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= VLI A= 6 i - BE SE i D4-101 ( Solanum pimpinellifolium ) (WT) . HAZRF AL
Kifp7818D (S. esculentum ) (CT) B = FH 38T S R AR, 150, 1005200 mmol L'
NaCLlri8 &b 31 %5 7 i A= ) 5 R - RIS e 52 o 25 138 0] . ShISA T, MR T 8 1Y B B K31/
Kk Z: CT>WT>F,, Mg MafEmR, =R (R) Na® S8R, MK ERIK,
W iE B AR (R ) MKY/Na'He 35 BB BRI, IR ) R 22 SN K . R 3 SR 1 34 i
FRE AR (R ) RMKT . Na WL (S ), R KAVIMKIRE: WT>F, > CT.
TEZEFR, SRR IR 2 AR T AR (R D) Sy ., BT Z MWL), TREHE 873
SREER) FF, CTZES JWREIR 255 TE M. 3 F =AM CR) RS W, HEKE
LRI, WTH S, B FHE, MCTHIF, S, BT ETF, HF WS v BT RFE S TCTHY . £
TR, FoE MR iR RS O R TEAE RS, JRILEM A, REr AR ELE, i HE B
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REREEAL, TR 2 H AR T B AR B & T R
S, PR IR S R S, RO e R
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FICRIEZ Mgl AR, FRWrEREE 2
G, XL EIE T YRR AR, R
SPEEPIAET V) R ER T 3 A R AT
Zeny, KERBTE FR9RNE . Eh a0y 0 B AR )
PR AN . FEER WA, AL XK 4
FeXt HAEAE B HI, RaoZk RIS H, Fh
AedE s BT B MK/ Na® He % 2 AR Eh B 4%
ARG AR . RN KT 5 Na i L] 5 55 52
o Ll B8] A 2 S DA SO AR PN AS [ % TRD L 9 1 22 S
CEPK®. Na'fMyiEEerkE b3, Sy . ) KWL 7 AP X)
BSOS B e, S WK, HERRXT KT
MY E RO, T 4ERF A RRAR N B 7328 (Ton
homeostasis ) J& I ER I FREE 11 L 1EIE LT ER AL
fil i, EARAEREK W, AN E T RS
R4, JCHIE IR A YA R 1 A A AR ) —
BRUO0T e A A T L A K i Na
MCL, JRfe TWOR, #HATBEET, RGN
BB gt AR MR R RE, BUCE A
B AR 1 e B Y WA A e
U5 b, T S Y 1 7 i B AR D sl AR G RN, A 4
BT A R IR IR — S B AR b 4 o
Fhn (Solanum pimpinellifolium ) 5 0] 75350l &
R P A T XS A ROl TR R
JA R A3 B8, B A T I B R S AL
i, A T i AR A ek AR L T S B
BRI R A O T R, ELS
BERKT (S, pimpinellifolium ) S5 EHm (S.
lycopersicum ) KGR FARNT, Al H5HEERL,
AP O MR B P AT LR R
77 R . AR F AR, SRR L
T A MR RS A R, 1R
RAESE 1345 THZ ML E A >

TP [F) & & B Eh Pt R AR Ry, —
P AE B S R4y i 000 0 S BURE, AH SRR 2
DS 85 5l g o e 3k A I S HEAT TR R e
S AR A VT P T R 30 R AR T R T A
W R R 3 i R AR B T b 4 BT R 2 R
Martinez 4§ 1] BT T Eh B30 R AR B T i A HL A
SEGEMTEM (S, chilense) M BB FIR
Sy AR . A 5 T B A e AR 3 e A v
22 RIS IF A 2 0 RPEFAE s . AR
T MW # 558+ —A% (F,) Byt A7 Lh iy
PR, AT LB A et . AR IE i H 2SR

