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B E AALREGTE, IS AEFRLERZ KRGS GRAT R FIRAE Ca(NO,), MHELE,
10d GRERFBHERGBOERFE AL ERE, ERENA, 15 MRS HHGHAR L
WHAEEREER, LH 903 .74 2003 . AKX 906 K& P4 5 =2 1402 FHR KL PR 4
FEKR03. R AR 802 AMMBEKARH; FEER LK 14 5 TN ZE 906 4 P Fat
R ESMN  BRXBDLEARAERLEDI, FINT A&FHAKRE X A(TR-1  TR2.TR-3,TR-
4 TR-5 TR-7.TR-8) #t47 T 4 ¥ B &% & Ca(NO,), 9 & 4. HRAN AR AL RT3
MRHEHBEFHTRARETRAGLBEHHZ A, AHEBBY B ER T LEHERM, L
AR M X+ TR & iR 3&,

KRN &5 BRG;wM

In Virto Comparision of Ca(NOQO, ), Tolerance of Different
Tomato Cultivars and Rootstock Selfed Lines at Seedling Stage

LIU Hui-Min ZHU Yue-Lin® CHEN Lei

(College of Horticulture, Nanjing Agricultural University, Nanjing 210095)

Abstract In vitro salt tolerance at seedling stage of tomato cultivars were evaluated under a series of Ca
(NO, ), concentrations. Seedling growth and salinity injury of different cultivars were examined after 10
days of treatment. Results showed that significant differences in salt tolerance were observed among 15
different cultivars. Cultivars of Shanghai 903, Suhong 2003, Sunshine 906, Dayu Zhongshu No. 4,
Sanxing 1402, Tomato Dahong, Zhongshu No. 4, Baoda 903, Xiafen, Maofen 802 were Ca(NO,),
sensitive; Zaofeng Tomato, Jiangshu No. 14, Baofen, Sanxing 906 were medium Ca(NO, ), tolerant;
Japanese Dafen Queen was Ca( NOQ, ), tolerant. The analysis of salt tolerance of 7 tomato rootstock selfed
lines: TR-1, TR-2, TR-3, TR4, TR-5, TR-7, TR-8 was studied at a high Ca(NO,), concentration.
It was founded that under the same treatment the average numbers of lateral roots of rootstock selfed lines
were significantly higher than those of tomato cultivars, while the salt stress indexes of rootstock selfed
lines were significantly lower than those of tomato cultivars. The salt tolerance of rootstock selfed lines
was higher than that of tomato cultivars, and salt tolerance of TR —8 was highest among the experimen-
ted tomato materials.

Key words tomato;Ca(NO,), ;salt tolerance
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FBHRERR RSN EEREZ — EHR
AR R R A EEMN ML, FHEELILERE
FIRBIE G KR, RIS E R A K LR R
R4 ROE A", S ek A4 #h 5t
R — AR RS, ATARTR R WA
EHF R+ W AR E, AT EEL
NO; HE,ALHEFREN6T% ~76% ,FHET
WL Ca®* B F 20 £ ; IR R R IR S A4
HEANTELERT. BTN MR
ZEHFE NaCl B8 I, 7ERSBRESE J7 I RIER
o Bk, AR EEERREN 15 N ERM
(Lycopersicon esculentum Mill. ) #35 S Fh AT IS &%
T RFIMREEH) Ca(NO, ), MHALLEE, JF3T A LB =
AN T AN EREARNRA X RFTEHEE (5
mmol - L™')Ca(NO, ), 8 4b 3, 3t 4h ¥ i A K 4%
PEFIEE FRRBEBEAT S04, LASA R T i Eh 4 5 Y R
AR5 2 AR P R AR R R AL BB AR T

1 #B57FZ%

1.1 ##

fit X 89 ¥ 8 ¥ i ( Lycopersicon esculentum
Mill. ) St 15 A, A FRFORFE & 1; T
ABRERRILT 4, BN B A5 #E00 TR R
BERmARSH ERE PE&5RAX(HES
REWW NaCl fidk) 5B, S 5% TR-
1.TR-2 . TR-3 . TR4 .TR-5 . TR-7 .TR-8,,
1.2 Ak
1.2.1 FTHE#F

Pk & B R T 2 A D % 300 RS, A
75% ZBEEE A 15 s, HH 0. 1% HgCl, % 10
min, EE/KEBEE3 ~5S K, BEMTEXKEN . EF
20 mL K E7KAY 100 mL =R, B T3 N 100
r - min "' IR EEFAE T, HTHEHEB (25 £ 1C) 3R
UEFE  HEERKERN 5 ~ 10 mm BHEMTTH
1.2.2 Ca(NO,), BHMEATE
1.2.2.1 FIYRE Ca(NO,), BriB4b 1

