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Abstract: The effect of seawater on the growth and nutrient quality of M. crystallinum L. and the response
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of polyamines in its leaves to seawater was explored by pot experiment.The changes in the growth , nutrient quali-
ty of and polyamine contents of M. crystallinum L. were inqgired by various concentrations of seawater (20%,
30%, 40%, 50%, 60%). The results showed that, when the concentration of seawater <30%, the effects on
height, root length , number of leaves, leaf area and biomass of M. crystallinum L. were relatively slight.when the
concentration of seawater amounted to 40%, the growth indexes were inhibited with various degrees, while the
nutritional species and contents were abundant. When the concentration of seawater was less than 40%, the nu-
tritional indexes were slightlg influenced , the contents of total flavonoids were >0.05 mg/g, the contents of EAA
were >8.22 mg/g. With the increase of seawater concentration, the contents of spermidine and spermine in-
creased significantly, while that of putrescine decreased , which could respond positively to seawater stress.Con-
clusion M. crystallinum L.has abundant nutritional components.The yield and nutritional quality can be guar-
anteed when the concentration of seawater is less than 30%, and polyamine is an important physiological index
to improve salt tolerance of M. crystallinum L.
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VK3 (Mesembryanthemum crystallinum L)AVE R H24E Seigs e 5= TAE R ER , A 51 UE b [ 351 7l Fh
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B GE  RE RV SR F 25 7™ 08, R T T AR AR — O A5, e A7 v R b ) DR AP R
BHIF T AR I AF IS T RT3 0 SR, 490 0 Ao it 6 1 K R e =k B vk AR G b R ™45 )y
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T AE - AR L 7, 2 B8 GB/T 5009.82—2003 I 5E 5 B & b 2 & 1l 22 : 2 18 GB/T 5009.83—
2003 H A ARJZ BT VLI A 5 28 FE R B it A < >R FH 2 LR 40 T A, 2 1 GB 5009.124—2016 17 % 5 2 ji
(B B RS e K e ) 2 0 2 < SR FH s OBORH i , 2 BRAR RO S 5 0 1 o
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SIS SR FH Excel 2003 3 FRECHE 2% Kb 5 JH SPSS13.0 #E47 77 224387, T P<0.05 K EH#E1 74883 5 3%
PGS
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2.1 FEEKKEXKkFEEKK G

FH 2% 1AL, AS RV B v /K AL B 45 A KR b ) B 25 S A8 Ak, MG K AE 20%~50% 1R 17K T TG
25 MK AE 30% He 3 it 7K b BRI A B K, SN 14.26 em, 60% Y JE 1 7K b B AR K B 5 R R 5 DK SRR
T P S | I R YA K e Rk 3 By B I K e A 388 i A AR, ELAR i B S A T K
W B2 >40% F1=>60% Bt I ] 8 B3 5 i T RR 52 5 e 2 B8 0 K, 43 0 P V8 7K VR B2 2R 40% #58<20% . 50% 458
<30% .60% $<50% H LA . N[ . A AbFRR B - UKSRAR K AR R I BIORITI T R A A R R X K Y
T P A AN AR ] VK B P 388 TR SRR g P TR A 5% T i ARG (i B
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Tab.1 The effects of sea water treatment on growth of M. crystallinum L.

Ak 3R F/em Bi/em MR Hsk A/ em?
Treatment Root length Plant height Leaf blade numbers Leaf area
20% 13.52 ab 1534 a 16.67 a 56.82 a
30% 14.26 a 14.42 a 1533 a 48.53 ab
40% 13.63 ab 11.71b 14.33 ab 45.12 be
50% 12.90 ab 12.37b 13.67 ab 42.01 ¢
60% 12.51b 12.00 b 11.33b 35.38 d

2.2 AERE KT KSE R ER M

AT AN [ e J3E T 7K DR PR S5 B S (35 2) 5 AN [ e JEE R 7K OGS DR B B2 ), M 8 i )y 1
ML T 20% M FE /K, oS 57 78 5 /K MR B >309% H 308 g T R, b 3581 5 o D 7R 08 /K VR >40%
I HE BT T R, EL M b A o | i A e B A T K U RO [ V] o R R A R B <
KR BE =509 Fif b T 5 6 5 6 B ST I B L 1T 209% ~60% 1 7K A LS by T FB BB S N WY . AN ]
e JBE T ZRORT FLRR 5 R 52 W) - 00 b S AR o A SRR — B E L AREE L X R T K e JRE A 1S A i
T s £85I TR < ¥ ZOUF DICREAR B 8 J5 E 5E R OR  Bii, 0F _b BSF Jo  S  AT Hl R A 0
R e B R MR T B
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Tab.2 The effects of sea water treatment on mass of M. crystallinum L.