AT A 2 W AR BESRE AR, #RIT50. 1001200
mmol L™ NaCUi 3 X A R & i it Fh A= 5 . Na® &
i, K" &, KY/Na® WHAIKT . Na iy %
( Sk, na) FEMUFEM . B A RAR I X 3R i 0y i 5
PE2E S, MO AR ACF SR A A e R R He, T bk
AR T REA, I BT RO A A R L,
WA 22 5 O Feomh T £ M AL 58 AR R I
WA

1 PRSIk

11 ke

JHBF A ol A “BESE R/ M D4-101
( Solanum pimpinellifolium ) (WT) . #IEEHMm
HAZZA7818D (S. esculentum ) FHBATZAE 1Y
F oA E R WE TSR 8L . BORES o LA RO B2 B
B eI A it
1.2 Rt

W = AT it b AP A 5% 1 Na C1O %5 Wi i
TIHTES minf5, AU ARAKBE, HEE KD
224 hig, MEREMIELR L, THREEM25C
BFepa b EZr2 A, A OR S B IR AR vh D TR
S R K M T (RS E AN
2 em) BHFBNRE BAEA AR AEE D, LEM
ks —E, FERAZFEARELIE, M Hoagland & FR K 6
W, RFFFR A A AE K AR . R4l i 2
M, EEORE AR, BT, 3oyl
42f1: (1) HBEHE1/2Hoagland B FRW, &M X IR
(Control) 5 (2) HEHES0 mmol L™ NaClfy1/2
Hoagland%%%‘i; (3) BERE4 100 mmol L' NaCl
/2 Hoaglandﬁﬁ’%?ﬁi; (4) BEHEA200 mmol L7
NaClfy1/2 Hoagland’%f%?@lo HANFE 6N EE , K
MR BIERE SR, BEEHRTE25.0£4.0C (H
K, 20.0x4.0C (&KE) , SeHEFMAHAR
oo BERR2 d¥R—UCE IR, BT A A B A pHYY
FI1 mol L™ HCIH %6.00, #ELALH20 d, HUREI
JE 3T
1.3 MEMBE5AZ®

P iAW DN E < N R DA A S D 2 v
L ARSI U TV 5 oK), R
FEMR Y AR . ZE AN 3385, & T 110 CHERR bk
F10 min, HF75CHAARHA ZEE, RAGHT
& (DW) , IR HMEL (R/S) o MLk (R/
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S) =Hb AT E /M R T

Na®. K% & M@ K K /Na fISy 5
W BE T PRI D) M RLRE S (AR L ZERI0TE ) BIF S IR
FAREEW 5 o240 B ANFE MG, RATHNO, : HC1O,
(v:v=3:1) ik, FIHICP-OESJE T % § ik
1 CAgilent 710, BRFIW ) W52 I 150 4E 5
FINa FIK &4 (mmol g' DW ) , BPFESER
3. K Y/Na® Hfl, FH# FAOARI B EF
WU FE K. Na By #E 1k L% (selectivity
ratio) 7 UHIS, o MRS w= (FRK'/Na®) /
(/K /Na*) , MRS, = (HAFK/Na®) / (4
K/Na") , WSy = (MHK/Na") / (HRK/Na")
1.4 ¥EamE

Fl I Microsoft Excel 2007 F1SPSS17.0%% A4 1
17 8 i b B R GEEAr M . AR B O B4k
+ bRifE2E” WA, R Duncani & W 2% 056 1
(p<0.05) P47 EZMEIHT.

