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Na, SO, 559 P+ BT & LAt i iat™ . Rl
IR T H AR R AN F R BN, 5
B D FREHL T AT ES . REFE b
ERRE & P )OS A A i &2 5 2h e,
FEFEX R PAEE T 5 1 3 Bl 1) 6 P 160 B
JipiE TR AR BRAE B I R & Eh A

8Pk (Allium ramosum L) B HESRAE L
R FAR S B S 25 1 R R RK
TORIEFEEFINEE. R R E S TR
kA T 3 o) i B R R A SRR L AR
SR R AT PR B JF O TR AL B R, BRAE A
W FEFF MBS B L BT BN A A
FPRTA T HE A I i XA SR ORI 4 B A U
Hi K & RAH &S8R AR LR
F WA m R, BE AR L B 2545 . BT EFAEAE
Y o A Y R B B R R i Y T
BRACLI R B g 55 R VB R R 5
751, Hep e E e A A A 1R B T A A TR
Rtk Mo T HMEhmhAE /1 M B W R G MIE. &
R W LR G B30 20 FhEL B FE &R
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1 #REFE

1.1 REEHH

DIR B W28 AR B O Je e 22 T (AL
43°25", 2 113°24") B BF Ak (Allium ramosum
LRl g bt ek, RAPIE] Ry 2013 4£ 9 H .
1.2 REHE
L2.1 ZB4&EHmNE &Rt

I EFE 2 FhpP:Eh (NaCl . Na, SO, ) F1 2 Fp
BiPEEE (NaHCO; . Na, COs ) , ¥ 3% B A [8] He i) 1B
G4 5 (R D, B pH THIE & BB pH,
A350R 7. 3.8.7.9.0.9. 9.10. 8, £h 4b BEYE BE 4> B
>4 50,100,200, 300, 400 mmol L™, 7K 2y %} B
(CK).

®1 HABAMBSERRERE
Table 1 Salt composition and its molar ratio of

various treatments

AbFE Treatment  NaCl: NazSOs = NaHCO; : NazCOs3 pH
1 1:1:0:0 7.3
2 1:2:1:0 8.7
3 1:9:9:1 9.0
4 1:1:1:1 9.9
5 9:1:1:9 10. 8

1.2.2 FFikiAE

P EFPF R 2%/ NaClO 7% 10 min, &
HMORED M F i 8 B (GB/T3543. 4 —
1995, R EFIKK 4N, 4 RER, BIREER 50
RS EREKE AT 2 mm BRI A .

RIS TEANLAMRA AT | 20 °CLOk
IR 12 h « 471 BB FRILP A L&
AL 7 A B AL, RIFBEAF T, BXR
DIFREE P A FEARE K AR WO R ERE . 4 d
Gt kRFHEEEE),16 d SLiTHIHEFER,
B R ZFRE IT N E S IR
1.3 mMANE

RHEB(N) = KRB &S A7 % 2

B/ AR F 8L X 1005 KR E (G = 2 (Gr/
Do), XA, G RFEmtR ¢ B0 & ZFE D A &3
H¥.

W AR & PP T I ZRIBK ik 3 WE . R
KRB DT . & 24 hid R FREIR
WA M, FIERE RO TFHE . FEUE
7d. MEHRENRAEFREBTEHAAR
AT

VIR R FE (%) =b/c X 100; IR E & #HF
D= C(a —b)/(c —b) X 100; T & Kk F
(V) =a/c X100, FH.a R EEE BN
WK PR B R R T AR 0 A TER AR P
BRI FEL o HILRA T BB
1.4 HiESH

FH Excel 84X BB HITREB TR &
B, A SPSS 13. 0 B S AT 4 1531, 3
TR F I 22451 (One-way ANOVA) I 227

