK, 95, STFHF, 2R 4
Wi GA;y BA T A AL 5T 5 H A AT AR WA KERQHHIER, BRFRERER LR DF (P<
0.05), 150 mg-L ™" 85 GA; # A7 2 A % 2 % 3 | %ﬁ FRE Al TR LA AR, 100mg L # GA; 5
B RN S5 RS T AL, S0mgL ' 89 GA, #t B LA G0 A K. KA 45 R A5 3h Wik if 55 T 094k
CEAE LR AR BASFH A

REIT: KEF; Haaa; HIEMFT; HR; ARHE
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Effect of gibberellin on seed germination and seedling growth of five species of forage seeds

CUI Wenning', MENG Jingjing', ZHANG Wenxiang', LU Pei', GAO Peipei', WANG Qian', ZHANG Cunzai’
(1. Department of Biology, Hengshui University, Hengshui 053000, Hebei, China;
2. Natural Resources and Planning Bureau of Wuyi County, Hengshui 053400, Hebei, China)
Abstract: Salt stress is a key factor in limiting seed germination and seedling growth. An appropriate concentration of
gibberellin (GA;) can alleviate the adverse effects of salt stress on forage seeds. This study investigated the alleviating effect
of GA; on seed germination and growth and determined the best GA; concentration to promote seed germination and
seedling growth of five species of forage seeds under salt stress. Salt stress was simulated using 100 mmol-L "' NaCl. The test
materials were seeds of Lolium perenne, Echinochloa crusgalli ‘Chaomul’, Leymus chinensis, Medicago sativa, and
Trifolium repens. Seeds were soaked in different concentrations of GA;. The germination rate, germination index, root
length, seedling height, fresh weight, and other indices were measured. Soaking seeds in GA; could effectively alleviate the

inhibitory effects of salt stress on seed germination and seedling growth of the five forage species. The effects significantly
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differed among the different GA; concentrations (P < 0.05). The GA; concentration of 150 mg'Lfl could effectively promote

seed germination and seedling growth of L. perenne, L. chinensis, M. sativa, and T. repens. The GA; concentration of 100

mg-Lf1 effectively promoted seed germination of E. crusgalli, and 50 mg-Lfl GA; significantly promoted seedling growth.

The study findings will be valuable reference data for forage planting and soil reclamation under salt stress.

Keywords: GAj; salt stress; forage; germination; growth characteristic

Corresponding author: ZHANG Wenxiang E-mail: 276037709@qq.com

MY AERKKEZZ PR R BH 20, 21X 5]
2 ik — e 1 B RE I Rt 2 5 B ) IR B AR K
KEHZSFHEWIET:, XA R PR b8 550
. R M AR A KR o AR o
7 1) R, el g b g bk 3 Nact R, B
Hh TR EE 1 B R B T Na' B CT & 43 R i A ) kb
Ca’'\ K & HAh A 250 5 70 2 Wik, 7 26 48 Bk
W25 Ok 2 BRI S 2 T 38 S 4 AR B RS L K
Gy WA Gy 2R ek 2 B A 4 I AR AR SR L, IR A T
SR W) 4 M P9 A8 BT AT K g3 Ok 2P i, AR 3R L B
FAF AL, A B EY. BT, $hiE O
S B e B 4 R R

b B0 A A & FE ) BE A A s TR B G 55 B
5 52 AN TR BEIR TS0 (I B BT LA, 7E B T R
SR AT i 5 %5 8 AN HE TR, e R AR B A 0 0 1)
i 52 R S A0 R AT 40 B B A B A
KPR 0B 70 AT A R v A BL R R R e
H A4 A T B3 Sk T e B A b o Y
KA RS EY6 SRR SR —EEWAE
Py ER LR R RE R (GAy) B
R T R Y A KT, AE Bl R R B O
HORAEH DR o AMIRI I — B WK L GA; TS
T 5V, Re 52 BT B R AR ER, $2 R 3
sl AR B IR AL KK B AL L, W S
AT L REEK KT . Hil, CAWFZMHX
GA; &b B2 5% i 48 4 Fh 1 95 % 1 wF g U, (B A S
GA; WU N R 38 B Rl 8 R R i AR K sz
(I 7 A AR TE