2 4 R
2.0 BRENEM A E B S E b K

5P REAR L, FEER D8R = A3 bl AR )
Y RETRE, thab Pk B, TR,

AR (WT) ¥REFAESO0, 1001200 mmol L™
TR FED FE27% . 46%MT4% ; FRIETE
A (CT) 0 FRE46% . 60% 87 % ; H I3 Fh
(F,) 33 FF16% . 419%M69% (K1A) . KI1B
WoR, AR L AR AR W ia N I B L, B
R 0 T RGBS, WTHIH T L 5 B R
B, HiEER AN W% MCTHIF WA R LR
KR, HF R 22 AN B
2.2 HHEMAEEMEMHNa K SE2EHFM
B ERE T =AF AR ZE R
MNa' & (R1) o SXEALL, 50, 100f1
200 mmol L™'NaCIpifi F, WTHRHNa® & 543l J&
XTHRAY3.634% . 7.894%5 F18.164%, CTH I Na*# iz
A3 PR B 94,5045 . 6. 71451 7.004%; FAHNa*
RN 43765 . 5. 1605 M8 1 14%; WTZE
B Na* & i 2 R X IR 19.384% . 25.504%129.13
fiF; CTZAhNa®™ & BlE X B 1920.57F% . 29.43
fEMI38.714%; F 22HNa® & 85 WX R 519.29
£, 27.00f5F135.434%; WTHNa® £ it 73 51l 2 %) if
199.500% . 17.174%M35.504% ; CTHNa* & &35
JEXTHRN15.206% . 30.20f% f144.606%; F,ifHiNa*
()27 1 43 B AT BB 17.004% . 21.504% F143.504%
(#£1) .

(T

H: WBEAFNNG FRERZEFBE (p<0.05) , WT, CTHIF ZFZEF A MG F “BEEERN” D4-101, FIEF i A2 & Fh
7818D I —H A2 HYF fhFf, TRl Note: values affixed with different lowercase letter in the same cluster mean significant difference at
the level of 5%. WT, CT and F, represent wild tomato Solanum pimpinellifolium, cultivated tomato (S. esculentum ) and their hybrid
F, generation, repectively. The same below
Bl AT BENaCLh B AN TR 25t MAEL R T3 (A) FIARGE L (B) BURZE
Fig. 1 Effects of NaCl stress (50, 100 or 200 mmol L™') on dry weight ( A) and Root DW/Shoot DW (B ) of tomato plants relative to

variety of tomato
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F1 NaCIfh B TARE MMM EZRFZEFRNa B2

Table 1 Na' content in different organs of tomato under NaCl stress relative to tomato variety ( mmol g™')

#% H Organs A FTreatment WT CT F,
2 Roots %} #8 Control 0.19+0.02 ¢ 0.24+0.03 ¢ 0.19+0.01d
50 mmol L™ NaCl 0.69+0.04 b 1.08 £0.04 b 0.83+0.04 ¢
100 mmol L™ NaCl 1.50 £0.05 a 1.61+0.04 a 0.98 £0.05 b
200 mmol L™ NaCl 1.55+0.08 a 1.68+0.06 a 1.54+0.08 a
2% Stems %t B8 Control 0.08 +0.02 d 0.07 +0.01 d 0.07 £0.02 d
50 mmol L' NaCl 1.55+0.07 ¢ 1.44 0.06 ¢ 1.35+0.04 ¢
100 mmol L™ NaCl 2.04+0.04 b 2.06 £0.08 b 1.89+0.11 b
200 mmol L™' NaCl 2.33£0.08 a 2.71+0.14 a 2.48£0.08 a
M Leaves % H& Control 0.06 +0.02 d 0.05+0.01d 0.04+0.01 d
50 mmol L™ NaCl 0.57+0.03 ¢ 0.76 £ 0.04 ¢ 0.68 £0.05 ¢
100 mmol L™ NaCl 1.03+0.06 b 1.51£0.08 b 0.86 +0.07 b
200 mmol L™ NaCl 2.1320.07 a 2.23+0.05a 1.74+0.06 a

e FPIAE NG FHRFRRZEREE (p<0.05) , FIA Note: values affixed with different lowercase letter in the same column

mean significant difference at the level of 5%.The same below

i B EREA T A F SRR L ZE A
mrp K S (%2) o SXFRAE, 50, 100f0
200 mmol L' NaCIpiei F, WTHK" & &55] T M
23% . 29%F47%; CTHTK® &80 % FF57% .
63%M65%; TF MPK &0 T H46% .