¥ 15 M EEFRRIESMHNEERFELE
T 3 B EFFERR D Ca(NO,), - 4H,0 (47
g, F¥HRARIRA T ) REE N 0 (5T ER ) \15.30
45,60 .75.90.120 mmol - L'y MS 555 |,
KR ABNERG6cm, 5 9 cm, 451200 mL g EHE
B, A€ A BREHEES D, 814
A FEEF 30 MR FR T, B S R T (B8 E
THFERE) , EHEFEIEI REENHILX

D), BEFREBEN 25 +2°C ,JEHAE 12 h -
d™', JEHEE 2 500 Ix, #FF10d )5, AELEHEE
EEN, RN B8 54
1.2.2.2 WRE Ca(NO,), Bra g

BT ABEABRARRNRFMNT 55 ER
7£ Ca(NO,), ¥REEX 75 mmol - L™y MS 35 %
b, EBASFERM 0 RREM T, ERES BN
ZAF SR HER ik B R AT ] R L
1.2.3 HEFAEMEHBHEYTE

Ca(NO,), M AbHE 5 10 d HFTEEERAE G
THE PR BLE R G E MRS AT ERG,
BHHENNZEREMMRKEN S OBEE
BEABREESRO~5 X, R ESE EER
SRR REBY. 0 B AHEKIER, &
BIZSFRA MAERKRFE, 1 & .2 ERKRMHME
ESENE I 3= TYL A g 9 i 2 5 2 L7
WAMET B, 2R . 98EKZE—EMH,
PR T B8, AR B, i B/, 25 53 IR
MR EH, 3 R EERKP\BZIWH, B
BT, MR SE, TEMH S E M
BT, 4 ZHEERZREWNH, RS
B BALT 3 Fttiek, TR, EEM S EMRIBEE,
FHEPAZ /DT R, 5 ZHHEET, HHEM
FET-. MR FE R F B B8 15 B (salt stress
index, SSI) *%1 |

HEHATEE(SS) = Y, (RBRRME x )/
(BERIE x B x 100
1.3 Gitain

K SAS BAs:, Xt B8 #EAT O 22 40 07, [RI A X
HIE AT Duncan’ s ZHEH ;3T RFIWKEE Ca
(NO, ), b3 T & S AP RER G 38 B TR B 15
5. StEEIRSHTR Ca(NO, ), EER B
B(x) O HEEIENN TR (y) , B FEIR TR
y=a+bx, R EL M E I HCH 50 B Ca(NO,),
WREE, DUHIEVE R BOEER MR B

2 GRESW

2.1 RIKEHBRISHEX R EEH SR
HE¥(SST) MR

i AR R B F A () 2 i o o 2 28 95 B
BRRITES, B FIR B AL BT G Fh T
BIEBERERW, £ 1 AR KETAREM
anff SSI H{E AL LA R
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B2 1 T, FERZF Ca(NO,), Hpiant,15
MR SRS REE R K, BEF Ca(NO,),
¥ B B 0, - SRR A R R E R B E A E B
#, ER—ERREME T, AR SRR ELIHE 85
FEBELR, EX03. bk 4 SFRBA AL 3
A SFHFE 15 mmol - L' Ca(NO,), BT EX
BB B WA K, 3L SSI 435135 ) 31. 33,
246TH24.67T; HE KRB EBEE . REFH. =B
1402 VL& 14 S S MIERIEE T 19 SSI %K, 1
ESUTFT,HPBEAKRRNEBEK SSI K, RE
3.33, ¥4 Ca(NO,), ¥EEH 60 mmol - L™'Af, RA
#1145 BEFBH.BEARKBEE 3 MahFE
SSL/NF 50, B H B MmFh EhtER, b B A& KK
SIFHEPRETEREAR, K 26. 67, Witk BiR; B
WBOEL B R BB, 0 82. 00, 7E KR B F Wit
HES, ¥ Ca(NO,), ¥EH 120 mmol - L™K},
15 MR BR R R i L BB F5 B KT 90, 4l
AEKZH EWE, FHLE 120 mmol - L' Ca
(NO,), BHET , 5 Ay b BURS B o