WK 2 R AR, NEAAR, P&, T
SR, BT IRET AR RN N R IR, B BRI A0 AR
AN, B AR R E R
7% ¥ (Lolium perenne)- ‘¥4 1 5 ¥4 (Echinochloa
crusgalli ‘Chaomul’) f1E &L (Leymus chinensis) J& T
RAFLZEAMEY), AmJEE ), britsm, 7] 2 30X

I e 1 A o S K 7 T G P = Y
(Medicago sativa) 1 [ = (Trifolium repens) +& 5. F
ZHEERAMEY), MR R, K, & DL,
RAe 1o, S WA EESRE, KPR EEICH
“HrEz Fr 2 BRI ARG DL 5 AR O 5 A
7 RS %, X GA Ab BT 5 i T g 4 5
b 1A AR A AR AR KRR PR I S AT R AT AT,
i H AR # 38 T 5 A AR R B R R gl AR K
i GA; WEE, DU 1 @ AR IE LR GA; X B 31 b
T ) % e AR, T HE — 20 D G L AR A B
BE Rk & Ol i R R iR Ak — i B B AR

1 #RHS 05 %

1.1 RIEHR

B A R AR L SO, SRR BT
EAE A=Ay i db g B B B AR TR AT
R R e o 5 A4 SR 7 308 2021 2R U, 3RS
T 4 C R VKFE B8R A
1.2 RIEHF=E
121 Fhy i

B EVRL 36 B L TC U TE BRI 5 Bh Ak R (BR
THL I S, ERRIEEE. A=) M
T WG HTSEH 0.5% ) KMnO,, IR #1787 20 min,
FTE T K 3 B b e 3~4 Uk, FH WK 4808 T 4
122 Wi

L 100 mmol-L ™' f¥] NaCl h ¥ i #5540 25 e, £
AR FE fR) GA; J W (0 25+ 50+ 1004 150. 250+ 500
mg'L ) 5 14 h, A &b B AR (Ser Siv Sy Si
S~ Ssv S)s W B TC B 7K AL HLAE X IR (CK), R4S b 2
100 Rifp+, 3 REH . B EEE, H 0.1% i HgCl,
VH 5 15 min, 0B K P8k 3~4 %, BT & H .
HH#A 2 2T HE K IEAR I E AN 11 em 57710
Y6 R 2R, Fh T35 8T, i1 5 mL 100 mmol-L ™'
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(1) NaCl ¥ 0 3t 47 8 ol e, 5 0K 8] 78 i) (8] FR 2 I
I0 6 B 7K DGR 357 — 8 13 B AN 2 ol ik B2 . Bir A A
AT AH R 44
123 MR E

PLACE Bl 7 IR AR K FE = 172 Fh 700428 B A0 A Fol
TRHED, 5 KRG WG % R H % (GE), 10 d
SE ARG A AR, W e A A RS O o DU E FR AR
hF B AR K (root length, RL). T & (shoot length,
SL). & % * (germination percentage, GP). K %f #
(germination energy, GE). & % #§ %l (germination
index, GI). ' T35 /748 ¥ (vitality index, VI). *F-33 %
ZF K 2 (mean germination time, MGT) Fl fif i (fFresh
weight, FW). 5 A KA 77352 1 F

R H (GE) =5 5 K IEH K ZF Bl 1 Hu/ 4
T % 100%;

K2 (GP) =55 10 R IEH K2 M1 Hu/ gt #h
FH % 100%;

KEFIRE(GI) = Z(Gt/Dt);

WHTREL (VD) = GIxS;

TR ERI (MGT) = ) (Grx D)/ Y Gt
s Gr NES ¢ R R ZF 0180, De A KR 2R
£, S NEE 10 KI-F 6 E (mg).

