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pmol- g~ ' POD & P 2 % v %F # #7 380.4 U-g™'*min~ 1K 2 139.2 U-g™'*min~'.192.7 U- g™ '-min~', BRMAE
HEREY KRR RATR, GRENNGA AL EE L E K ER MRS W AES I T £y
RERENGZAKRABERMALEE TRMERA K,

KEH: BRAR R P R RER TR E LK

FESHES: $682.119  XEFER: A XEHS: 1000-7601(2014)06-0064-06

Effect of neutral and alkaline salt stresses on germination
and seedling growth of Lycium ruthenium
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Abstract: Germination rate( G,), germination potential ( G,), germination index( G;), vigor index( V;), relative
salt injury rate, tissue water content, soluble protein content, chlorophyll content, conductivity, MDA and POD contents
were determined to investigate the effect of neutral and alkaline salt stresses on germination and seeding growth of Lycium
ruthenium Murr seed. The results indicated that minimum requirement of NaCl and Na,CO; were 50 mmol+L~" and 2.5
mmol * L', and upper limit were 300 mmol * L™! and 100 mmol *+ L~", respectively. Compared with the control
(88.97%), the germination rates were 69.17% and 71.67% , water contents of seedling tissue were reduced to
56.17% and 70.27% . Maximum of soluble protein contents were 7.09% and 7.73% . Chlorophyll contents were re-
duced from 1.27 mg= g™ 10 0.78 mg-g™" and 0.92 mg-g~'. Conductivity increased from 25.63% to 64.77% and

"and 6.5 pmol+g~". POD activity were decreased

74.8% . MDA contents increased from 1.5 pmol+g™' to 6.9 pmol g~
from 380.4 Usg™'*min~! t0 139.2 U+g~'*min~! and 192.7 U+g™'*min~'. Being a halophyte, low concentration salt
promoted the germination of Lycium ruthenium Murr. , but high concentration inhibited its germination. The result indicate
that saline land which contains a certain concentration of alkaline salt is suitable for the growth of Lycium ruthenium Murr.
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T3t 20 Nat Rl pH (B2 38 Gl A
YA A R R, KA AR B Nat DAREAR 40 i
B E SR SR AR R R el
BSOS R — 2 AP YR X SR
il 1 R Ak R B 1L — A% PR ) R AR, B AR ) Az E)
Na,CO; \NaHCO; %512k 4 1 , $h 4k 32 %23Z NaCl
NapSO, SEH MR 1 52 o 38 5 6l 1 8 X A2 47 52
KF R IR AR A A 25 & pH.
AR BB M FE SR RS 2 B, e H R
B TR gl AR e . SR, DAAEAEAE P B ER
HL 7 0 BT 9 2 4 v A rh b - et v R
B P MANZ

TS Ve L R v = o S
H, ST, 8 R R KR 1 35 ~ 77 15, B 1
H AR AR AN G BEVEE 5 250 T 7™ Y 4k
AR i A BEORE, 5K A A - R 1k AR
1225 kn?, HERBL R B 3005, H 4 Eh 5 0.2%
~0.92% ;P SR b - 3EER AL IR ALK 2 595 km?, 4
P IX R B e, e B IX AR e AR )™ 8,
TSN 1.58% ~ 42.61% ; 55 40 4 b A S5 £
BULTHFUR 2 547 kn?, AL FREAR &, L& b &
ik 33% o AR B AT SR e I X R X
FEREAE 0.00 ~ 0.30 m K, 30 em DU #5465
LRI B LR 7 e e IR AR R Ak 1
+ AR O EE ) 2 1 X A A 7R ) e SR A
T H BRI HE—2E R A Anfa R 28R mi i
B b, AR R IR AR S A R, SRS A AL AR
R A0 18 i DR b 5 U R B ) 2 B AR