2 GHRE5HMH

2.1 SEEWEBENTFEMFNBEFEME
R
REFRMRFHR RGP F KRN ESE
TR, TR 8 A AR KRR I Z B,
HE 1A LUE A F pH FIA (8 £h v B2 X 8 4k
FFRIRIE R R EBEEMW, AF— pH 4
YT BB ER R BE A0, & I IR R R
BT RE A A AR KX pH R 7.3~
8.7 B, FREZEE, hik B <100 mmol « L'+
W RFRSXN LR F 25 pH 7.3 i,
300 mmol « L™ HIR & FF 4752 %1 R 1K 66005
pH 9. 0~10. 8 B}, FREREFEHE K, K> pH 9.9
#110. 8 BF,50 mmol « L7 gt i i T BFdEF
FHIBIEG & 27 3, 400 mmol « L A FH) i &
FRANEF, LR -ERWREFMTHE pH W7t
R BHRIR R AR TR BT REEEA AR
[7); 24 Eh ¥ > 50 mmol « L7, pH 7.3 1 pH
8.7 ZHERABE AT BERSME; pH 9.0,
9.9.10. 8 ZHEZRAEE , HH Y pH 10. 8 B Fp
FHIIR R FRADIEXBA 710 B EH
400 mmol « L7 B, pH 7. 3 #7116 K2R H
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OcK 50 mmol-L! 100 mmol-L*
B 200 mmol-L" B 300 mmol-L! B8 400 mmol- L'
1200
S
| a a a
g 1000 JA
g l?—'{':-AabA l-l_-z_!LA L L
= 800} [ g
g & bB
< o
®E 600
=
=25
R o
= 40.0
; 200
=
0.0

8.7

/NG ER R AT — pH, AR Eh vk B AL B 1) B 2K
- (P<0. 05) s RE F R F — B, A6 pH A2 [H] 1y
BEKF(P<0.05), FH,

Note: The lowercase letters show significant difference on
the different salt concentration of the same pH (P<C0, 05).
The capital letters show significant difference on the different
pH of the same salt concentration (P<C0. 05). The same be-
low.

1 S&EEMEXFEMFINGREFENZI
Fig. 1 Effects of complex saline-alkafi stress on

the initial seed germination percent of A. ramosum
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2 SETWEHEFEMFEFENEM
Fig. 2 Effects of complex saline-alkafi stress on

seed germination potential of A. ramosum
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B3 S&HmbphaxtFERFRFRRARM
Fig. 3 Effects of complex saline-alkafi stress on

seed germination index of A. ramosum

2.3 S&HBHMEXTEFIER FIEH A KB R0
MK E (B O LA H, [Fl— pH, &3
R B Pilp 0 Ak B ) Rl R 34 B 2B IR T B R R
R B sy, B AEAD TR ORI, Y
W E R 50 mmol « L7 B, pH 7.3 F1 pH 8.7
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100~300 mmol « L™, pH 7.3 BE & TH44
P MAEh Uk B Sk 400 mmol « L7, pH 7. 3~9. 0



s wld

h E Z2

1AM
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Fig. 4 Effects of complex saline-alkafi stress on

the hypocotyl growth of A. ramosum

ERHAREZE, % pH 9.9, £ ¥ Bk 100~
400 mmol » L™ f1 pH 10.8. th ¥k fE N 50 ~
400 mmol « L7 3R ™ EIRAE
2.4 BREPHR-CEHEERWNTFEMFE
FE ZFEEMEEKENPIE

MR 2 AJLUE M, BPE A7 19 B 2R Rl i 3
ZH) TEWE pH DR E BN E W ; B
EfFRFHRERBERZ D TEHE . pH LKL
H A EAE R RE A 5 B AR Ah T R R AR AR
WEZATEE pH U X = F IR,
MAHE R T Z 0 Hr R ol OB i, 2h ik Rk
EMRERZHEE, pH X EFAE R F U5 & 85
KRZ.

®2 WERERFELHHRRE . oH EEAEERAMNEFEMTRIFE RFEHFAERERHRME

Table 2 Two-way ANOVA of effects of salinity,pH,and their interactions on seed germination,

germination index and hypocotyl growth of A, ramosum

T ZEFAR RER R A B

Source of variation Germination ratio/ % Germination index Hypocotyl length/em
YR Salinity 432.71% * 831.10%* * 590.01* *
pH 376.45% * 67.53% * 77.53% *
¥ X pH Salinity X pH 28.98 % * 15.39% * 18.58* *

¥ * P<0.01,

2.5 SAEEEBENEFEMFREXFENR
BRI RR

MR 3 ATLIE W, BF B F 775 A R SR B 38
PR AREE 16 d 5 SRR R BB TR R0
KA AN IREWHR 7 dJ5, 7TEMRE
pH YEFEI A, BEE Eh e RS I PR B2 e 2F R
SRS, (EIE 0 iR BE s A R R, R (R Ak B