MK (RL). # & (SL) 10 € = 85 &% W4 10 d

Ja R R R 5 T K I B R R e 3~ 4 K,
YT 44 W K ARORE b B 2R KK 0 T, R
s AR RO AR A BE AT B B, PRI C SR 1l e K dfe
i 5 (FW) (1005 - B89 & 28 10 RIS, F il
(R I T K R e S B R e 3 UK e T A
Wl 7K AR Aol v 2R T PR 7K 93 78 70 W T PR BRI I (1 2
=, My e,
13 EHREH

A R I 1 T 2022 4F 4 H T 47 K 5 B W) A=
T 27 9206 = HE AT, IO AL TR I E N T Re S R B R
#6 ZXQP-R1350 N 5 7% 5¢ i, B I N 25 °C, 8
HE 12 h-d, YEHBHREE 2 500 Ix.
1.4 HEBSH

R0 2 P A 45 SR O 3 S + AR iR 2
%o, F SPSS 20.0 474 it AT AL, SCrh R
Fr 5% FH Excel 2010 & .

2 HR50M
21 GA;CEMERMHET 5 HKEMT L FH
e300

X F CK, Sy &b B X} 5 Fi A B R 7 1O B K A
3 MHIE (P <0.05) (B 1 A& 2), GA; WAk

%1 TF GA, RELIES 5 MALEHT £ F OB

Table 1 Effect of different concentrations of GA; treatments on germination percentage of five forages
%
B 4b3H Treatment
Species CK So S S, S, Sy Ss S
A

Lolium perenne

EkvaReat 2oy

94.91+0.02a 21.31+0.62g 41.67 = 1.12ef 43.33 £2.46e 50.61 +£2.40d 67.34 +3.34b 55.43 £2.16¢c 40.75 + 1.00f

Echinochloa crusgalli 95.00 +0.00a 26.64 + 1.12g 43.86 +£2.52f 52.37+3.00e 72.30 +5.42b 65.44+5.12¢ 60.35+4.33d 49.31+2.27¢

‘Chaomul’
FH
Leymus chinensis
LIETE
Medicago sativa

H=n

Trifolium repens

93.28 £0.05a 19.79+£0.31g 35.67 +1.42f 46.67+2.33de 51.34£3.56c 62.31 +3.72b 49.75+3.00c 42.76 +1.99¢

90.88 £0.12a 17.35+1.00h 27.34 +2.54g 39.34+1.66f 46.24+3.24e 67.05+5.21b 56.21 £4.12c 50.00 + 4.00d

88.23+0.21a 13.98+0.14g 20.26 £ 1.12f 30.25+2.52¢ 44.25+3.33d 59.68 £4.00b 51.22+3.97c 42.67 +3.00d

CK: JTH/KX: S;~Se: 100 mmol-L™' NaCIEhME + (0. 25. 50 100. 150, 250, 500 mg-L ") GA b, AN[Al/NE B 387 A b B AR [l b

A 2 5 B3 (P < 0.05). Tl

CK: treatment without NaCl or GAj3; S;~Sg: 100 mmol-L™' NaCl stress with GA; 0, 25, 50, 100, 150, 250, 500 mg-LiI treatment, respectively. Different

lowercase letters indicate significant differences among different concentrations treatment of each forage at the 0.05 level. This is applicable for the following tables

and figures as well.
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Table 2 Effect of different concentrations of GA; treatments on germination energy of five forages

%

B 4b 3 Treatment
Species CK S S, S, S, S, Ss S
AR

Lolium perenne

ik SRt S

80.34+0.13a 11.40+£0.33f 31.49+2.12¢ 33.43+2.77e 40.59+3.00d 57.38+3.34b 45.50+2.16c 31.55+ 1.00e

Echinochloa crusgalli 8321 +1.36a 15.54 +1.42g 33.77 +£2.22f 41.47+3.00e 62.41 £542b 5538+5.12¢ 50.02 +£4.33d 39.47+2.27¢

‘Chaomul’
FH
Leymus chinensis
ESIASE
Medicago sativa

H=m

Trifolium repens

76.29+0.11a 10.55+1.10h 17.64 +2.45g 29.43 + 1.44f 36.43 +3.24¢

79.60 £ 0.47a 10.67£0.51h 25.76 £ 1.52g 36.70 +2.33e 42.51 £3.56cd 55.31+3.72b 39.39+3.00d 32.38 + 1.27f