Bk A2 ( Lycium ruthenium Murr. ) & n Bl
(Solanaceae ) fI Tl J& ( Lycium) 22 4F AL Tiif 6 Bt FAH Y,
A T T ML b 550 s A2, ok
P (R A (CPUER B M0, VAT DA
5 RN A BN R e s T (4R 2
) IR SRR B VR YT PRIB 45 A VBT 14 R
MEFEAE , EAFNE 2245 5 H BT E kb i 2 pf 25 2
U, R hE S a6 R, U TEHM
KRR AT IO RGN, AR B 3t braen
e, FmE, & E MR T R, W TR S
O HRT, X BRI RS B T RS &
Wi U557 ATk oo R E R (H UGS
IS5 T A RRAIE 45 0 8 2% 2 6 - 1 K 1 52
M| e Ao - 252 PR T e 1 25 7 g -1 160 i g
KA RBAERPEER (W ae , X 0 Pk R i Filpaes A —
IR ) LA O A R E, A 5 O v R
(NaCl) FIHH P ER (Nay CO5 ) % R A AL M1 & F1 %))
AR AT, B 71T B AR AT X 19 o 58 7 32 17

P, D AET DY T JBR R Bl st T Ji RER AR AT YN T3k
FRPE P o

1 b

SEIMALFP T 2012 4F 9 H R A HIR & ik il
T PRIAT RS R A I, H YT PG S B 5k BB AR S
FE AT 8 SRR ( Lycium ruthenium Murr. ),
R AR AR, AT, AR TR

2 RN E SRR AL B

2.1 FHFHHEIERMINE

VEREFPRLI T . /N —E -+, FH 5% NaClO
TH7E 3 min, 28K /UL 6 Y. 4 M 4l Bid B AL
W, W E NaCl BYHEEE R 0.50.100., 150,200,250, 300
mmol* L™'7 Mb P, Na, CO; N 0.1.2.5.5.10.
50,100 mmol* L= 17 A~AbFE  BRASAb RIS 3 IRE R
KR E BRAp R IR , & 2R R R U840 K ik
S B R A T 2 D AR A B R L, 2 A
T ] 4 14 AL BV, BN  5 LH R 50 kA7, A
3, BTSSR T, R E R 25°C, LR
6] 10 h, YGHESREE K 2 000 Lx, FFRMES &
B 3 RITHE LR 13 R 2558 M &
ZERFFANEEF R, THEAKX W T EHFH(G,) =
(3 d WARZFFFE/ AT A T T4 x 100% ; & 2
F(6,) = (13 d NWEZMTE/A T A R 750 x
100% ; K 23550 61 = =(G,/D,) ;36 IIEEL VI = S x
S(6,/D,), K 6, M RIEZES, D, WEZH
B, S AW PEY R . AR ER = IR 2
F o MEHRE ZER) /X IR R ZF R x 100% .
2.2 #hEMEXEIBIERBNE

PEHU S5 R AT Ay W 4 v ARG 2 LA B AR
ERAZE AR Ve, AR AR A E N,
Hoagland 35 F2 WA T 08HE , 7E 4 1 — i B 1
PRE AR B0 15 8,3 AEE L EH 50 d 5
ATACRE . BER B RN 5 ml A0 FR, DAZR 1R
KRN, AbBE 7 d S5 I E Dy i R AR AT
R A N S A (POD) BT
PE G K S AR SR

I 7K R Y I R AR B gt vk kA
FE LB 40 BRANT L3 RER, LU % R, Mgk
FEEINE R T2 e gt
GFE a ISR b R AEMEE AR S R
FEEZE P TR G - 250 W8I, A HL S
SR E R E A i SRR, N
1% (MDA) 75 55 (I 52 SR £ 22 451 TBA 1218 BEAT
Mg o LA ALY (POD) 5 P 2 R £+ 25 1
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BIA B LS BT, L Bh IROG 1 (A) Y1
FIREEHE T RN
2.3 HiEaE

SR FH SPSS11.0 Ge it B 8 440 X 554 v 45 7 22
38T, LA LSD ik B AN R A B ) i) 22 S (P <
0.05) , JH Microsoft Excel 2003 &4 % B #1424,

