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Adaptations of dimorphic seeds and seedlings of Suaeda salsa to saline

environments

LIU Yan, ZHOU Jiachao, ZHANG Xiaodong, LI Xin, FAN Hai, WANG Baoshan, SONG Jie "
Key Laboratory of Plant Stress, College of Life Science, Shandong Normal University, Jinan 250014, China

Abstract: We investigated the relationship between ion concentration of dimorphic seeds and salt tolerance of young
seedlings from dimorphic seeds, and the effect of salinity on seedling growth, ion content and photosynthetic characteristics
in leaves of plants from dimorphic seeds of Suaeda salsa L. in sand culture. concentrations of Na*, K*, Cl” and total ions
of brown seeds were 2.3, 1.5, 1.8 and 2.0 times higher than those of black seeds, respectively. Compared to 0 mmol/L
NaCl, 100 and 400 mmol/L NaCl did not inhibit the elongation of seedlings from brown seeds, but the opposite trend was
found for seedlings from black seeds. The elongation of seedlings from either brown seeds or black seeds markedly decreased
in 800 mmol/L NaCl.

Compared to 0 mmol/L NaCl, shoot dry weight significantly increased in 200 mmol/L NaCl, whereas 600 mmol/L
NaCl decreased shoot dry weight of plants from dimorphic seeds. Lower salinity (200 mmol/L NaCl) had no effect on the
number of the side branches along the main stem of plants from dimorphic seeds, while higher salinity (600 mmol/L NaCl)
markedly decreased this number in plants from dimorphic seeds, especially for plants from black seeds. Shoot dry weight
and the number of side branches along the main stem of plants from brown seeds were much higher than those of plants from
black seeds under salinity. High salinity (600 mmol/L. NaCl) decreased the rate of photosynthetic oxygen evolution in
leaves of plants from dimorphic seeds. Salinity (200 and 600 mmol/L NaCl) markedly decreased concentrations of
chlorophyll a and chlorophyll b in leaves of plants from black seeds, while 200 mmol/L NaCl had no adverse effect on these

parameters in leaves of plants from brown seeds. Leaf Na' concentrations increased with increasing concentration of NaCl,
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whereas leaf K* concentrations decreased with increasing concentration of NaCl for dimorphic seeds. There was no
significant difference in ion concentration, concentration of chlorophyll and the rate of photosynthetic oxygen evolution in
leaves of plants from dimorphic seeds of S. salsa.

The present results indicate that higher concentrations of ions in brown seeds and better development of brown seeds
may be related to higher salt tolerance of seedlings from brown seeds, and more branches may be related to higher biomass
of shoots for seedlings form brown seeds. These characteristics of dimorphic seeds of S. salsa may affect their roles in
establishment of the population in saline environments. Brown seeds may play a main role in seedling establishment in

spring, while black seeds may play a sustaining role in seedling establishment under unfavourable conditions.

Key Words: Suaeda salsa; dimorphic seeds; ion accumulation; seedling elongation; photosynthetic oxygen evolution
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(RFRFIEAS SRR 38 A5 45 0 sOVR B RN B A S AT N AR e W i 22 0 R R o — e b A ) vh
D, SR AR A ) AE K PR S
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R M BEE BAR AR R RN, T 2010 4F 11 H SRR B IR A4S B0 — A Y1 N Bl SR A (N37°207 ; E118°
36") , H 4 Na* . ClI7 K I NOS &40 0% 2.4 2.0.0.26 3.3 g/kg T+ BT BRI T4 T UKAE (<4 °C)
R,

1.2 YRR R

P RLARLT (1) 5 Hb B A PP T R D1, 20 BIRE R T VR i SR FF R 2 2—3 |
WA IEL T, B AR R 6 PR, 30d S5 HFARERALEE . NaCl I 3 ML :0,200 AT 600 mmol/L( 347 HILA 2% 257K L
il 9 1/2 Hoagland B3I ECH], LA KOH F1 H,S0, #8757 pH £ 6.2+0. 1) , LI NaCl AEXT RE AL 45K 5 5%
FE B EE 3 F . NaCl AR LA 50 mmol/L 3 Lk 6a £ vhifs | 78 600 mmol/L NaCl Ab B 1% 3k 31 24y
£ 20d JE I E 25 AH G A B bR .

1.3 WETTk
1.3.1 Fpp e & il e

PRVE I/ IN— B R Hb T A (0 TR A5 BT 4% 20—40 K, T 80 C LA rh Mt T ZH T Kt TRE BT
BE OB R REL S BT SR, 550 °C 3843 AR, K4 FH 2—3 VAN R VA 5 5 8 FK 2 45 2 20 mL,
Na* K* & 410 B AHEEEE T (JEE Sherwood 23 ] ) MISE , C1™ 5 1 FH PXST-216 AUES A3 (LI )
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TR /IN— 35 1) 5 b0 o o Fh T AR AR, 0 B A DR AR A 5 = L B3I 5 K, NaCl X
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T pH F 6.2+0. 1) ,25 CHAT2 N BBEEEFF , BRI K3 — KRB FR 0, DU IEAR X E E (BB 3, Rrghdifif
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ANER,
1.4 FdEadr