54.22+5.21b 46.21 +£4.32¢ 40.05+4.00d

7448 £0.28a 9.99+0.34h 13.37+1.36g 22.55+2.12f 34.51+3.33¢ 49.59+5.00b 41.32+3.97c 34.33+2.33d

B J5 ¥ 2 0 18 52 2k W am i AR R R R AR R R A
F o 38 52 5 1038 (%) B M 1R R 2R 3R AN R 2F S 35 [
fiX, Hoh B =2 4l ds ™ B, K R AR AR 13.98%,
FHEE CK B#AR T 74.25%, “BAML 1 5 FE23 HU 3k PR AH
X K, R EZEM L CK K T 68.36%. [ GA,
W B AN W 42 /=, 5 P B M 1 1) R 2F R ORT R B 3
BWER EAE TFRERES, A4 EERT
CK (P<0.05), FAbFRA, HFE | L BRILEE
FA =M R R S, /BT B E 5, 45
N 67.34%- 62.31%- 67.05% F1 59.68%, Tfi ‘#1415
PR 1R R 5 28 R 38 S5 AR IR FE AR 1Y S AL BT &%
T N 72.30%A0 62.41%.

So AL BEXF 5 e BRI K 2F FR HORI S 748 2L
HEZWMHEER, M CK ¥ 2R EE (P<0.05).

GA; IRV AL BRI A 2% ff EL B B % 5 O Fh 7 K&
ZERFP T35 TR (B 1 FE 2). BEE GA; K E
(5 T, 5 P AR BE R 1) R S R BORI TS D1 fR B0 B
P BFHE T REMER, X5 R R FHA N
PER 1L R2) HAR B 5 AN LR AR X 5
WK E TR FEBMS CKEREER (P>
0.05). FALHER, B, LR CRICE A A =)
(R 2 T AE Sy AN K, 73 il 27.38. 24.22,
23.96 M1 21.33, & J1 48 BB & K, 40 A 9 720.64.
652.19. 613.01 1 485.13; 1fi ‘FA4K 1 5 B 10 K %
TR BORE TR BOITE S W HE T 5 K, 4 il N 28.56
F1756.54, &3 & T HALF T

So Kb XT 5 Foh 450 B R - i 2 A T 440 o) 25k 2R A
o, 5 CKMYEREZE (P<0.05). Mi#EH GA; K

40 ~ O 25 Lolium perenne @ ‘FH4X 1 5 B4 Echinochloa crusgalli ‘Chaomul’
a B E¥ Leymus chinensis W 5L E 15 Medicago sativa 01 A =W Trifolium repens
-“2 35 | .
g |l arm 2 a
= 30 a %
g 25 + 2
g
E 20 |
S d
= 15 F d d dd
£ 10| TSl
iR ¢ f p T e
o5 | { £ff
0 1 1 1 1 1 1 1
CK S, s, S, S,
A3 Treatment

1 R[E) GA; AKELLIEX 5 B EM T % ZFig AN

Figure 1 Effect of different concentrations of GA; treatments on the germination index of five forages
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O S8 Lolium perenne O “$A4 1 5 #4% Echinochloa crusgalli ‘Chaomul’

B 5 Leymus chinensis B 5 ALE 15 Medicago sativa O A=

900  a
800 -} a
700 F -
600 |
500 |
400 +

300
200

f
g e
g f e
hrtg
llif m
0 1 1 1

% 7138 Vigor indes

I Trifolium repens

100 |
CK S, S, S,

S, S,

Kb Treatment

B2 T[E GA; REALERT 5 M EMFIE BN Mm

Figure 2 Effect of different concentrations of GA; treatments on the vitality index of five forages

FESEIN, 5 B A R R (957 35 R 2F 1R85 2 O BRI
JE Tt m RS, BRI GAS S EBOR R T 1 R
7 (E 3). Hr, w1 S EA R TP RR TR
£ Sy AFRIHRAR, U 1.27d, 5 CK ZHAREE (P>
0.05); HoAth 4 PR BLFh 1 I 7E S, Kb BRI~ 35 K % R
AL, 4 %A 1.7, 2.07. 3.00 F1 3.59 d, H. b B3
FHERME CK LR E E 57, IR S, kXt
Lee AR e IRE R RO TS I W 3 i S A
PIPEREAE R, S) AT Sy AbE B RIS 3% 72 57 o
22 GA;EWEMET SMHEMFLHEE
R