Bx HA KB 2R, HA 14 MEARIESF

£ Ca(NO,), ¥JEH 0 ~90 mmol - L™' BTEME PI2
T, Eha R BORE M N, 7 Ca(NO,), 3E
790 mmol - L™'B, 4 4 N ShRp s EL A HEBOE D)
100, AL E M TR, B 4 Tafhribia
WEPGAR 90 LU b, AKZRENH, HARR 2
Ja M ES B FE BOE X B, N 65.33 , R —
R TR ER P
2.2 FEEMHERMERISKESEHEEN
Rt E R 54T

X} Ca(NO, ), ¥ BEFIEh 38 18 Bk 17 L A B
B4, B EIRT R, S S A e Ech 50,5k i &
Rt O Bk v BEAE Sy 40 T kB I R0, B 3
FEELVRAE . H13K 2 A1, Ca(NO, ), ¥E Sibhpats
BEBRBEEMHX. BRILHE 14 5. .58 . =8 906,
BEBMMB AR I8 2550, HAMFMN LB
WEEAE 50 mmol - L™ AT, TEhtERS b £k
903 [9KBFEEL YK BB/, 2 34.72 mmol - L™, i}
RS VI 14 SR LR LB R EY
#£60 mmol - L™ DA b, 8 Eh; H A4 K 85 ¥
BFCELVREE B, 81.06 mmol - L™, T b #4358

R2 FEEHDHHBISRE S BRSO EERRSH

Table 2 Linear regression analysis between Ca(NO,), concentration and salt stress index of different tomato cultivars

LYEEH R SSI=a+bx

L
Cultivar

Equation of linear regression

LEESEY HBFELLIRBE(SSI =50)

Coefficient of correlation Semi-lethal salt concentration

a b
% 903 Shanghai 903 -1.1179 1.2206 0.9798  « 41.88
FRLL 2003 Suhong 2003 -1.2161 1.1699 0.9873 * « 43,78
BH)E 906 Sunshine 906 3.4279 1.1746 0.9659 * = 39.65
K& 4 & Dayu Zhongshu No. 4 2.7382 0.9826 0.9916 * % 48.10
=R 1402 Sanxing 1402 4.0239 1.1445 0.9050 % 40.17
ZEFi K4 Tomato Dahong 5.8354 1.0238 0.9810 % * 43.14
gk 4 5 Zhongshu No. 4 5.6204 0.9460 0.979 8 % % 46.91
52K 903 Baoda 903 17.2136 0.944 4 0.8680 + 34.72
7L# 14 5 Jiangshu No. 14 -10.9757 1.014 3 0.9434 % « 60.12
528 Baofen -8.1886 1.0539 0.9539 * * 55.21
%} Xiafen 2.4289 1.0889 0.9298 + 43,69
.} 802 Maofen 802 6.7139 0.9873 0.9207 % * 43.84
=R 906 Sanxing 906 3,763 2 0.898 4 0.9867 * 51.47
RE&Hh Zaofeng Tomato -8.8818 0.906 4 0.9563 * 64.97
HZ&X¥ 82/5 Japanese Dafen Queen -7.3825 0.7079 0.9302 % * 81.06
Hox R E  HEN0~120mmel - L~ « + HRBE,

Notes: x stands for salt concentration, ranging from 0 to 120 mmol + L™!; & « means significant at 1% level.
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2.3 THELSEEIRE M AR NS R ENE R
£ 5% Ml

HAHEEE XL Z 58RI A, b
FhFI ARG A5 B B 33 B30 N X T Al 4 i 3 SSI
WEBEYW, K3 HLEHURER,

mEITHM, BRAKBERE . BEFH.ILHE
14 5 k.= 2 906 Rk 4 5 fy £ 38 8 POk
WR B KR EH KL B IR 2003, K
B4 5 B 802; KR LI§903 . = £ 1402,
PR 906 ; Bt )5 Rk 903, Hih A BB ER T
ERHERF,

®3 WMREREABNKWNWERTERN
SEME BB IR
Table 3 Comparison of salt stress indexes of tomato seedlings

under two factors of cultivars and treatments

G B
Cultivar

EHEaIEH
Salt stress index

5k 903 Baoda 903

BH¥% 906 Sunshine 906

=& 1402 Sanxing 1402

£ 903 Shanghai 903

FEHH A4 Tomato Dahong

FR4T 2003 Suhong 2003

B|H Xiafen

KB4k 4 S Dayu Zhongshu No. 4

4 802 Maofen 802

t1 4 S Zhongshu No. 4

= £ 906 Sanxing 906

¥ Baofen

7Lk 14 S Jiangshu No. 14

BB Zaofeng Tomato

HZ& k¥ 85 Japanese Dafen Queen
¥:FAIBEARFERRERE 5% BEKE,

Note: Different letters within the same column indicate significant
difference at 5% level.