3 RS0

3.1 NaCl B Na,CO; BB B RHAITHFHFHHZ BN

2 1 /2 NaCl J2 NayCO; JHlpie X 8 SR Ay e 1
RIEMmEE R, e 1 aT LUE Y AR Ao 55 #10
X RS MOAC AR (A & 7= A T RS, W R AT 2R
ARV FEAR HE | m R BE A AR o MR R R

PR ZEFRB TG 1R BRI R R A T LA
AR ARV R 1 Bl R 0 0 W K P S SR e
PRI A& R R eI BUE K i R, Ul
B SRS AC B A T 3 R AR

Y NaCl 2b B BF < 25 mmol - L™ ' 0, % Fh 710
& HAT R HEE R, MR B > 25 mmol - L™ A, X A
T RAMEIER . 2 B4k 2208 KA, NaCl 4b 2
TR FRRZER(GC) EFR(G) RFHRE
(G) G I1HEE (V) FRASHTREAS , AEAF XS 45 5 Z A
W, MR F] 300 mmol - L1, 12k J: i 4 BE
J1o AE NaCl Kb BRI JE > 50 mmol « L™ 1A}, 4% 40 3 1)
KT R AR bR 0 AH G, BB AT B S (P
<0.05),

&R 1 NaCl K NapCO; irB X BRRMTH FHRARM (0 =3)

Table 1  Effect of NaCl and Na, COj; stress on germination of Lycium ruthenium Murr.

wp DEKE ot R e
Treatments ontent Germination Germination Germination Vieor index Relative salt
/(mmol - L~ 1) rate/ % potential/ % index © injury rate/ %
0 66.25+2.172a 40.83 + 0.832b 7.63+0.154a 38.15+0.295a 0.00 + Oef
25 69.17 £3.632a 55.00+3.144a 8.00+0.104a 40.72+0.941b -4.00=+0.052f
50 63.33+£2.201a 34.17+1.671b 5.90+0.125b 22.23+£0.795¢ 5.00+0.032e
NaCl 100 45.00 = 1.441b 16.67 +0.834¢ 4.40+0.214c¢ 13.84+1.273d 32.00+0.023d
150 22.50 £ 1.442¢ 9.17+1.647cd 1.60+0.215d 3.723+£0.675¢ 66.00 £ 0.022¢
200 7.52+1.451d 3.33+0.834de 0.60+0.174e 1.15+0.343f 89.00 + 0.024b
300 0.00 = Oe 0.00 + Oe 0.00 = Of 0.00 + 0f 100.00 + Oa
0 66.25 £2.165ab 40.83+0.833a 7.63 +£0.145ab 39.68 £0.602a 0+ Ocd
1 76.83 + 8.946a 45.00+6.614a 7.77+0.203a 36.01 £ 1.749b -16.00+0.133d
2.5 71.67 +4.410a 43.33£1.667a 6.90 +0.208b 29.58 +0.571¢ -8.00+0.067d
Na, CO3 5 57.50 £ 1.443b 25.00+3.819b 5.73+0.348¢ 21.02+1.778d 13.00+0.022¢
10 35.83+£2.205¢ 10.00 £ 1.443¢ 5.23+0.433¢ 15.97 +0.869¢ 46.00 +0.033b
50 24.67 +3.283¢ 7.50+1.443¢ 4.37+£0.260d 10.15 £ 0.475f 63.00+0.048b
100 0.00 = 0d 0.00+0d 0.00 £ Oe 0.00 £ 0e 100.00 + Oa

I : SR TR R Rk 8 B 22 57 (P < 0.05)

