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Abstract: Under 0, 100, 300, 500 and 700 mmol - L™' NaCl stress, effects of spraying 0. 1 mmol - L'
spermidine (Spd) on chlorophyll content, net photosynthetic rate, stomatal conductance, intercellular
CO, concentration and chloroplast ultrastructure of Salicornia bigelovii Torr. seedling were compared. The
results show that chlorophyll content, net photosynthetic rate and stomatal conductance of S. bigelovii all
appear the trend of increasing under low concentration condition (0, 100 and 300 mmol - L™' NaCl) and
decreasing under high concentration condition (500 and 700 mmol - L™ NaCl) with the highest value
under 300 mmol - L' NaCl stress. While intercellular CO, concentration appears the trend of decreasing
under low concentration NaCl stress, increasing under 500 mmol - L™'NaCl stress and slightly decreasing
under 700 mmol + L' NaCl stress. Under 0—=500 mmol - L' NaCl stress, Chla/Chlb value has an un-
obvious change, but sharply decreases under 700 mmol - L' NaCl stress. Under low concentration NaCl
stress, chloroplast overall swells and thylakoid lamella loosens but structures of chloroplast and thylakoid
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still remain intact. While under 500 and 700 mmol - L™ NaCl stress, chloroplast ultrastructure is

damaged seriously with membrane structure rupturing and thylakoid loosening to radial, and some

chloroplasts completely disaggregate. After spraying 0. 1 mmol - L™'Spd under corresponding NaCl stress,
though chlorophyll content, net photosynthetic rate, stomatal conductance and intercellular CO,
concentration of S. bigelovii also appear the same change trend, but their values all are significantly
higher than those of the control (not spraying Spd) and the damage of chloroplast ultrastructure is also
lighter than that of the control. It is suggested that spraying exogenous Spd can alleviate the injury of

NaCl stress to S. bigelovii.

Key words: Salicornia bigelovii Torr.; spermidine ( Spd); NaCl stress; photosynthetic parameter;

chloroplast ultrastructure
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Fig. 1 Effect of exogenous spermidine (Spd) on chlorophyll content (A) and Chla/Chlbd (B) of Salicornia bigelovii Torr.
seedling under NaCl stress with different concentrations
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Fig. 2 Effect of exogenous spermidine ( Spd) on net photosynthetic
rate of leaf of Salicornia bigelovii Torr. seedling under NaCl stress
with different concentrations
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Fig. 3 Effect of exogenous spermidine ( Spd ) on stomatal
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Fig. 5 Effect of exogenous spermidine (Spd) on chloroplast ultrastructure of Salicornia bigelovii Torr.
seedling under NaCl stress with different concentrations

L 5 5 L R T 65 300
mmol + L™ NaCl I3t A Spd AR NaCl i
X8 0 B 5, G
SRS R BV B 5 M T IR e
T 5 M, G2 T WSRO B R 7.

3ot @

FY) 32 B R 70 75 T A — > EE ERR AR I 2R K0
D PRSI I FEREAR T ARSI E Y, 100



94 W) B8 IR 53R 5 o 4R

21 %

F1300 mmol « L' NaCl i3t X 5 [ T2l i i F 1)
MR RGN —E ISR, RIS R &y
TF&Er 78 NaCl ¥ BE 4 500 mmol « L' B MA &4 T,
M4 & a5 TR MAE 700 mmol - L' NaCl i
EAAET W 25 10T e B2 S K 100 B e ok
NaCl 8% 4 32 5 B0 B iR E T, KT, ¢
Jifi 0. 1 mmol - L™'Spd J& , ANl B NaCl Jflrif T 5 [
MGE I R e 2 a2 I T BR A (R it
Spd) , Ui It Spd AT LAZZ fi# NaCl Jifpim X 56 [G g 3%
TR REIRER