So AL 5 o H o - f B B A (1 4 ) 4
i, 5 CK AL Z T EE (P<0.05). & GA; IKE
(00 38 T, 5 o 450 R o ) B B ) R 3 S BRI A

8 O HF % Lolium perenne O

7 F a @

. o
6 a

18K 2 R E Mean germinatino time/d

(£ 3). FAHETN, BERFTIE S, &b HL I F T 1
fef B 1k B K, N 2632mg 5 CKEREE (P<
0.05), S¢ AbF 5 fif B 3 T PR S IR K <A
WS BA M A0S, 4b BB £ 5 i K, N 29.41
mg, 5 CK T & %7 (P> 0.05), 5% GA; K E
Wn, HREERIGES, £ Sq A F N 2 i Sy /K
S, B R GA; R E A EFAA 1 S A R
i H s SR CRARE AE A AR S, Kb BE N 6 R O
K, AN 2548, 27.22, 25.41 mg, 5 CK LR %% F.

So AL BE XS 5 F e BB - 40 AR KA T () 40
FIMEH, 5 CK A HL 2 7 B3 (P <0.05). ¥ GA,
WRE AN W42 57, 5 B R R 7 2 i AR K I 2
e EFHE T RS GR 4). EMEIRE T S
WO 2 RIR B GA IRFEAL R 5, 5 CK¥E &

HC 1 5 #4S Echinochloa crusgalli ‘Chaomul’
W £ Leymus chinensis W 5167 Medicago sativa A =

I Trifolium repens

C
e
d

S S,

S;

Kb #E Treatment

B3 TFE GA; REAIER 5 FHHEMN T FHRFREHIZN

Figure 3 Effect of different concentrations of GA; treatments on mean germination time of five forages

http://cykx.1zu.edu.cn



94 o R ¥ 541 %
%3 TE GAy IRELTEX 5 BT 8 E RN

Table 3 Effect of different concentrations of GA; treatments on fresh weight of five forages

mg
B 4b 3 Treatment
Species CK S S, S, S, S, Ss S
B

. 29.29+0.68a 10.40+0.78g 14.49+2.32f 17.43+2.77¢ 20.59+3.00d 26.32 +3.64b 23.50+2.16c 14.55+ 1.00¢
Lolium perenne

LeRER T

Echinochloa crusgalli 31.52 +0.55a 13.54 +£2.42f 20.77 £2.62d 22.47+3.00c 29.91+5.32a 25.38 £4.12b 20.02 £4.03d 13.67 +2.07¢

‘Chaomul’

e

Leymus chinensis

EIASE
Medicago sativa

H =t

Trifolium repens

27.36+1.90a 8.67+1.51g 15.76 +1.92¢ 16.70+£2.77de 22.51 £3.16b 2548 £2.72a 19.39+3.40c 12.38 £ 1.67f

26.88£1,00a 8.55+1.10f 14.64+3.45¢ 19.43+4.44c 23.43+3.34b 27.22+5.71a 18.21 £4.12¢cd 17.35+4.20d

2454+ 0.84a 6.99+0.54e 13.37+1.33d 13.55+2.12d 18.51+3.13b 25.41 £5.10a 15.02+3.67c 13.00+2.63d

T4 TE GA; RELLEX 5 MU EMFLERKAIT

Table 4 Effect of different concentrations of GA; treatments on root length of five forages

cm
ﬁﬂ” b3 Treatment

Species CK So Sy S, S; S, Ss Se

)

. 7.23+0.00a 2.40+0.33¢ 3.49+0.12c 4.43+0.77bc 5.19+0.70b 6.48+0.34a 5.50+0.66b 2.97+0.90d
Lolium perenne

kYO REA =
Echinochloa crusgalli  8.66 +0.44a 2.54+0.42f 4.77+022¢ 547+0.60d 8.41+0.72a 7.33+1.00b 6.02+0.53c 2.67+0.67f
‘Chaomul’
FE
Leymus chinensis
EPIACE
Medicago sativa
H ="

