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Regression and Path Analysis on Physiological and Biochemical Characteristics of
the Thermo-sensitive Genic Male-sterile Tomato T-4

YU Fen-di' ,LIANG Cong-yao? ,DENG Liao-fen' , WANG Xian-yu'”* ,GUO Ya-hui' ,DU Yong-cheng* ,LIU Zheng-guo'
(1. College of Agriculture, Guangxi University, Nanning, Guangxi 530004 ; 2, Hezhou Agricultural Bureau, Hezhou, Guangxi 542808; 3. Guilin
Comprehensive Experimental Station of National Staple Vegetable Industrial Technology Systems, Guilin, Guangxi 541004; 4. Institute of
Vegetables and Flowers,Chinese Academy of Agricultural Sciences,Beijing 100081)

Abstract; Taking T-4 and the control First as experimental material. Pollen germination percentage was calculated in
anthesis and seeds per fruit was figured out also. Soluble sugar,starch,free proline and protein were tested,respectively.
The aim was to research the relationships among the physiology and biochemistry characters. The results showed that the
relationships among soluble sugar,starch,free proline and protein were significantly different level. And the four indexes
were related to seed per fruit and pollen germination percentage significantly,respectively. The direct path coefficients of
free proline was higher to pollen germination and seeds per fruit,0. 8341 and 0. 9889 respectively.

Key words: tomato;physiology and biochemistry;relationship;path analysis
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T B A M RS0, 2010 S A2 FhAE AR 2
2 7 he™ . AR FAL T B RAA0SE R B A EA
FEH AT RS . B A SR RS T 4
AR A BOGEVER , vT LUSE o Bb 2 10 5 Bl i 16 18
B L IR T B A

IR0 3 3 AR K R B R [R R BE Y R e, o
My # 2 Sh Fh“BE JR 22 BL” (“ Moldova” ) 78 AN [R) e B £ 7K 4k
RS B T R RS K G W T
BEAER I PR S X R W38 A M R . Ok AR R B R IR
Mo R ARG T IS,
1 #Rl5H*®
L1 K5tk

“EEJRZ BL”(“Moldova ) ) 2 & F 2 th BE /R £ L3
FIE Y Juraveli M S Hl Gavrilov 1 P % A& BT, 2938 2
AR “HHLIE P (‘GuzaliKala’) X ‘SV123757, 1997
FEREMNT LREGIA, Z SRR M E B
BT SMEESE A BRI R BRI R AT 59 5. 5l
HER AT 2009 FERME, BREKE, HAW N 3 a4k
SEAH SR SRR .V B AR S, WU T #RAE , AR BE 60 cm,
A7HE 110 cm, AR 1 ho’ , BATHEE 50 K, B> Ah R
3 4~10 17 ARS8 A7 S pg b ml .
1.2 LN

ZREH A BEREZE R, WERK D, ZKRELR
BT AR Z 5 S .. BRI 85 CEL FF
Y1 H FRAT4L 2 800~3 000 h, 2 H [E K BH%E 5 A1 H IR
B Z X 2 —., FFHFEKE 200 mm 45, TH
185 d 245 .
1.3 Rk

MRUE T B H IR X158 22 B+ 3t B 43 i 28 8 » P I
A NaCl Bl B 4 FAS 7] 4R BE 00 30 95 W - B 40U EE B b oy
18 (H,0. 5 mol/L) . B £ fiir 38 (M, 0. 3 mol/L) 55 & £
firiE (L, 0. 1 mol/ L) A FE4H (CK,0 mol/ L) %ot 25 i
HATHEWRALEE, F 201145 H 28 H.6 H 27 HM 7 A
28 H#EFT 3 IRERKBE WA , BIR K E TR, URIE
YU Z 258 38 i B T R A W E i iE . B3
PE 3 K, RREL 3 N BLAEI Mt R 7E 8 A 5 H A IR T4
EARHOI & At R 2o 1 R
L4 WENE
1L.4.1 HERETFEEEEMNE EBEEPHRI.S
H& Sheng M 2" {7 F 24K 10,00 #47 1 Y& , B
WA BE. AN EBENSHERE FEAER
(Pn) , SALFE (Gs) , Ji 1] CO, ¥ (CD , & H R (E),
W BRI T A B REES (PAR) , KR CO W
(Ca) , B (Ta), = [ A IR E (RH), B4 E 3
B BRRER 3 A A B HEA TN
1.4.2 Shmappydl & f#H LICOR-6400 H i )41 ik

YR A2 (6400-02B LEB Light Source) 7E A R #Y6 & F
J63E &% B T (PPFD, 1 800.1 600.1 400,1 200,1 000,
800,600,400,200,100,50,0 pmol » m™* « m™ )M EHE )
LR HE, B—mfFRE 2~3 min [Fidf 3~5 1~
BfH.

1L.4.3 & bmmn & A LICOR-6400 H 4
LT 1 6 Y8 it 58 (6400-02B LEB Light Source) F14) &
CO, TEA £ 45 (6400-01 CO, Mixer) , 7E R R CO, ¥ E T
(1 800.1 600,1 400.1 200,1 000,800,600.400.200,100,
50,0 pmol « m™? « m™ ) NI EME Y 16 E B AR, T E
At 2 N OBER B E R 1 000 pmol » m™* e m™', F—x
R 2~3 min J5id%% 3~5 TMUA.

