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agouda 25 Xt ER 38 T A AR B P MO A8 H R b AT oF
I3 D BT T R A B AT g N RAR
BRI, 5 R T X — B . IR R A
R8s, LR FE AR B A BT 2 A n & Fp ok
B BEFE T AN R BE k3 A B X 2 A 4l B 0 RO B e
TGRSR K B-AE PR ERWFEW, LU R
— TR 38 X A W G A T A R Rk R R AR
ER LIS 5%,
1 #Rl5H*®
L1 Rtk

PR TR SRR AN T A AL 3057 (B HIAR K ,
5 O FEBEEMBFE M ORE RS, w5 H .1
H A T RS oT Br4it
L2 RErk

BRI TF 2013 4 5~8 H AW F kX5 H b
REHAT., R E RIS, R N F % ¢ g
A=1: 1, AAZREENE R 14 cmX 14 cm, B
FEJ 0. 25 kg, ZLIETHI A FLAET 1L ASNR L.
BHE =M — OB B4 1% IRE 5 M,
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S REE;BRES 1 KINKEREKRFEKESD
500 mL,2 d JFH A 1/2 Fl & K e Rl K¥F %
FAEFFWE AT B E (TS FR IR B A AR IE 4l B
IEFER, BRGEENSE RIS R) R8T E R
HIRRFK &R, BIREE R 300 mL, 545 2 d
VEE 1RGSR 1 RS AT SR A B ) BB A
InE AR [R NaCl ¥ BE 975 S5, 1% NaCl ¥ B 4351 4 - 50,
100,150,200 mmol/L(ZhEARE T1.T2.T3.T4) , IA
£ NaCl A3 (CK) . 55 1 IRB N4 % 300 mL,2 d
JG » 5% H IR AR vED , e A AN 150 mL AR, &
PUAE R R B NaCl A3 AHA BRI i B B i BB 5
R, EAEIA 150 mL ] 1/2 FIB i80S ST Ah 38,
e AL BRI (4 1R FR R (450 2 10) mlL, 355 b A 356 iR
NaCl B & &I NERER B FREGR D FHEHER
FARREEAN LK, R B B AR EF AR
B . BEEAHABBRBE NIE, UREE A E RN
SRR . WERAEREAE RO B RIS B 2R 434+ 10 d
Ja GEEMMESTAKH AR A BN EE T
3 Frot e BT Rt B AT A RIS HE bR A E
1.3 WHENE
1.3.1 MEHEirrllie ff FEHEEE 02X
(Li-6400,Li-COR, USA) FF 4 13:00~15.00 #47
W 5E , TR B 40 8 6 TR, b & 73 % (PFD) Xy
1200 pmol * m™? » 7', 25K, CO, ¥ E N (38L7)
pmol/mol, M2 iR A (29 1) °C, X HBE Ry 35%, ¥
YooK (Pn) FEEEE (T ) KILFE (Gs) 4l g [a]
CO, WREE(COHERNE RGE A . ALRFIE
LW EAR : Ls=1—Ci/Ca, & Ca Rz CO,
W B BT K A R 2R (WUE) : WUE=Pn/Tr, &4k
I E 3 4K, IR E 2 Mt B BUE 34,
1.3.2 MBFRFENNE BOFEEFmr A 0.1 g,
B SR AR BRES R AR A1 80 Yo IR (AR ) 2 mL
TRAMERREHALSAH,FEBEHTEE, H 80%
WHFESERERZE 10 mL EAARE T IRS M H
Lhh /AT A EIEEETH(UV-2401, H A S ED 7E K 663,
646 nm AbW XE WG EE(E , R B A T B R R RS
B EAEESR 3 K.
1.3.3 piI% PRERWE SRR RSO0 AE 6
(HPLO)Z: AT 52 , B & 3R B 122 2 X1 B I 450 J5
BT, RS LC-15C R R BB AH A4, 1%
¥R SunFire Cig (4. 6 mm X150 mm,5 pm)(FE Waters
AT URIRER R 2% T &N rik k. sk
HHATRER (A, B BE(B) #4786 BEPERE : 0~5 min ¥ B 4
M 35%fEZ 25%35~10 min ¥ B AHH 25% R E 10%,
10. 01 min {2 1k, [6]f 2 min, #i3:1 ml/min; HEFE & .
20 pLs Rl K 2450 nm HEROI =R . BT 2 KEE .
16

*x1 ERBSER NaCl §8

Table 1 The EC and NaCl content of culture substrate
AEFRWRETE NaCl¥kBE B NE  NaCl i

BSE  haRE
438 NaCl concentration in Total NaCl
EC Stress
Treatment treatment liquid addition content
/mS ¢ cm™! grade
/mmol « L™1 /mL /%

CK 0 N/A 0. 327+0. 02 N/A

Tl 50 0.52540.012 0.7140.05 =]
T2 100 450+10 1.05+0.023 1.17+0.11 g
T3 150 1.5740.035 1.32740.07 4k

T4 200 2.10+0.046 1.45+0.04 &

R BUE R P A2, NaCl A R SR 43 He (m/m)

Note: Value is mean= standard deviation, the content of NaCl is percentage of mass

(m/m).