Trifolium repens

7.98+0.67a 1.97+0.51f 3.76+0.52¢ 5.70+0.33c 6.61£0.66b 7.51+0.72a 4.39+0.590d 3.38+0.57¢

728+ 1.4la 2.55+£0.40e 2.64+045¢ 3.43+044d 5.13+0.54b 7.22+0.8la 521£0.39b 4.05+0.40c

6.87+1.06a 2.11£0.34e 227+036e 3.55+0.12d 4.51+0.63c 6.59+1.00a 532+0.97b 3.33+0.63d

EER, Hh, BER, M1 5 MBEMERERX  GA; ARG MHIE -

3 %ﬂP%ZIS%M&EEWEE WS, b B, MR KR So Kb BEXF 5 b B A 1 1R v A B R A AR
So AL FE B K IGAC, T HAR MM C R E L M, 5 CKMHHZEREZE (P<0.05) (K 5). GA; &M
i A A = BRI E I S, A E R, MR E So ib AL AT DLLE i 5 e X6k 5 ol 450 5 o iy 26 K 0 4 ) 4
HERANEZE (P>0.05). BEE, EH CREERE. M. & GA BRI G 5 PR 1 1T &
=3 7E S, A BRI AR KR B, 2 50N 6.48. Bl GA; IR B 8 s B0, W 2 5 &
751, 7.22. 6.59 cm; ‘FAMC 1 SOMB MR AKAE S b WREW GAE R S MHI M ALK, Hp, B
PRI IR B UEAE, N 8.41 cm, AR HAMN 1 S BB R, ERCREEEN O = HIE S45LIEHTEH|1L
MK K, (H Sg MBI K5 Sy LR & Z 7, F5 Bl &, 758 2.98. 2.64. 2.17F1 2.30 cm; 1M A
TR IR B GA; b3 R, iKW R RS S, b2 ii%ﬁ”*ﬁ@ GA; BRI X541 5 ’%ﬁ%%?ﬂwﬂﬁiﬁﬁi
Ko FAN, R GA, b FE A 4R R T AR K 45 ERW, 7E S, kb B R T R A B & s, N 3.21 em,
FEABAS RO, ELAR 2R 308 07 48 € i v, Uk B 7R 9K 1 Es%rhfrﬁzﬁﬂﬂ%wa‘ GA, fiﬁ“%?‘y&ﬁﬁ&
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1 ST 5 GA A FEXT 8 R 5 Bl AR B RR T R R 40 AR K IR 95
RS TE GA; KELEX S HEMFESHFI
Table 5 Effect of different concentrations of GA; treatments on seedling length of five forages
cm
Eﬂj AL P Treatment
Species CK S S, S, S; S, Ss Se
P
. 3.85+£0.11a 1.00+£0.09¢ 1.49+032d 143+0.67d 1.79+0.81c 2.98+0.34b 2.00+£0.67c 1.17+0.44e
Lolium perenne
ISR
Echinochloa crusgalli  3.60 £0.34a 1.02+0.22¢ 1.77+024c 3.21+£040a 231+0.72b 2.14+1.00b 1.72+0.55¢ 1.37+0.35de
‘Chaomul’
i 285+1.00a 0.87+0.31f 1.16+0.32de 1.40+0.33c 2.01+0.56b 2.64+0.42a 2.09+0.59b 1.08+0.26e
Leymus chinensis ’ ’ ’ ’ ’ ) ’ ’ ’ ’ ’ ) ’ ’ ’ ’
SAEEE 233+049a 0.92+0.10e 1.24+0.43cd 1.43+£0.34c 1.73£0.50b 2.17+0.71a 1.71+0.34b 1.22+0.40d
Medicago sativa . . . . . . . . . . . . . . . .
H=m

Trifolium repens

2.69+0.88a 0.96+0.24f 1.17+0.66ef 1.52+0.52cd 1.52+0.33¢c 2.30+1.00b 1.32+0.67d 1.33+0.44d