LR ol XA 0 A 4 FE B 0 8007 2 22 PR R
PR ) 45 5, BE AL 46 75 385 o 38 5 | A 1 0L B i A
R, WA FEARARALBREI R 2R ARl py 4 i 76 HI LA
ACFLBR I PR A 3 K i Rl g 1 sl 4 DU LR SFLRR
HlHZE R £ RS, 7E 0 ~ 300 mmol - L7
NaCl Jpi8 2544 F M ot & # AL S B M
] CO, ¥ R [, i 7E 300 ~ 500 mmol - L™ NaCl 38
T EOL A HR A AL T T L CO, vk B XY
i, SFL S EE AR CO, Mk B AR fb A — 3, &
HI7E 300 ~ 500 mmol « L' NaCl Jil 514 T 51 2 BE [G
M T RO A HUR RN 2 R R EAE LA
2, MDCAAE A8 ES 32202 b i PR 40 6 %) D' 3 1 R
MBIk M= , AR E T G EE e ES
KR, — 7w a2 s E A e ; 55— Jr
T R P Bt B A Bl R 48, 3 O & A8 0, 3L
FRACSCR A, A 0 PR 41 i AS g (W] AR ) o, ,
R S AL, TR AL T B B AL, XA AEH
PEA RN 2 Rk, BT NaCl i £
AP RE S R R TSR I PR R GKE T
R IT75 & BB AR o Ak 0, = S BUE YO & /E TR R
RN Z —, Ascgd e XS ia s
S B AR A] B H] IHERER 5 i AR AT S e ot S
MR H S IEA OGO R, vk NaCl i 45 14
TRRIEE TR &8 N A HOR T %
BN 22—, WM IR Spd AT i 2 1t v e G % T
SR FL T M) CO, ¥ B R vl 4 iR Al fE
J& Spd 38 it Z 5 B L BURH 1 R RR i Ak SRR
7K VR o R BRI 2L 1l , BHL AR 2 2 2K 5
Al ESE Spd 8 it AERF T A A 2R G nY B m T M
i, AR NaCl Jias 45 14 36 PR S8 2 22 5 1
(it A A

BEEDASEE TN . NaCl 30 fig 5 | A 4 - A

K 4 BRI AR (A, IATIT T B0 S 28 3 2K 5 Ty
T FL AT ) 22 i D AT 55 B8 L e 67 R g 1) g Sk 5 B L
T 7 R AT Y S AT 45 G B8 S BB A AR 1, 12 S% NaCl
JHp38 5 A AR A B 3R, AR IR s ik . A
SEEG R AE NaCl #BEAR T 300 mmol - L' (308 5514
TR QU T S IR S R 2 R B B T AE NaCl
W T 300 mmol - L™ A6 2148 i R XUZ B
PRI e R i K , A7 [ 1) 3% 3 7 24 5 NaCl Jip i
WePEIA ] 700 mmol + L7 B SR 44 1) FERE I G, B &
AN GRAR R ARV R, 58 TR T M SR AR R T 25 4
X — A Gt R SRR -8, &
700 mmol - L™'NaCl Jpill 51 T, BRI %& Tt 4 R
a/b {6 I FEAIG, 3R W2 B R RS ) D S R B AR, 350l
FEA) XTS5 WA WA | A2 356 TR FH 8 098055 , DA
iR CRERE b R A A 2 RE RO RCR 2 S iR S
YT CAE R B BRSNS B, P 0 480k B v T L
A0 LA, 5 ) 7 A T AR, DT O A I S AR g 2k
Ak, MRS AN BIOR ) R R EAR
AR b AT R AR, DT 51 A i S R A FEAIT
MRS RE R TR RE T . PRI, NaCl Jirai 2544 F i
SRARZERE Z P Al R 1 N R E T R OR B RE T
BRI EER N 22— Wi Spd D AE H & S GV % 1
MR RO A I i, A NaCl W aa X i 2 R 45
FRIIEIR | T4 o BB QI 2 T D A BE ) . X T e
S TAME Spd £ T 56 IR 3% 1R N it 2 il 1)
e, fe ik 1 e R A5 G B0 & AR Spd Xf
20 i PR B S T A A il 2K B T AR T (AN 28 b
) WS A FRE MR, ISP AR BT, DT 4%
TG PR O S 3R M R, DR AP T i S AR 2 4
A B A TG R >

ZE LAk, MR Spd T LL4EHRF NaCl it F B8 (G
VB T SR R SE R RN T BE B AR P, MM 8 i etk 2%
SRR HIE, WS AR Spd R 1 Sk 3 i B8 [ Vg %
FHL NaCl JHhif 1A 85 it 2 — .

SE 3k

(1] 2B B, T4&w, 7, % &b N RER/NE g T
At s SRS EAMER[T]. MY ¥, 1989, 31
(11) ; 841-846.

[2] EfW, % F, K=z, % #HWa KRSk Nat Cl
RSB RUO G HOR T RELT]. W AR5 TR
i, 2002, 28(5) : 385-389.

(3] RIAR, ERY. AP G 0 RS AT ERE M /AR,



B, A SMETERE IR NaCl 30 T B I 1615 2 5RO Tt 4 £ 52 95

521 i
. MW AR T EY . 2 B JEat Bl R,

(5]

[14]

1998 : 752-769.
IMAT A, MATSUYAMA T, HANZAWA Y, et al. Spermidine
synthase genes are essential for survival of Arabidopsis[J]. Plant
Physiology, 2004, 135(3) . 1565-1573.