(pH 7. 3.8. 7, ¥k B 50,100 mmol * L™") {45
FRFZFEXN B Z BRI B EES, Wbk R
& pH AR (pH 10. 8, ¥ FF 400 mmol * L™ ¥
AR K2R B KT X R B X R 44%,
B EF AR 15 & XK SR — 8 i 38 I 1
TER MR pH SEE T AT R E &, i T
— LB IE S IR A

R3 FRMELETHEMFHHARE

Table 3 Seed germination of A, ramosum incubated in each treatment %
o vk VR R 5 WA R RERHFR
Salinity/ (mmol « 1.71) Initial germination ratio Recovery germination ratio Total germination ratio
CK 0 94.4%5. 1a 0.0£0.0 94.445. 1a
50 91.1+1.%9a 0.0F0. 0d 91.1+1. 6a
100 83.3£3. 3ab 32.7£3.5¢ 88.9£1.9a
7.3 200 74.4%£7.7b 32.7%£6. 1c 82.24£3.1b
300 46.945. 8¢ 57.2%£1.6b 76.712.7b
400 12.241.9d 65.61E6. 8a 78.9+£4.2b
50 91.1%5. 1a 0.0%0. 0d 91.1%4. 2a
100 85.6+6.9a 18. 8+6. 8¢ 88.9+3. 1a
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Table 3(Continued) %
o vk VR R 5 WA R RERHFR
Salinity/ (mmol « L—1) Initial germination ratio Recovery germination ratio Total germination ratio
8.7 200 62.247.7b 17.146. 2¢ 68.9+4.2b
300 18.9+£6. 9¢ 50.4£7. 6a 63.3£7.2b
400 12.241.9¢ 44.74£5.6b 52.2£6. 3¢
50 72.246.9b 15.9%4. 5¢ 76. 744 7b
100 65.65. 1b 15.94. 5¢ 71.143. The
9.0 200 45.6+5. 1c 30.3+9.1b 63.3+7. 2¢
300 10.045. 8d 28.2+4.1b 62.21£6. 3¢
400 3.31+3. 3e 62.0+7. 1a 62.2+3. 1c
50 63.3%7. 2b 21241 1 71.145. 7
100 25.6+3. 1c 56.6+4. 2a 67.8+1. 6b
9.9 200 14.5+4.3d 39.9£4.2b 48.9£5.7d
300 4.4%£1. 6e 44.14£4. 5ab 46.7+2.7d
400 0.0=%£0. 0f 56.31+4. 6a 56.3+4. 6c
50 64.511.9b 28.2+1.6d 74.44£1.6b
100 27.8+2. 5¢ 52.4+2. 1a 65.6+5.7b
10.8 200 22.248. 4c 32.948. 4c 45.6+3. 1c
300 0.0%£0. 0d 42.34£5. 8be 42.345. 8¢
400 0. 0+0. Oe 41.1+4.9b 41.1+4. 9¢

ARG F RN A E 0. 05 K P EERBE,

Note: The different lowercase letters show significant difference among treatments at 0. 05 level.
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Effects of Salt-alkali Mixed Stresses on Seed Germination of
Allium ramosum From Mongolia Plateau

HUANG Xiumei' , HAO Lizhen' , HUI Lin® , YANG Zhongren' , ZHANG Fenglan'
(1. Inner Mongolia Key Laboratory of Wild Peculiar Vegetable Recourse and Germplasm Enhancement, Inner Mongolia
Agricultural University, Hohhot, Inner Mongolia 010019; 2. Baotou Seed Management Station, Baotou, Inner Mongolia
014010)

Abstract; Allium ramosum from Mongolia Plateau was used to study effect of mixed stress(by mixing
salinity and alkalinity in different molar ratios) on seeds germination and seedling growth of A.
ramosum. The results showed that the low salt and low alkali environment had no significant effect on
seed germination of A. ramosum. When alkaline salt proportion was larger, the degree of decline was
greater. Seed germination percentage, germination potential and germination index were significantly
reduced with increasing salinity and pH, which reduced more with the increasing the ratio of alkaline
salt. Each stress treatment significantly affected the hypocotyl growth. Ungerminated seeds on each
stress might germinate when they were transferred to distilled water. The final germination rate on
high salinity and high pH was 44% of CK,indicating that high alkalinity and high salt delayed seed
germination and inhibited the germinating of some low vigor seed. These germination indexes indicated
salinity and alkalinity and their interaction had inhibited seed germination of A. ramosum, and the
salinity was a dominant factor.

Keywords: Allium ramosum L. ; salt-alkali mixed stresses; seed germination; germination recovery;

seedling growth