64.75 £6.56a
61.75 +7.67b
61.08 +7.69bc
59.58 +7.89¢
57.92 +6.94d
57.50+7.67d
57.50 £7.42d
57.33+7.51d
56.42 +6.70d
54.67 £6.65¢
50.88 +6.46f
47.25 +7.65g
42.8317.63h
41,08 £7.16i
35.58 +6.76;

GER1~3 017, RV B XK BIE NHH
RibF; RERN LR 14 5 . ERF=E 906
KPS AR ER & A s JEAR & R O AR £h BUR SR
o

MEIRTBMHEXRBLEE(R2),C
(NO,), e SEMHatE R EERE FNRIEX
&, ENEAFF SRS E ST s

LAEEF B a E, KIS MHF Ca(NO,),
W SEL A BRI R R AT EE MR,
TEA oS Fh P 3 2 R B R BGE , s K 903 7L
# 14 5 T8 . Bk 802 &, BPax &b S iy SSI BE
Ca(NO,), REHHKATEE—FIEKEK,
XL AR AR ER X T i TP IR FE— RN, AL
e B R B NP R B, R AR BENR
L, Wil 26 XN SRS, B ER R MR BE Y53 3 X AR
YERKME LK, IREEK., X—~
ER PHATUESD, P 4 SFE K903 7 15
mmol + L' Ca(NO,), Bra it — 10 By,
= 1402 f1FE ¥ 802 7£ 30 mmol + L~' Ca(NO,),
B A —4~ A B A<, FH Y6 906 FE #3745
mmol - L~' Ca(NO,), ir#ab A — 1B R K,
1T 14 S FEHTE 60 mmol - L' Ca(NO,), fHifl
BHE —N B B A, S e S #R 4 B e BRAE
BAUREZ AR ML . W& ST S ERS
Ca(NO,), IREHE LR HER L, BT UELE
TGS R Y L FEEEER. ARL P
HAIER, B4 KH 25 SSI EA WA B K
AL BB BAE 75 mmol + L' F1 120 mmol - L' 4k,
WA T BA K 2 EHLE — I ENER MR
o
2.4 BREWHRSHEBNAEERMARRER
R AT RER IE

fZ4 AT, 7675 mmol - L™ WERRSSHA T ,7
AEMEARN B X ROBRIERYN 100% , 1y
ARSI B 28 TEHRA 15 U8 B R IE SR,
HaES B EM TS ER LT AR, XULA
EFERREWRIEMNE T, AWK B AL
U5E AR I PRI R AT £, 75 mmol + L™
WRRSHME T, TR-8S W HRBHREERTHA6
MERBZR,FRM 6 MFEMBEA B X REKF
HURBERA B E, HR LBARA B X RE
RIEL A TEE, AT AR B & B X R B b tEfR7E
E—EWER, TR-1 fil TR2 WE A H 25
460.00 f160.67, BERTFHES MNEKXR,7EM
K BERZRP LB 2 TR-3 . TR4 1 TR-7 gy
584 5% 54. 00.55. 67 1 52. 67, K P&
EHREAK B3 & s TR-5 #1 TR-8 &L a1 B g/
F50, BEMTFREARLR, MELHR®R, L+ TR-
8 MR ME R B IR B TRW S E RIS
B A K 2 )5 B3R 8 15 BUIE 28. 33, i Eh &
R o
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$£4 75 mmol + L™ MRS HME TEMMAMA A X R 5HEMAFK) 10 A0 Y AUE R EHMRMAILER
Table 4 Comparision of salt stress indexes, survival rates and average number of lateral roots at seedling stage between tomato

rootstock selfed lines and common cultivars under 75 mmol - L™* Ca(NO, ), stress

q s FHRR \
RHRARR L Average number of lateral roots HE RN
Cuitivar or selfed line Salt stress index

Survival rate( % )

(roots - plant~')