®2 T RES R ED

Table 2 The standard of soil saline grade

=] SR REEHAL mREEHR #ht

Item Grate Light saline Heavy saline Saline soil
CE %
0.3~1 1~2 2~3 >3
Salt content/ %
I, AIEEAK HEMH SRR ALK
ekt TERER oy T R R

o Grow well with
Growth situation
proper management

L4 BAESHT

RIS BE R A SPSS 16. 0 F Origin 8. 6 243474
MrAWER , 47K A HE 2 6] F Duncan 56 4E &2 144 .
2 HRE5SW
2.1 #hihExsFEAMAE R A R
2.1.1 FREMEXTEF G A HE R (Pn) RS (Tr)
SALFE (G FKAFI AR (WU K #Em  HE 1
AL, B VR BE A3 N, 2 A0S FP A Pn Te A0
Gs RPN BN G IR . 7 T1 o BEAHT
“CRLL 3057 FN“ BN I A R A BB B T
39. 16 %001 24. 76 %, BifiJe JF 1R Wi R AIK, 2 T4 AbF 2%
R4y Bt BRI T 27. 57 % 1 48. 22% . [RIBEZE T4
MR TCHL 30571 Tt 1 Gs RN B TET
40. 67 % F 42.26%, “HL T 7 1 F B 2R K 60. 52% I
62. 86 %6 , F R “EAFEHN Y T P e B BR S AR 41 3057 B
B, EKAF AR (WUE) 2L R R, “ 7 41 305”7
7 T2 bR 55 B L R R T 12. 96 %60, A B fik a5, Bl
JEFFIE BT, = T4 LB R XTI BT T 22. 39565 1M
“RFEMTH WUE HA R EFHE 7 T4 403 T 850t
BIRET 34.94%., UHAERDRSTELHET, HH&EB
HORM T FRIE A R B, F B BEE K43 F)
FZCRA BT LTt
2.1.2  FREpEXTEEF G B CO, ¥R B (C) ML
HIE L Kz fE 2 A5, 5% B AE b, A 2T 3057
B Ci#E T1 F0 T2 4y Bl % % B8 EF 7 11.48% A
12. 21%, 10 T3 AbBE X ASXT B R T 4.29%,T4 FRET
17.28%., “BEMCi#E T1 HBIB EFT 4.75%,2

Heavy inhibited Can’t
Inhibited

or can’t grow grow
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Fig. 1 Effects of salt stress on Pn,Tr ,WUE and Gs of tomato seedling leaves
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8% 20} =S “Fif0305" FEAE
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Fig. 2 Effects of salt stress on Ci and Ls of tomato seedling leaves

JEH IR T, 2= T4 A BAGT BB BTHET
22.95% ., Ls A ke s et m, & T4 b3
“HLL 3057 “BBFA ) Ls 4B B EFHT 21.45%
M1 33.70% . VEEHIRIRFTH 2 DF A& E R T
R Rt TR LR R = s ), BB &FR IR
FLAZ BRI FR B R TR 4 3057,
2.2 EEaxTERMAE AR RS ENEMW
3R 2AFEMSFFELR A TR RS
BB —2, HRE a fE Ak ER K EZ
W TRk, H AR F AT (T T B R 2R
N3, T3, T4, CK £ 4b B 2 0] 345 ) 22 3 4% 8. 3 K F
(P<<0.01); T4 AbFRAAF T AL 3057 Fn“ B A" i ot
AR a SRR TFRET 20.97%H1 30. 70%.,
MR bMEERE T AT EBETR, AL 3057
“CRFEHH AR AR R T 7. 94% M 7.91%; 2
Ji W ER Folh X8 8y 184 Jom T 326 W AR A, 22 T4 43 3 %) BB e
T 26.60%H141.11%, WM SR SRS S