Mo BAREESTE Hb BERTRTRE/  HBREREESURE/ MR AT AR L FARREE BT/
A (g #E) (g #k) (g #k) (g #k Dry weight R (-t
Treatment Upper ground Upper ground Underground-  Underground dry  divided by- Root/crown Fresh weight-
fresh weight dry weight fresh weight weight fresh weight per plant
20% 47.02 a 6.73 a 3.53a 0.74 a 0.15¢ 0.11b 50.55 a
30% 4095 b 6.41 ab 3.55a 0.78 a 0.16 ¢ 0.12 ab 445b
40% 36.53 be 5.99 be 3.18 ab 0.76 a 0.17 be 0.13 ab 39.71 be
50% 3335 cd 5.98 be 2.77 be 0.82 a 0.19 ab 0.14 a 36.12 ¢d
60% 28.53 d 5.54¢ 23¢ 0.78 a 02a 0.14 a 30.83 d

23 AEREBAINKEEFR TR
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MK IR BN K, N 2.72% , HAE 20%~50% W FE it /K AL PR 2 5 AN . HL&E A& S s A e
TR K 20%~40% IS AL ASBH 8, Vi 7K Ik B >50% Ik H B S B AT o MELIR 5 A8 7 7K Ik B <40% I A8 AE A
5, TRV K R A 50% | 60% IsF 157 B0 i 35 B AIG o BB AR Ak hy S 386 Jin I ek 2 14 e B TRV K MR B R
30% ik Bk, HAEWF KU BE R 30%~60% 55 20% Y4 J6HH i 25 1k .

%3 FREREBAMNKE—REFRD RIS A RN

Tab.3 The effects of sea water treatment on general nutritional components and

some functional substances of M. crystallinum L. (g-100g™)
b3 AR EY HEH AETEER Gl fieh L BT

Treatment Carbohydrate  Crude protein Soluble protein ~ Gross fat Energy Total sugar  Total flavonoids
20% 2.66 ab 1.09 a 0.76 a 0.48 ab 105.41ab 539a 5.500 a
30% 259a 0.87 ab 0.55 ab 0.46 ab 113.06 a 529a 5226 a
40% 272 a 091 a 0.62 a 0.52a 109.19 a 4.93 ab 5.032a
50% 2.63a 0.58 be 0.48 be 0.35b 87.20 ¢ 4.63 b 4.206 b
60% 237b 0.72 b 032¢ 029 ¢ 93.00 be 4.17 be 4.036 b

232 ARRKREHKMKFEREBR LA ZOYwm  ICEPEA AR SFILINEILR (EAA) 45 Fh & F
T i VA 7 e J3E e B A, JEG 5 et AR A A AN AH [T, 5 20 %k B VK e 22 il i 3 L 40% Wk 5 /KA S
SR i B 0 AR AR 23 B 1 B R TE 20%0~50% W P K AL B R AR A0 AN B Bk, 240 7K vk B T8 3] 60% B
R e AR 20% WIS K T B d i, T /K MR B >50% i) H 30 S AR 5 2R D9 2 RR 7E 30% ¥R 1416
K & i, KR BE 209%~409% 728 A A W I 9 02 4 15 K MR B2 >40% H1 BRI S °F e 5 (0 IR AR X AR
T, 20%~60% W 1 7K Ab 3T 5 J0 B AR Ak 5 H A 24 R 52 Y 7KW 58 Ml e RS, FETREZK MR B >30% , o B i
TR . AN [RIVR BV K O DK A AR 2 S R R RV K MR B 20%~50% B, 4E/E A i E R E R R
AL dEAE 2R C TR 20%~40% e FE 7K T AZ A AN BRI 5 5 38 N 22 0 7K iR B 3k 31 40% 1 30 B ik A1
IR G SR U AR B X SR R R R e R/ MR Ry SR R R AR TR R R VTR S
QIR RNEATR AR R, KR I 4R 25 R IMKUC IS &R R C 4R R E,
YR AL TEMEKIRIE N 20%~40% VK% 8 Fh & LR A1 4 F 4 A= K] LU AERF R 58 i KT, ELFE TR /K e B8
20%~30% I}, B bR & TR I (2 4)
F4 RREREBAMKESEBRMEEROHM