TR-8 100.00 +0.00a 8.06 +0.07a 37.00 +0.58j
TR-5 100.00 +0.00a 7.00+0.01b 45.33 +0.67i
TR-7 100. 00 + 0. 00a 6.67 +0.33bc 52.67 +0.67h
TR4 100.00 +0.00a 6.67 +0.33bc 55.67 +0.88h
TR-3 100.00 +0.00a 6.33 +0.33bc 54.00 +1.15h
TR-1 100.00 +0.00a 6.67 +0.33be 60.00 +0.72¢
TR-2 100.00 +0.00a 6.00 +0.58¢ 60.67 +0.67¢
HAKH G Japanese Dafen Queen 100. 00 +0.00a 4,73 +0.37d 65.33 +2.03f
B %M Zaofeng Tomato 100.00 +0.00a 4.87 +0.13d 67.33 +1.33f
{IL# 14 5 Jiangshu No. 14 100.00 +0.00a 4.30 +0.30de 68.00 +3.05f
% Baofen 100.00 +0.00a 4.30 +0.30de 74.67 £2.40de
=R 906 Sanxing 906 100.00 +0.00a 4.23 +0.20de 72.67 £0.67¢
E¥} 802 Maofen 802 100.00 +0.00a 2.90 +0. 12fg 78.67 +0.67d
1%k 4 5 Zhongshu No. 4 93.33 +3.33ab 3.57 £0.33ef 74.67 +0.67de
£ K 903 Baoda 903 83.33 +3.33bc 2.43 +0.09¢gh 83.33 +0.67¢c
=E 1402 Sanxing 1402 76.67 +8.82cd 1.93 +0.26hi 85.33 +1.76¢
B¥ Xiafen 73.33 +6.67cd 1.50 +0.06i 85.33 +1.33¢
K LL Tomato Dahong 66.67 £13.33d 1.73 £0.57hi 86.67 +2.67¢
K&k 4 5 Dayu Zhongshu No. 4 43.33 +8.82e 0.60 +0.31j 91.33+1.76b
BHY% 906 Sunshine 906 40.00 £5.77e 0.27 +0.03j 92.00 +1.15b
FHEIL 2003 Suhong 2003 36.67 £6.67e 0.40 +0.06j 92.67 +1.33b
¥ 903 Shanghai 903 10.00 £5.77 0.00 +0. 005 98.00 +1.15a

B ARRAFRRREREL 5% BEKF.

Note: Different letters indicate significant difference at 5% level.

3 whit

HEFEREG THILMESEHY KB EY
BURERELE T EYIRE TEE",
FBHAYERREE R A BEEL, AT HEY 8
EKET. BERSES 0ok, HHgW4E
0.3% (£ 51.28 mmol « L") # NaCl i B, 4
BB ZBHE],7E 0. 7% (£ 119. 66 mmol - L") i
NaCl 8T, REEFFIE . TEARE A, gtk e
HiSh B 7E 60 mmol - L' Ca(NO,), pil i 4K
ﬂﬂi%@l?ﬂl‘rﬁﬂ,l% mmol + L™’ Ca(N03)2 Hd‘,%ﬁ
AREE K. TESEAERMBBEEMBIMERT .
3 NaCl #1 Ca(NO,), WRHEPHWRAE T, TUE

B, A2 1, HILEK, 5 NaCl BHas .,
FMGE X Ca(NO,), WHHER. XRHERE
EHLH I Ca(NO,), Brifi 5 NaCl Bi8 £ A4
M. XHBBEL B EN,NaCl TEFE LB T
MBS RS ] K™ AR T A A
k9K, T Ca(NO,), W EE B3E 855 il (K
NEit) M RA K, LB LA
BF, U EHR, E4E 4L KH B2 3§ e,
Ca(NO, ), H, NaCl ¥R 298 10 mmol - L', ZEfh
HHEEEE L WEREMHEARK, XTEEEH
TARWRE T ,Ca®" fE IR R Ta E e 55
Ca [FB RAMIEFH AL SAFFAMAE T V4.5
RBEYRAYM, REHARE ERE D, B


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

2 X EHE A AT AR BT SFRAA B R Y HIRMAL T FLB 181

BEETHEE, HE Ca(NO,), WA
B, Ca®* By EEMEHTINA . ST HEHY Ca* W, &
MER AR, AT KRB T Ca™' 5
Mg B FHARE, C RERTBTELY
M Mg” " Bl . X AR Ca®t F NO, Y EE By
AR 2.1 TR IR A HBMBERZ —,
H1 4% Gl R LR X LAY Ca(NO, ), WREE
FARE , HEWT A R & R T Ca®* BB 35 vk B B AR A
[l,3X 5 Caines %" g3l A5 —3o

P REYE KN~ EENY, BREY
Xk 4B iE B UK s et YT, B, S e
Wil b P 7E— AR EE L WY AR Bk 2 5 o B T
7E 15 MRS BEE R RS, HA R 25
KRR AR, RERBH IE 14 B sHin=
£ 906 Yy PSR R R, KA SR MR &
R,

BFFL R, R 5 v LM SR 25 A W A s
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