Fh s S 5 R SPSS Ge it B AT B 2R 40, LA BCE 2R T SAS 6. 12 R AT WA & B & 1k
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Fig.2 Effect of NaCl on elongation of seedlings from dimorphic
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Fig.1 Contents of Na*, K*, CI~ and total ions in dimorphic seeds
seeds of S. salsa
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Fig.3 Effect of NaCl on shoot dry weight of, number of the side branch along main stem and rate of photosynthetic oxygen evolution in

leaves of plants from dimorphic seeds of S. salsa

2.4 FhACFEXTER MR 4 1 b L 53 2R R R S

200 mmol/L NaCl 2bHX 5 (7 5 B0 Fh 140y i 3 25— Z 0 BEOBseA W1 20 ,600 mmol/L NaCl 4b 3
X FC 2], JUHR X BB AR T4l i R B, 200 H1 600 mmol/L NaCl 4b 3R A7 (AR 1~ 1 )y i =
E R BB R AR T (B 3,£ 1) .
*1 BEEMFREGHMFHEHRK HEHITITE IR —RIBB HAALEHEER HAPHERERER Na* K @ESEHEXT
FEE BENVNEESTER
Table 1 Results of two-way ANOVA of characteristics of seedling elongation, shoot dry weight, number of side branch along main stem,

photosynthetic oxygen evolution rate, chlorophyll content, leaf Na* and K* content of plants from dimorphic seeds of S. salsa in relation to seed

types and salinity

AR Traits Pl F257 Seed type LR Salinity
LH K Seedling elongation 78.4 %% 140.6 ***
i1 14> T Dry weight of shoots 37.3%"* 57.8***
FE2E—Z 5% Number of the side branch along main stem 7.9% 41.17"
JEATHEHEH Photosynthetic oxygen evolution rate 2.14M 18.62 ***
4% a ¥ & chlorophyll a content 0.6™ 14.37"
42 b & & chlorophyll b content 0.9 19.2 ***
42 (a+b) F 1t chlorophyll (a +b) content 0.7 15.6***
M- H Na* & & Na* content in leaves 1.3% 349.0 "
I H K* & K* content in leaves 0.3" 230.2 ***

# FIRTE P < 0.05 KPP ERRERIE; + = FIRMEP <0.01 KFLERFLFE; « = = FIRTEP <0.001 KF bR EFE ;NS FRBA LF
e B EAR FAE

2.5 FhAR BT ER G 4 B RO G R AR A

Pl SR T4 DG A A R B £R U B RS IAR BE A8 S AH R b B R T 40
MR B A AR M 22 (B35 1),
2.6 ERALTEXT £ i GE L) v IR Ak R S R AR

Wt £5 U< E A3 W b &I i B R AR R BN, 200 mmol/L NaCl AR BE i E AR T £h
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Fig. 4 Effect of NaCl on content of chlorophyll a, chlorophyll b and chlorophyll (a+b) in leaves of plants from dimorphic seeds of S. salsa
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Fig.5 Effect of NaCl on content of Na* and K" in leaves of plants from dimorphic seeds of S. salsa
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/NSO R AE T AN R R 0 A TLAS T R R, A SO SRR 2 SR o R RN b
W) 03 P AR 46 /NN AT P 8 AR A R B AR TN 7P A B I B SRR 77 A 4l B A RS RE
WA B AR R 0 BB IR KRR T A R A T D R B T A M R R R A R AR PR
B I BUR SR IREE TR Tl & S 2 g A K R AT SR A 56 L RSO SR & B, 100 T 400 mmol/
L S 308 490 ot O W 2 1 R G o ) 0y e G TR B R I A O I RIVE ] X T RE SRR AR TR AR E
BTAR, — BT, ERAFEYINIE A& /NG ST £, 46040 B ER TUR ( Kalidium caspicum) , ¥ 7£-0. 8
MPa NaCl ¥ P 2 302 80% oA, (AR I NaCl ¥ b HL M & 1O &0 i A R A 0 b 32 0k ), 6 b
B A (4 A v TS R 1 T B A PR RV e i 3 E A

ARRTESFT =4 R — A B 22 5, KA 7 AR g iR, B R 3422 . = Mt iesE
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Suaeda splendens TEFALER 5325444 (0 F1200 mmol/L NaCl) ## AR AR X A= Kl 2 — M — Wk 5ty
FUAE (R fIC, 17 i R (400 mmol/L NaCl) EIAH ™ o ASL RG24 5L & BUAS [ $h vk B2 AL T, 46 Hb B3 A (2
Fh ¥ AR R 3R AR 2 v T B R A AR (18] 3) , AT BB SRR (b 2l B BA B 2 1 20 A G (
4) TS PIRNRR T2 A AR R i LSO B TR TE G AR RR TR PRl i AR 1 i DG
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WATFIER AR . S5 THBE R LALE £ FEE R Na® KR CU 45, i@ ih 4 FH Y K /Na*
SRR PR L E KDY ARSI & IR FER /R T A Fh 7 R ARG B i Na® 1K' &tk
AR 225 AN ER T E A A A A R B AR L a3 RIAR (o Fv 0 R 0 b 52 R A R R (K
R[] 35 SR A AR ) T Eh VBT B W 22 5%

5 LTI b B A D TR R Y B A i DL R (R R I B A T R SR A R I & 4
[(EEEN T DS TS AR 28 2 sk =Y bl w157 da 7/ B 4 I 0 [N S B Rl R 1 B G b A A b
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