4 Na,CO; ZbPRHR B < 2.5 mmol - L™ if, X Ff ¥
A R HATEHEER, MU > 2.5 mmol - L™, %
P8 KA TEIE R Sk 4k 23 KT, NayCO;s
IEPRR BRI R ZER(G,) R FEFR(G,) R
B(Gy) JIE THEE V) FASBTREAR , (EAR X 35 35 AN
Wrdg Rk, 24 4R EE IR F 100 mmol - L1, A 7R B & .
TE NaCl A FE¥R EE > 50 mmol « L™V, 4% 4b FH A 45 13
W R bR 5 B LG, BB A BE 2 R (P <
0.05),
3.2 NaCl & Na,CO; B34 2 R #1489 520
3.2.1 NG ALREKE FRARESERTEES
FWHm B 1R TSR AR R SR SR A A 4
[HEEENE S i Al ikn v L e & o i) Al

Note: The different letters in same column indicates significant difference ( P <0.05).

HIE AT LAVE PR ER I IE T, SRR A AT &)y i 4
BV K AR A S IS I T B A, S ARk
ZIRIEIAM K, EPFERAEIE T, SXT A, %
SO A S K AR 2R PE(P <0.05),

TEPRNER e T, SRR A AT 4l 1 4 2L T i
B TR AR R 2 A B B (3G i L B s
WS, HA b BRVR B 2 (B ER A 2 T B k2=
5(P<0.05), £ NaCl ¥ & 4 0 ~ 100 mmol - L™ 1y
T, By Al i PR R B s, eV
JE4 100 mmol - L™ AR H KA 7.73 mg-g™ ", MUk
eIt 100 mmol - L™ ' I3 Wi 34 K, rl MRS 1 & it
SR TE NayCO3 N 0~ 2.5 mmol - L™
TN, 4l R AT PR B 1 i R N, ARV
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a L
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Ab B SE (mmol/D
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(B) Bk 1 2 Wr 38 Alkaline salt stress

M4 2145 /K & Tissue water content

1 HfEER (NaCl) (A) FOFIERE (Napy CO5) (B) X B RMIEH HALA S KB TAMERRAENMHERSENZM

Fig.1 Effect of NaCl (A) and Na,CO;(B) stresses on seedling tissue water content,

soluble protein content and chlorophyll content of Lycium ruthenium Murr.

BEE e BE B I, FESRAMIAC A i P2 R
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Ak PR J%/(mmol » L)
Treatment concentration
(A) 1 1% £5 W 1 Neutral salt stress

R i, Hop i AR B AR — 3

3.2.2 Pk fesd &t LR MACY G BB A
2.POD & EAw F 209 %a & 2 s PR A
Bk o SR A AT I BP9 A POD 5200
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S
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(B) B 1 &5 /5 3t1 Alkaline salt stress

—PODif ¥ POD activity —A— 75 — [i¥ ¥ & MAD content

B2 ik (NaCl) (A) Fnfa iR (NayCOs) (B) M B RMICHE R _EES=.POD B RN
Fig.2 Effect of NaCl (A) and Na,CO;(B) stresses on seedling MAD content, POD activity of Lycium ruthenium Murr.

PN (MDA ) J& it i A AR PE T 7 2 —,
Hoo B ] R At A A FH B R R, B 400 i 52
Pk MR BE , T LA S WA ) 38 57 30 58 1 R O AR B
H & 2 AT LA Y, BlAE TR EE B35, AR AR R Ry
WS B G R, HA A BRI FR IR B 1 i
PTE2ES (P <0.05) o FH rhPEEh At £R 5 5252
BT BT A S AR B A — o i

1A ALY T (POD) J2 20 M I 3% 42 1 DR 4 il ,
PRI FEP A ez B el B0 0 — B B 2k, fEAEY)
32 B ER A B, R PR A N A Al e 2 B AR
o BB 20 E PR ERACEET | Bl o B iy 3
T, 4 i POD TS Y 2B BT, B R
AL FE NaCl Zb PR JE R 0 ~ 25 mmol - L1,
NayCO; AL FEH BE K 0 ~ 1 mmol - L™ '}, POD {1 )