SR bEAME,EMREHE T S5 BHELER AR
E;T3M T4 bBEAGTSHEAMNAEEBEER,
“RL 305" FN“BERMIE T3 BT 4B BT
4.97% F1 19.89%, T4 # Xt M T B T 23.15% #
34.50% ., WifmERE T 2 AN SA TR S A
21 305”4 FE I TR R A B 2 AR M AR M AR XA N
2.3 EHPrHEXTFALE A A BT PR E R
FAR G 03 S I E L 18 B D R ARUE & B
EREE (A 3, FEFERPHEXTI A R bR AR I
F 4 PR WAL FEER 38 A2 B A 38 fin B R AR L i $ 5
Pn J B4R & B AL, B S AR 78 T1 b3
TR B R EE T MRS TR, T1 44T ,“A4 3057
A“BEMIT B8 DR A 25X R A L4 33 I
T 10.61%F1 11, 95% ;T2 F1 T3 4L , “A £ 3057435
BT TRET 6. 43% 1 13. 64% “HBF:5H” 4 B4R %t 1B
TRET 11 31%H1 28.03%; T4 414 F I fE, “H 4
3057 F“ BFEF 4 BB xT HE [ T 35. 84 %00 38. 21 %,
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Table 3 Effect of salt stress on chlorophyll content in tomato seedling leaves
e 4% a & Chlorophyll a content/mg + g—1 -4+ b & Chlorophyll b content/mg + g—! B4t 5 Total chlorophyll content/mg « g1

Treatment “H4L 305”7 “REM” “HLL 3057 “REM” “HLL 3057 BRI
¢Shihong 305’ ‘Black tomato’ ¢Shihong 305” ‘Black tomato’ ¢Shihong 305” ‘Black tomato’

CK 1. 917+0. 0624 1. 89940. 04aA 1. 184+40. 011beB 1. 28940. 017bB 3.10140. 02aAB 3.18840. 0132A

T1 1. 878 +0. 052AB 1. 872+0. 0233A 1. 278+0. 01284 1. 391+0. 0224 3.15640. 023A 3.26340. 0432A
T2 1. 86140. 062AB 1. 76540. 016bB 1. 240=4-0. 09abAB 1. 165+0. 067<C 3.10040. 03aAB 2.93040. 083bB

T3 1. 79440. 011bB 1. 495+0. 069<C 1. 153+0. 09<C 1. 059+0. 037dD 2.94740. 02168 2.55440. 105<C

T4 1. 515+0. 025¢<C 1. 316 0. 022dD 0. 869+0. 054D 0. 77240. 009<E 2. 38340. 03<C 2.088+0. 031D

- RPRE R P E IR E2 . RSURFEX NS FR551RFE P<0.01 #1 P<0.05 K P T Mgt ERBERE. TH.

Note; Value is mean- standard deviation. Different capital and lowercase letters in each column indicate the significant difference under the level of 0. 01 and 0. 05. The same as below.
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Fig. 3 HPLC and sample chromatogram of g-Carotene
Note:a, HPLC chromatogram of -Carotene;b, HPLC chromato-

gram of sample.
R4 BB EMSEI R BT MR
FENRE
Table 4 Effect of salt stress on f-carotene content in

tomato seedling leaves

AbHRE 9% PEF R Bcarotene content/pg ¢ g~ !
Treatment “F¢1 305” “Shihong 305° “HLRI” “Black tomato’
CK 206. 486+6. 48bB 183. 689+ 2. 47bB
Tl 228. 38343, 373A 205. 63945, 8534
T2 193. 202+ 3. 51¢BC 162. 912+2. 25¢C
T3 178. 324+2. 664C 132. 202+ 3. 294D
T4 132. 472+3. 64<D 113.497+7. 97<E

BORE, G 30570 i 3-WI% DR & BAELRME T
F N BB BEARXT BN T H 2 AN fl CK 4 B3 % PR
FEMAEBRRES, UL B-H1% N 23T Hh 1 i
TESZ AP AR M B RN , T BRI 55 o ol s o B T £
FHX.
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Sudhir R 5T K B 2R hE S 5 A OE A S
BoK$ ARG BELZELL, TG THEY
FEAVER T RERIR I, —BHA o2 a8 5 153 e
A R K BB RALT R i R CO, Eik
FADM FAEFAZEME™ . R A H R
I RFLH R MAESILH R TR CFREA Ls FHs,
MAFALEEREZMHRMESILEE S ERE
Y, g R R, A 10 d 5, B T2 4B
1A, B RE R R, “ A 4T 3057 F1“ B EF 7R P Tr |
Gs KUK Ci #RE T RE#a 3, [FIBt Ls 3K, KL K R B
PRI, MR & T CO, 1Mt ahik %", TEF
FU R T s R R RILRR I S BOR A R A T T
AR 5 PR ol 2 A B 25 e 1 L P A s i) 4
JE R T & ARk . B FP X WUE B9 B 76 R th &
BAHT ,2 AN WUE i+, Ul B 28 B R 1
oA AR/ EE 2209 {8 27 Bt Ak B R R P i Ak PR st ]
YRS AR , N St 2 & AR AR R AR 1R R &
ShARE A AL B A5 14 T Bl A [B] B AR L L B A TR Bt — 4