55%F60%; WTZK" &3 FH20% . 42%7
60%; CTZEK &t FF22% . 42%M71%; F,
ZEK SRS THE19% . 42%HM63%; WTHK
SHESMTE24% . 37%M44%; CTHK® &4
B FFE31% . 34%M42%; FHK* 5580500 F F

#2 NaCIh B TARBEMRMZRETK W E

Table 2 K content in organs of tomato under NaCl stress relative to tomato variety ( mmol gfl )

% Organs A FTreatment wT CT F,

i Roots %} #8 Control 0.55+0.03 a 0.83+0.04 a 0.67 +0.04 a
50 mmol L'NaCl 0.43+0.04 b 0.36£0.03 b 0.36 +0.03 b
100 mmol L™ NaCl 0.39+0.03 b 0.31+0.04 be 0.30 +0.04 be

200 mmol L™ NaCl 0.29+0.02 ¢ 0.29+0.02 ¢ 0.27 £0.03 ¢

2% Stems Xf 8 Control 1.91+£0.08 a 2.03+0.04 a 2.01 £0.05a
50 mmol L' NaCl 1.53£0.05b 1.59£0.06 b 1.62+0.05 a

100 mmol L™ NaCl 1.11+0.03 ¢ 1.180.07 ¢ 1.17 £ 0.09a

200 mmol L™ NaCl 0.76 £ 0.04 d 0.58 +0.03a 0.74 +0.03a

M Leaves % H& Control 0.75+0.04 a 0.93 +0.05h 0.68 = 0.07b
50 mmol L™ NaCl 0.57+0.03 b 0.64 = 0.03b 0.52+0.02 b

100 mmol L™ NaCl 0.47+0.03 ¢ 0.61 £0.04 b 0.49 +0.04 b

200 mmol L™ NaCl 0.42+0.02 d 0.54 +0.03a 0.45+0.02 b
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24% . 28%H34% (F2) .
2.3 EMEXNAEEMMMK/NaFIS, B0
AR a8 AR = A AR . ZE AR
Na* (££3) . H5XHEAHE, 50, 1001200 mmol L'
NaClffii F, WTHIK'/Na® 73 % FF&76% . 87%F
91%, CTHRK/Na'Z3 3l FFE91% . 94%F195% , 1fii
F MK /Na® 35 F%86% . 87%H194%; WT. CT
FIF 25K /Na® BFEIRAIIT, 38955 FF#96% . 98%
99%; WTHK'/Na* 733 FFE91% . 96%F198% ,
CTHK*/Na™ 39 T 4596% . 98%F199% , Tk, K"/

Na* 435 N FE95% . 97%F198% ( %3 ) .

50, 100H1200 mmol L™ NaCliif Xf A [ % i
M AR T S R UL 4, EhiE R =
AT PR A S G ERIIN . 545 A XA
lo, B NaClphif o i b, WTHS, 03
MR, HWEF,, MCTHRS, iR/,
Jop 0 S 2 R AR = A SRR A ZE Sk v, BEA AR
RGN, WTZEMS, AR fLH /N ER Ak 3] 2 (1)
Sk, naZE AR FE K BEEER RN, CTZ
Sk. nJOBFEIEE 3 TF M. 50 mmol L™ NaClit

3 NaClir B AR EMMHZREFK /Na 890

Table 3 Effects of NaCl stress on K*/Na” ratio in organs of tomato relative to tomato variety