Tab.4 The effects of sea water treatment on amino acids and vitamins of M. crystallinum L.

IR mEm AR wER O FNER BER GER  WRAR  dEEA R 4R WY MR/

Tr(fifim (mg-100g™")  (mg-100g™") (mg-100g™") (mg-100g™") (mg-100g™") (mg-100g™") (mg-100g™") (mg-100g™") (pg-g™) (mg-100g™") (mg-100g™") (pg-g™)
Threonine Valine Isoleucine Leucine  Phenylalanine  Lysine Tryptophan ~ Methionine ~ Vitamin A Vitamin C ~ Vitamin E Carotene

20% 226.53a 126.94a 122.78a 134.07a 82.05a 192.35ab 49.32a 33.0la 2.89a 1.73a 120 a 10.55a
30% 204.08a 128.81a 117.25a 107.00bc 87.07a 212.04a 55.58a 22.73b 2.87a 1.66a 1.13 ab 10.65a
40% 169.29b 113.16ab  113.64ab  109.15bc 71.61a 177.10b 53.07a 17.27be 2.35ab 1.49ab 1.11 ab 7.48¢
50% 153.17b 117.11ab 96.33b 115.26b 57.28b 162.85he 44.16a 16.25be 2.46ab 1.32b 1.08 ab 8.29b
60% 141.82h 98.05b 76.35¢ 95.44¢ 43.22¢ 158.01c 47.63a 13.43¢ 2.09b 1.30b 0.92 b 8.17b

24 ARIREBKFKESRESETN

2 Yl XV K A ) 07 A A A PR T B e B I K VA B B B I s | 2K R B IR 1 50% 1 i
JHie B B 55 209%0~30% 1 7K Ve A B B /D, U IS T 5 A2 20% K YR T 54.36% , 41 K iR B ik
F160% I, ik F w8 e & F 20 3] 116.552 nmol/g, AU A 20% i KW BE T 1 41.25% . WRS & & KRG &
S S N R e D R LIRS RETE 409 VR FE K AR 5 A R, O 316.822 nmol/g, [ 20% T
TGN 37.65% ; 4 Wi B e E 50% VKW FE T & i e, 4 62.364 nmol/g, H 5 H B K ik BE AN 22 55
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Fig.1 The effects of sea water treatment on polyamine of M. crystallinum L.
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Rl T8 B | L HOE S TEAR G, FErp 5 T e MR L S AR SRR B AR 5 Kk
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Tab.5 Relevance of sea water concentration with each measurement index

FHFEE Correlation
JE e S e K KA EY) A E AR A
-0.970" 0.186 0.539 -0.373 -0.841 -0.920"
FLRE i gtk b S T PN TR
-0.806 -0.719 -0.982™ -0.968™ -0.983™ -0.882"
SR LR RINE R it 2 2 051 R SRRV
i -0.949 -0.775 -0.943" -0.838 -0.808 -0.926
Sea water ' L ‘ ‘ _ .
. i 2 HEFA #EFEC HERE RS LiE8IS
concentration
-0.439 -0.921" -0.977" -0.929" -0.767 -0.787
7<= it %k gt Hby St Hb LA Hby T S ff
-0.856 -0.979" -0.984" -0.995" -0.976" -0.961"
iR TEELL iES iR
0.088 0.992" 0.898"