Hhn, Horprp PR AR PR 25 S 25 (P < 0.05) , MFsPE
M EFAREE (P >0.05), H NaCl FH8 0 5
5K FE NaCl AL FEHEE 4 50 ~ 300 mmol - L.~ \Na,CO3
REBRHERE A 2.5 ~ 100 mmol L™ 'i5F, POD J5 4 24100 /)5
H B WL 0, PIRDER T BRI B SR I i, #4540
MR EEARIA R T EEZE R (P <0.05),

HL S 8 S AR 1 TR SE R PR DG, B S SR
FERE e e 22 . Rl 3 WIS Bl A A B
FEREE N, WA AL B (9 40 1 ) o SRR R 2 AN
R, WSS ERE by T, 2
FROREDRT H, 7 S48 2 R B 1 I T4 A ) R AN S AR W
B BRI A R B E M 22 R (P <0.05) 4k, AL
MRIE TR IR B B EMEZ (P >0.05), AT
FEERTEW N 25 mmol - L', 4 © &2 35 E
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Fig.3  Effect of NaCl(A) and Na,CO;(B) stresses on seedling relative electrical conductivity of Lycium ruthenium Murr.
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1) ST R AR AR, 35 2 ) vk B AT DA
PEHFP B A& o AR aE S R b1 i A& Ak
K ERE BTN 72—, B & A4l B xs k7
FRIMED 7 5 I T R O G 8 ) A S LR
MO, AR ER A Y FE SR W38 A5 b oA Kz 2
il T R A A A A I 5 B — e MR FE M BRI A R
IEHAER, A YA R o B A K fad #h
R A D 2 202 B Z AR B Na* A fiE 58 0 H 2
S AR N 1 s S A SR 1 R SN 7] STE A
HAUACL R R R BN AR W R W T LR 2F
ORI R IR TG IR BSE AR B
HE AT R AR T X B DA T 156 1 2 SR A AT A
K B WL R AR AR R AR A IR
fRER e T DA R L o X R AR 5 A 21 R 41
A1 2 X ER 3 1) e 7 A 485 R — B

2) 3 TR AR AL AN A B R R A
PRV J3E 6 S R AR BR A 43 31 /2 50 mmol - L', 300
mmol* L™ "1 2.5 mmol*L.™", 100 mmol- L'
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mmol * L=, A% FRAE & 300 mmol - L= ", st £5 (1 S
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NaCl 6 55 A UK, it 52 i SR B2 6 g~ L1
CHEN Haikui 2524 fF 55 26 W1, B % NaCl ¢ B 14 3%
i, PRI RC D A R R ] AR SR R Eh vk
H0.3% ~0.4% . ASHFFEEEH WoR Pk 0 BIE
FEARFNRT A AIBFFE 45 R — 30, 5 TR 00 B, 38
K IAE

3) FRMIACE BT AR AL SRR . i
FRABREER ) DR A TR 2R Na® SRR,
JaFEBR EEd Na* AE SNSRI T @ pH PR,
BERRRIE AT DRI AT ST, SRR A AT i
T SRR N AR B R o e A e VR AT
P B R A MR E TR R B £, 3
BB ER ) e HE AR R T rp PR, 15 A SRR A AT
SR TR R AR T AR SR bR AT
SRAAAC A PRI T, O T 58 P 1 SRR A AL SR
TEAMP IR

4) HreitE MR BRI AR AL, BE— 2B UL T SR
M RS HISE TR0 Stoeyr %1200 & BLERI32
ST R AR R B AR R AR T, BEAS T XK
SrFITCHLES TR, I & R BUE I A KA F 32 2
], A i AL KR AR T %
B AR o Al E PR R A R T2
B BIVERT, A WETE o A A s v B ) T 7
PEEE B T 4ERP AR B i 3, DIIRU a7 ok
(A ABFIE L RS AT &0 KRR IE
B, S XA AR A S RO, S BRI
TR 55 Rh vk FE a6 B ) 52 T AR DG S R 220 it
FO RO 0B 1 — A F AR T AR
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HH AU EE 1 R Tl (2 i SRR AT 2B K R MR B 1Y
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