(T

#'H Organs Qb FTreatment wT CT F,
2 Roots %F H# Control 2.81+0.12 a 3.51£0.16 a 3.47+0.11 a
50 mmol L' NaCl 0.68 +0.04 b 0.31+0.04 b 0.47 +0.04 b
100 mmol L™ NaCl 0.36 +0.05 ¢ 0.21 £0.04 b 0.340.04 ¢
200 mmol L™' NaCl 0.24+0.03 ¢ 0.19+0.03 b 0.22+0.03 ¢
2% Stems X I Control 21.56+1.23 a 30.45 £ 1.56 a 29.54+1.85a
50 mmol L' NaCl 0.92+0.07 b 1.15£0.08 b 1.32+0.10 b
100 mmol L™ NaCl 0.49 +0.04 b 0.61 +0.05 b 0.69 +0.05 b
200 mmol L™' NaCl 0.32+0.03 b 0.24 +0.03 b 0.31+0.03 b
M Leaves Xf B8 Control 13.12+1.02 a 19.43+£1.66 a 16.03+1.33 a
50 mmol L' NaCl 1.24+0.08 b 0.79 +0.06 b 0.73 +0.06 b
100 mmol L™ NaCl 0.51+0.04 b 0.37+0.03 b 0.54+0.04 b
200 mmol L™ NaCl 0.21+0.03 b 0.26 +0.04 b 0.33+0.04 b
Fz4 NaClhEMAREM MM EZRE PSk, v IEM
Table 4 Effects of NaCl stress on Si_ y, in organs of tomato relative to tomato variety
#HH Organs AL P Treatment WT CT F,
I Roots %f ## Control 0.03+0.01 d 0.04+0.01d 0.04 £0.02 d
50 mmol L™ NaCl 5.76+0.12 ¢ 2.41+0.08 ¢ 3.97+0.14 ¢
100 mmol L™ NaCl 6.08+0.18 b 3.59+0.14 b 5.75+0.15b
200 mmol L™' NaCl 8.03+0.22 a 6.23+0.17 a 7.33+0.18 a
2% Stems Xt i Control 7.78+0.21 a 8.82+0.18 a 8.45+0.24 a
50 mmol L™ NaCl 1.37+0.08 b 3.85+0.12 b 2.91+0.12 b
100 mmol L™ NaCl 1.35+0.06 b 2.96+0.14 ¢ 2.13+0.10 ¢
200 mmol L' NaCl 1.34+0.09 b 1.12+0.08 d 1.51+0.12d
M Leaves Xif B8 Control 0.61+0.05 ¢ 0.64 £0.08 b 0.54+0.04 ¢
50 mmol L™ NaCl 1.35+0.09 a 0.67 +0.06 b 0.55+0.04 ¢
100 mmol L™ NaCl 1.04 +0.07 b 0.72 +0.05 b 0.78 +0.06 b
200 mmol L' NaCl 0.66 + 0.04 ¢ 0.95+0.08 a 1.06 +0.08 a
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T, WIS, B ETh, B — s
Sy BB TR Mk R BN, CTH
F S, GJIRHIE N, F R 8 TCT,

3 iF ®

e 0l JE 1Y) — S0 B A b R} R I L T 3 Y R 4
0NV, TR AR R a R B B i A R IR B R & G
Fo PG, ST TR AT 545 A B A F
FERL WA YT o AH 3 T B AR A ohi A AR B 2 A A T
Hh 25 SYERT R SCIRER D, kA T AR SR B
TE TR R 38 T B A T R R B T i e R G8 LA
TE 25 AFHATHIFE . Martinez5 1) 2R B4R W)
L I rPOK o S R RUR S Y R AR IS T AR
F:Zhn (Solanum lycopersicum var. Cerasiforme )
FR 38 0 A 30l X0 B AR SR G A &l ( Solanum
chilense Dun. ) Xf T £k Whid 09 s 0 22 550 (E ATy
A i B ER 38 B 5 — AT Fe A, AT
h, WNAYERERE LA HF AEE T E S EA LT
Mt/ RIVE TRARE A i, mih it N A
50 BEAE LR B R K R AR i . AT, FLY
it £6 AR B AE FiZ |