3 GiSitie

31 ARRETKFEREWR

TR K B SR 28 b 2 32 B R W™ s MK U JEE 5 DGR AR AR AR AR S 73 M 2R W, T 7 R JBE 5 DG
R T AR b AR B R b TR R AR TR AR 6 DG THE bR S A R R DG, T i R
1.3 2 AT RIAEIE 7K U BE <30% X KA HE AR bR Wi AN W, Ul WA o JEE T K DK SR i A R, T 496 7K v
JEE =409 Xof UK A 52 Wi it TR 7 e JB8 3 T o) A= JOBGRZ o AR AR AR b b 2 2R B b RIS M
AW SETT T s SR MRE T SR AR ALY RS B A AR f i R S A — o RV N AR A A S AN AR
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KA HR AT LAFH A A7 5 A ) (4TS 3 58 7205 5K 254 450 BIF 9 3R W AR Y /K MR B2 109%~20% T AT I AT £ e
FER ISR = A R AR AR BE /N T 200 mmol/L kA T A= R S B0 1, AR 5 AR K Ak
1 B B Y K R B <B0% B JL-F-ASAZ 52 M 1T J5 et 4 A v M b S e | SRR B O A A TR K
W =>30% B 32 21 B S8 30 1], FEAR R Brox 1 2K i 52 155 100 BB 1K 2] 309%~40% 1K M B, AN [R] 1 7 v B X6 vk R
BAERAE 02 A AR . FATT R BUAEAS [R) R B v K WE T, b b 3R 032 3 1 52 ) T4 1 &8, 3]
2 A 57 V0 7K U B, R AR 2R WS R T 055, T LR A 114 85 7 1 STE L 250 SR AR A 1, DT 1) |
T % B IR D A DR RN 2 R R A R R R R, M AR R AR K
LG R, oKkt 5ot i R D R B0 A VR FHRRAR, ZE B 250% T B, 2 1M i M T 34
AR SRAFE WS R, 058 & B K e T vk 6 5T 52 2050 KT 1 B, DGR A i A
T, P T, AR AR R, 25 T S AT 2 B K 8, VKGR S K R ZE M v TAR R, T RE SR i T /K Na
Cl B o 3N B BB B KK G, 3 KK B R KT T Bt 2 8 iy, i 45 R sato
SRR 2 A — B

32 AEKETKEEFRRIEREWL

R0 8 35 i T 25 PR TR PR A0 L 3 25 RO ) ity R AN R A e — 2 A8k, 2B IR o o
WU o AR E LA A5 S A A AR TR T 182 AN [k B3 7 Vg /K A 3L 00 1 5 SRR RS W) ) A8 4k . 7R 7K
WL <A0% 21T, B K 5 B8 SR8 AR A — M DD B MR 4 oG B (8 A8 1k 5 Y /K W B 578 S I 0 Pl SO L
Pl IR A R C AN 3 TR G WK VR FE SR R VAR e AR RN AR T R
YR A HERE R BN, RO B R0 VKR 1B 5 5 I, 17K e J3E R 3y, X oCRe il I

RFRC IR R . FEME KRB > 50% 45040, v R 8 SR i & i & AR B ok As , 2808 =R
TR, X AT AR R TE S VR BV K AR BT, UKSEAR RIS T e N [, 45 30 A= BT g 1 52 BN [ R BE A 52 0
ETTWES T8 SR BT 5 A . B R, UK R B R B SR T, VKR AE 20%~60% it
IKHERE T WAL 7 s i TR A, ML A R TR R R e PP A O
REWT L ASWE & i 20 51 1.34% .0.28% . 1.28%; Pk M A & i AHE T3/ A (2% ) L 132 (1.53%) 3¢
(2.6%) M2 3% (1.4% ) DA%, THLIE 7 2 & (209%~40% 1 B2 17K ) 88 T34 (0.45%) L 113%(0.22% ) 53¢
(0.29% ) Fih 2 3 (0.4%) ™ K oK A6 G4 & i 5358 (2.6% ) (5 3% (1.9% ) A0 245 B VR A AE P 4
U AE DAL P8 B 55 07 T B A RAFVE T, 20% MK R BE R, UKSE Hh B 8 i 5 12 fe
IKF 55 mglg, 60% K HeFE T S 5 i & i A% 40.36 mg/g, 15 7% T BHTH & 1.676 mglg, T30 E BT
Bl 255 4y 89.57 mg/g, T AT M EA &N 0.84 mg/g ™, MIABFSEH, & 8T 1A 738 5 i TR R i
KET . KCE—BIBETEE R A &