R E S R NG A R KA g, TSRO 40
SEM AR, LA 1E R Z P . TR & X FR i 4h
BN RSGREZR GHE TS RE LB SRE a i)
B EER 3 e BE B in S K W, AR R b R
ACERE R . B/ BN BB T 2 B, R R AE T
it A R HHERER ab FMEMS RS, XS NaCl
WERIEMHX, ZIRBERE R MERS TR
R EER A TR b AR SR SR
A —EREN TR, R G R & BN TR, FF iR
BT R M4 R a H 2R TR, B BEMNH
TR IEE KT AL 3057,

IR E R TR KA AR E MRS E S
HEREE PREBRMER L™ W p-HE PREN
HAEAFHREAERMERIP AR, TS
FAEAEY) B D RRB R BT D, B R

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2014011):15~2

- IR -

FEPU AL BRI SR R B (KRR A A TR A KA
AR TFERWFRR 7B Fhvik BV 9 B A 40 i A
ZEMHEIE -8 E bR E IR, T 7E &R B, AL
AR R T BN B PREEB TR, XX
YA S b RRBRA —EME LS, 44
SR LR ST AR I E PRERXR
HIPFR A AR B P RETEAR D EER
FRESR, 5 - iy Na® #1 CI” & 2 24K B3 R 6.
IR R R ERERLET Y P RERE BH
B MREE LB S 'R Y PREEFHE
Wi TR . ok T B — R B A R T 38 AT LA O Tk
TP TR R (B2 8 — B, 38 A A2 90 il
IR A R SRR & 5 [F) B, 235 ma LA 5 IR G A Qg
PR AR

45 ETR , —E Y AR e A B 4R F A Al
FECESBU RN EOREE RHCEIEM;EHE
ERTEE RO, SERSEUEYAE T TR, B
TR, “ B KT F L 305”7, 1k BA 8 R 5
HI“F Ll 3057 EE N #h i R —E M, £
IEXT B DR AR AR e LR B, R b 38 X At
FRFERRE T, 56EEMN HERETESEY
ARV IBE I, A, R E XTI R w5
TEYHEE DL KR B FP IS R BE T3 e ) S5 R, R T
ERFIEXT 2 AT A i A [F) AR K A 3 A R e ik T 2
— 5.
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Effect of Salt Stress on Photosynthetic Characteristic and the Content of
Chlorophyll and f-carotene in Tomato Seedling Leaves

ZHANG Fen' ,ZHANG Bo? , TIAN Li-ping"? , XUE Lin* ,CHEN Li' ,ZENG Yi-hui®
(1. College of Life Science,Shihezi University, Shihezi, Xinjiang 832000; 2. College of Pharmacy, Shihezi University, Shihezi, Xinjiang 832000

3. Vegetable Research Institute of Shihezi, Shihezi, Xinjiang 832000)

Abstract; Taking two different local tomato cultivars, ‘Shihong 305" and ‘Black tomato’ as materials,under different salt

stress level with substrate culture, the effect of 50, 100, 150, 200 mmol/L different salt stress on photosynthetic

characteristic and the content of chlorophyll a,chlorophyll b, total chlorophyll and -carotene in tomato seedling leaves

were studied, in order to explore the salt stress on the influence of photosynthetic characteristic and content of
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A REFEERI MR NR L LTSS

& 7, KR %, B O, BFE R, R

W, # R B

(BN A8 B L BRASBT ST BT » BN 38 3 563007)

B ER~1L2FAATRFRAFRATE, ARAETREEARL TS AP A AN
RAMFEFRGBIZHEARAR TR R SIRE, ERAV . REALKAS AP aRHFHRBN
Fas,1l AP FAREEEE ¥, A KBk 175~182 d, R EHMEB A KT HA 4~5 k5%, 1%
PREQBHIL LR, REHZBIS R, AL R, R R, UG AP, )5 B3 R it
AKER AEZREFLEER BR—FBH EAGERBE; REYHENSEKRETHRAS
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photosynthetic pigment. The results showed that,the general tends of Pn, Tr, Gs and Ci in the two cultivars’s leaves

were all first increased then decreased together with the rise of salt content in different treatment,and the main cause of

Pn decreasement was stomatal limitation. But the WUE was higher in heavy salt stress treatment, this most related to the

descent of Pn and Tr. The content of chlorophyll a was decreased along with the change of salt content,but the change

of chlorophyll b, total chlorophyll and B-carotene were same to Pn. This illustrated that salt stress could affect the

photosynthesis and chlorophyll synthesis in plant leaves and also had influence on the content of secondary pigments,

further more,the change of -carotene content was correlated to chlorophyll content and Pn in tomato seedling leaves.

Key words: salt stress;tomato seedling; photosynthetic characteristic;chlorophyll; f-carotene
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