KBRS Y R R, AR, dERR
B K /Na' tL RIS, JEMEE “Fhm115"
ST CEAOmET WMEZEEE . SR TS
Dk, BEEBEAR T BN A Na SR, B Tt
RIK E i, BRI TR K Bt i,
T T S B BN o PR 0 RS
NS AR AT N A DN il R 1 9
THRNK® &, K /Na R T, RN
K22 76l SEAML, FAERERET,
LRI IR AR R AINa i, X R, Hib b
ERAFEER RE AR B, MR RE AR SR A R, U
AR, M EENaT R . AT,
Y25 T onh A AN AR RF K RE S deik, HAHZERRKC Y
REJIANANE,, IR B Eh it T 4EHrK (19 58 71 A 4n
BPAEFAMAE, o Sy R, WIRA AR I i
BKTROBE R 50 b T B A B AR RISk v
BRSO, HUORF,, W TSR,
7 B A e i AR R 0 KA A R B i BRI fiE
T F AR ZR KT B PR WCRE A TRGEZ 18] 5[]
L) STE R e o T L RS DTN 5 2 N =
R ZOm g s oK, FO R XK R R e

A TRCEZIE . 4545 Na™ s BCR B R, BHA
o S £ 1 B B AR b R AR R Z YN, AR AT fE
5 R Na®™ BB RE B0 AT % s M
AHAERF B I Sy N BRI ER BN M, A
FEFR T N ORFFRAR M Na S8 5 FI BT 5 1S v,s AATHT
PO A5 R b BB AR, Ak ZEdr it i ot
A ZR A 47 AR B e

4 zt

SRS T AAR L, B A T ot R i ) J A
e OGS B ) I A HAT B A R, R AR P AR
(Na®, DR 2EF B4 A 8 T AR A o TTF AR B A 4
FrEs AR TT Y RE T 45 TP AR AT, JUHOR M
B, REE AU G, 1 H A HAT B A 4
M ERTE . AR ACAE T & A ) D 3R AR T I 2R A 5
So%, AL, XA [ 5 DS 7 9 ot 66 1R 3 R B F S
PSR AR 7 SR S b, IR 4RI 5 A AR
A ONR R A VS Tk . HAT, PSR
DU H g3 5, AR U — 2 I i e 45 A 3 i
VR XoF E6 15 BRI 14 3k W AL IR L K i i v 28 i i 2k
PR BT, T — 2 oo S A 2 o 4 T 56 A DAL )
AL T AR, MEIRHIE S A ARG &, BEm b A
RO R 1 BRI, SR T i A A A A R

5 % 3 #f
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A Comparative Study on Salt Tolerance of Wild, Cultivated and their Hybrid
F, Tomato Seedlings Based on the Ion Homeostasis
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Abstract An experiment was conducted to study effects of salinity, varying in level, 50, 100 or 200

mmol L™' NaCl, on plant growth, ion absorption and distribution of wild tomato Solanum pimpinellifolium

(WT) , cultivated tomato ( S. esculentum ) (CT) and their hybrid F, generation. Results showed that

dry weight (DW ) of the three tomato varieties decreased significantly under salt stress, either 50, 100
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or 200 mmol L™'NaCl, displaying a descending order of CT>WT > F,. With rising salt stress, Na® content
increased, while K* content decreased significantly in all the tomato plants. Besides, under salt stress, K'/
Na® decreased significantly in all the tomato plants and the decreases in the plants, regardless of variety,
were similar in extent. With rising salt stress, the roots of the plants of either variety enhanced their K™ or
Na* selectivity ratio ( Sy y,) , but the enhancement varied slightly in extent with variety, showing an order
of WT'> F,;>CT. However, salt stress decreased stem Sg_ y, in all the tomato plants by a similar degree. But
with rising salt stress, the drop in CT was much bigger than that in F,. Salt stress increased leaf S¢ , of all
the tomato plants, but with rising salt stress, leaf Sy y, declined in WT, while it kept increasing gradually
in CT and F, and the rise in F, was more significant than that in CT. To sum up, the F, generation is similar
to its wild parents in maintaining ion balance, especially in their leaves, which makes F, generation better in
growth and higher in salt tolerance than its parents.

Key words Wild tomato variety; Cultivated tomato variety; Hybrid tomato variety; Salt tolerance;

Ion homeostasis
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