3 i
P8 K2 LT aG, REMAEKKE X
BB B, gl m AR K S M YN B e 1 2R A iR I,
R SR R T (R0 R AN ) IE A R,
R FE vy, SR AR EE, Bl 0 K EE S D 23 Bk
29 GA, R HE 20 i 1 28 KR 2 2L K, AR v
TN G U P O A AR R, BLANE GA, X
TR BEEE . B A+ B R Y,
Pl K 2 KEFFfREL 35 R 5 R ECFRE 71 %6 £
ST FC R A R T 50 M 1 R SR P 06 i 45 bR
2 A7 B Bl R 3 RE ) OBl 2 S ) AR
R0, AW R B, 100 mmol- L ) NaCl 2 ¥ i
XF 5 MR b R R A AR L, g
5 %95 112 5. (Galega orientalis) "> ¥1% Hi (Solanum
Iycopersicum) " Fit T K B0 45 B — . (H Y4
2 DR 1 95 28 )R (Kalidium foliatum) 1 £5 8 A
(Halostachys caspica) # 1§ & W & B — & 72 & # 2h
ol X1 B8 I T 3 20 R R T B O, W ek 2R )
FE DA A BE 1) 28 A B 2= 2 3E V0 4T BE (Astragalus
adsurgens) T T & e 4 R, Bakes!™ e mE T
NaCl Xf ¥b & (Artemisia desertorum) 164 (Hedysarum
scoparium) %5 4 P AR R 7 B R AN &) v AR A IR R 0
BF 9 ARG 36 A 2R BR A 2E 4D B AR K, X AT RE 2 RN
— 7 W LY NaCl 521 1 40 ffd 55 32 08 11, AT 52
w7 A RE F7, T REE Na B C1 401 7 I 05 1 )
W EYM I S R AERA G, e
W25 R A — g W o Fi LA, AN [RIRE FE I £ B A

PO A ML TR 2 R — 2P TARE Al

AT, — R INE R GAs BEZR i #h
JH 3B XE 5 Tl 50 B Fh 1 B O 3E R A RS2 I, 150
mg L [ GA; 32 14 h B8 52 FHOE B R T, L8
BACHEE . A =M r3s e, HRFR, KFH.
R GFFE BTG 7148 B 20 AR A RN i e e E AR
TRARIIAH L So b B B E &, TR FRBEE
FEAR (P <0.05); <A1 5 R4S B 4% DK 2F 45 b
76 100 mg-L™" &b FE B B AT G254 B, LW B
GA; W FE 95 W BE (11 50 mg- L' Ak B B BT ik 39 e
B, 7/ SFhACH R+ X GA R s Uik . 4
GA; W FE = 250 mg-L ' B, % Fh 7 (1 % T 48 b5 A5 0
HIVER . BFHEE GA; WiE W B B35 0, # i 1F FH Bk
B o AR I, EIR B GA; /b EER, 5 FRAL
BT P JVR R e Sk 4 R, 3K B v R R SR b da
T ER ALK, e RS THAS Ea
GA; X Eh il 38 N ¥ %5 (Scutellaria baicalensis) # ¥ #f
R 5 e 25— F

AW TR I, A ERES 2% T, 3 R AR B
Tt B89 A 2 1 100 s A T G A Y A SRR R
XU B ER RS TS, R ASEHBORE 6 GA 1
M ELAR T GORHE YA T, B DR 52 MR PR A R
I 2R, B — AN E &R BB A 125, pre,
AR R RIS it — BRI .

4 it

AHFFEFE B, 100 mmol-L™' ) NaCl £ it & &
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ok B ER

EIH LR W 1 5B, R RIE A R L 4 R BRI BRI a N B 1S A
=R 7 R R R g T AR, SRR GA; BE Tt GAs MG EC BB, 100 mg L 9 GA; g 2%
2 gt A3 PR RS R . LR, 150 mge L (R HEEHAR 1S B IR T E R, S0 meL ' ) GA;
1) GA; e AR HE B 2 0, 2R ML A A = RIAT S (R A i A o A 50 45 S0t 6 o de
MR R B R MG R, ORI GAy AT 2 BTN ISR R RS R B S0 E
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