HE L X, NADA K, KASUKABE Y, et al. Enhanced susceptibility

low-temperature due to

of photosynthesis  to photoinhibition

interruption of chill-induced increase of S-adenosylmethionine
decarboxylase activity in leaves of spinach ( Spinacia oleracea L.)
[J]. Plant and Cell Physiology, 2002, 43(2) : 196-206.
CHATTOPADHAYAY M K, TIWARI B S, CHATTOPADHYAY G,
et al. Protective role of exogenous polyamines on salinity-stressed rice
(Oryza sativa) plants| J]. Physiologia Plantarum, 2002, 116(2) .
192-199.

X R, g, B A SR R ER A T K Sk
HEBZMOK RO G ERmSEm [J]. PR3k, 2006,
26(2) . 254-258.

B, TSR, AT, & SR RYIEE T AT IR BT
SURE[J]. PR, 2008, 20(7) : 46-48, 51.

JIANG X Y, SONG J, FAN H, et al. Regulation of exogenous
calcium and spermidine on ion balance and polyamine levels in

maize seedlings under NaCl stress[ J]. TH Y A= PR =4, 2000, 26
(6):539-544.

SUN C, LIU Y L, ZHANG W H. Mechanism of the effect of

polyamines on the activity of tonoplasts of barley roots under salt
stress[ J]. YA, 2002, 44(10) : 1167-1172.

BOLH, ShHEoR, HEmH, S5 SMEERS B x4k i T 3R
( Cucumis sativus L.) SRR TR R G A A L S B
MR [T]. 42523, 2009, 29(2) ; 653-661.

ARNON D 1. Copper enzymes in isolated chloroplasts polyphenol
oxidase in Beta vulgaris[ J]. Plant Physiology, 1949, 24(1);: 1-
15.

SREIER, WORE, SR 007, SF. NaCl Mo %l B A 4 J A= AR
PEAERIEENA [ )], RIS IR S 3RBE A4, 2011, 20(1) : 46—
52.

g, EW A, BT, R R 54 56 A A K
[7]. FamapRezBeAd, 1998, 18(1): 33-41.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

RAO G G, RAO G R. Pigment composition and chlorophllase
activity in pigeon pea ( Cajanus indicus Spreng.) and gingelley
(Sesamum indicum L.) under NaCl salinity[ J]. Indian Journal of
Experimental Biology, 1981, 19(8) . 768-770.
MAEE, Bk, MIRE, 5. NaCl Mo st s Féag b st
A R B AR RS2 0 SRR PSR A PRI [ ], A TR S BR
Bisrdk, 2011, 20(2) ; 35-42.
oY, BEEDHE. ERA XS 3 R IR LR AR SOLAERM
Sl )], MR R AR . B AABHENR, 2002, 26(3) : 19~
22.
e &, FURE, T/NE, & SME GA M EREE T ALSE
TR A MR B[ T]. BRI A ARRRE
Jiit, 2007, 30(1) : 82-87.
BERRY J A, DOWNTON W J S. Environmental regulation of
photosynthesis [ M ] // GOVINDJEE. Photosynthesis Vol. I .
Development, Carbon Metabolism and Plant Productivity. New
York: Academic Press, 1982 263-343.
XU L K, BALDOCCHI D D. Seasonal trends in photosynthetic
parameters and stomatal conductance of blue oak ( Quercus
douglasii) under prolonged summer drought and high temperature
[J]. Tree Physiology, 2003, 23(13) : 865-877.
R, SRHAE. NaCl XPOGGVERE R BRI (1], 1Y
SR, 1999, 16(4) : 332-338.
B, SRR, R, % mEEYH T REELT]. P
AR, 2001, 21(6) : 1271-1277.
MASLENKOVA L T, ZANEV Y, POPOVA L P. Adaptation to
salinity as monitored by PS Il oxygen evolving reactions in barley
thylakoids[ J]. Journal of Plant Physiology, 1993, 142(5) ; 629-
634.
WERA, MR, ELLEE, S SRS e X R 3 1 3e
ROIGSRASONE[ J]. REFHA 2, 2008, 19(11) : 2521-2526.
WANG R L, HUA C, ZHOU F, et al. Effects of NaCl stress on
photochemical activity and thylakoid membrane polypeptide
composition of a salt-tolerant and a salt-sensitive rice cultivar[J].
Photosynthetica, 2009, 47(1) ; 125-127.

(RESRE: Fe2R)