VK T LR PP S ST A, VKR EAA 1 2 B v 2K U B S N i ok 2D, 7 20% .30% . 40% . 50% .60%
KA BE AL TR, L EAA {35149 9.64,9.32,8.22,7.55,6.56 mg/g, TEIF /K W BE<30% I EAA RE4E R4 5,
G SR EAA &8 6.50 mg/g™, 3h HiTi % EAA & 4 393.9 mg/g™!, = i HIEE EAA & &N
191.19 mg/g™ ., VKSEH K EAA £ i TR Az 55 50 3 Mm% A = ff I 22, R K A PR e BRI, FEEAA &5
O I E AR MR, ZLUCRT EA ST REBRNESRY R, 5B ASE T,
AR 2R B SR b B RN = A R B AR LU AR, HUE SRR AR B i AN 2 5 R R A TR KR B A TE 2090~
40% T, VKCEREDAT o0 & 2 10 RV R LR 45, o A B A &M (H .

3.3 AEREEKNE T % B4 RN R

22 Wi AEAE PR P 3 B2 LA e (Put) K i (Spd ) FIVKS B (Spm ) BT sRAFAE | 22 i XoF 338 5 A 4 it 6 1
HATEEAEM, SRR YR 0 Z R4 0 F s o & AR R AR, ISR MR I e e B BRI 21
STV Feie TR i, T J8 Mg D0 50 e 0 559 R AR AR A P B R0 Divolet S5 E AR SN 96 U 52 22 i RE 005 37 ok
F R L, LA B RIS I 0 5 B B 1 B R T M o Krishnamurthy Z5PBIFSE A [ i 3 5 A RS b 78 3 Fip
AT TR kA 198 A e ORGP RN T T AR P T e A e R R T I
FIVRE I 7 KA . AR5 R Ui /K v B 5 S T S e 22 T A 5, 5 1 T 22 £ R G, vk Rt e v g e
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SRR TR e A e 52 S8 5 AR A A 3 A R AE 30% ik 2 5 7K B35 31 K R 356.0 nmol/g,
K B TE 50% 1R g /K IR I8 3 Bt KA 62.366 nmol/g, HLFE 60% e B 1 7K A BT S AE e A i & /e 34 KT
20% Ve VK B 5 3 s AR BFIR 45 S 5 Krishnamurthy S5 IF9EAH— 3, 25 F4RAF W58 K R 22 W i ) 1
Kile K e A0 R T 385 KRG B TR ERPE o KGR WA I A g 5 S 38 00, T8 Mg 5 0/ D ] DK VR T 6
Vg K JUIR 6 P9 D A S N VK B R, DRI N TR MR SR A P R R TR B R T L pR S
)R 2 BB 7 R T T R, DRITT Ay 14 58 2 e Jo %o 1 R P T A 68 T, D8 Wi P 1 A STV K e RORS e, 385 1o8 g
Wie S/ b o RS e A A3 e T 7K e BE IR 3] 309% . 50% 5B R, M J3E A S e K e 1) T 4% 3% e
S R AR R i B TR BRI, VPR 1 E RN, TR P e Al e AR SRS e O e B T
[ BRIl 55 . 22 e & e i AR L IR IR b 5 A K Ae b LB 3R S B AR AR AW A, SRR M0 T 2 1k
E— R LV T KRR A BRI RE , PR T VKGR AEAR MR B (<30% )W /K Bl I IE & AE K R T vk
JE (240% ) Vg 7K X UK 72 B 1 3 2 A6 B bR

g5 b g 25 R R W, R B <30% MY TR AN VKGR PR iRy RS i e i AR SR S e A, K
W FE=40% W], R A K AR FRIT 5 32 B W] WA s UKSEE FRM ISR & &= 5 FE 1 KR B <40% i X vk
K IEFRAEARE MR/ 5 22 W AE 1 7K W8 REASCH FRURR g 7, 29 3 Ay J68 M ) SV S e A R £, B 7K VA
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