L4.4 MFRIOLHWE ZOEHBMEIRRRES
Hob AR RAE M R R 300 #h4T, i FHE R0
L (PAM-2100) W & /R 9 F,/F.. F_ B4 10:00 5%
AR A5 B A A 1 B A AR (ETR),

1.4.5 BERKSEMME KEHHBRBIEWRE SR
FEREFRZHIT. FIER 3:00 ST &, A FEE 3
PR3 RER . BARTERE . B—iF R SCREMHEY T
TEVKUR A T = P, () WP-4 8 s K 3G AT
it K S RE .

L5 HdEibr

BRI B8 bR, 5 AR S e e 1 L i S R B RN
R KSR ESER 3 W BIEER X hE
(Mean) &= #5 #E 1% (SE) , f# FH ) S48 53 B 5 44 8 SPSS
17. 0, YEE#EFH Excel 2003, Yui iy A1 — AL 5 Wi i 2
B3R 566 BhF (Photosynthesis assistant) #17#15 .

2 BREHSW
2.1 oAb A SRS RE T B 43 R AR
PRI M)

A 1 AT, 3h 43 b BN A 1O B 3 R (Pn) R
FLFBE (Gs) M a] A Ab ik B (CO FIZE B H R (THH B
B HBHBHEM, Pn.Gs Al Tr ¥FEE R0 40 BRYE
3G e, Ci G K, AEXT F X3 B2 CK, b3 L,
M. H ) Pn {84 BIFEAE T 7.63%.15. 25% F1 22. 57 % ;
Gs [ FFEAR T 3. 85%.7. 69 % il 26. 92%; Tr MK T
7.42%.15.79% Fl 24.02%, Ci {5 3 KX T 2.58%.
5. 60%0F1 9. 05% EARARBE . /K4rFI R (WUE)
NEXwEESR.,

2.2 R AbRXT A 2 A VR FE - i A A AR e iy
)=

HHER 1 AIA, b 5640 BRVR BE 38 n B & b A
VB 7 Bl R A B v B A BE i BRI, A X FALEE CK,
L.M.H 735K T 12. 38%,18. 93% F1 28.76 %, AbFH
CK.L.M KR ME FRHCERAQY) I Tt i & i A8 4k , i kb
B H ) AQY B B AR (P<<0. 05) ,4 /M Ab BRGNS
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Fig. 1 Effects of salt on the gas exchange characteristics and water use efficiency of ‘Moldova’
*1 B TYEER ST KM RZFA CO, Mz fh 2k K IES 5
Table 1 Parameters of the photosynthesis light response curve and A-Ci curve characteristics of ‘Moldova” grape under the stress of salinity
pos:) BRENEHER Pomax RAHE CE CO BT B A B Pricap RMEFHE AQY Herbz s LCP JetFis LSP
Treatment  /umol(COz) * m™2 « s71  /umol(COz) « m—2 « 571 /pmol(COz) + m=2 « 571 /pmol(COz) + pmol 1 /pmol » m=2 « 571 /pmol « m—2 « 571
CK 27.466+1.618a 0. 08540. 007a 31.2+1.20a 0. 070=40. 002a 28.13340. 578a 421. 000+25. 632a
L 24. 066+2. 643b 0. 08240. 030a 32.5+0.97a 0.070740. 003a 28.833+2. 242a 370. 667+ 28. 322b
M 22.266+2. 351c 0. 079+0. 026b 3l.6+1.11a 0.070740. 005a 29. 233+4. 139a 341. 333449. 022¢
H 19. 566+1. 267d 0.07140. 013c 31.240. 88a 0. 065740. 007b 29. 167+ 1. 852a 345. 667+59. 286¢

H  [FFUR R 8 3 A [RI AR FL AL 835 422 5 (P<<0. 05)

Note: Values followed by a different letter within a column are significantly different at the 0. 05 level.

(ACPHY¥ TR & £ 5. ML (LSP)RE, &
Ab PR TN SRR A R #5403 LML H A% F CK 43
AR T 11.95%.,18.92%.,17. 89% , AL F (CE)
B E AL ) Rubisco 3R AL EE , 1 8 2 2% BME — B R IR
Ak (Ribulose diphosphatecarboxylase) i & &, &1
USROG A B 23R 5% B0 16 M 2 B A 7E R 479 IEAH O
K%, M CERFE, i & M Rubisco 3R LEE T
R, 5403 CK AR, 403 LML H 435 FFET 3.53%.

—— CK -1, - H ——M

25

20 I

HOLERER P

/umol(CO,) * m? « 5
>

o O 0 o o o o o o <o
o O O O o O O O o <o
N O 0 O A O o O
2 s «
JAH GRS PAR umol » m? « s

2 HEMBTEE/RES &K & EE (Pn)3t
AEXEB RS (PAR) K I 5z
Fig. 2 Pn (Net photosynthetic rate) response to PAR

(Photosynthetically active radiation)of ‘Moldova’ under

the stress of salinity

7.06 %A1 16. 47%,

2.3 FRAACIEXTE A R R TOCRHE SR R
Fv/Fm &30 TH Y PSII TR 2ERCR ., 455%

R IRER ol 38 H AR R “BE IR £ BL” ) e KOG RE % He R 1E

R EEW, LA HE FABRERETR FERBEY

PSIIHHL FAL s e, ) 4 MR R BB EZER .
*2 a3t RS I

FO )Fm )Fv/FmEl‘]%mﬁ]
Table 2 Fy,Fm,F,/Fn of ‘Moldova’ under the stress of salinity
B/NTGRBE BFRE Kb FiERER BRI
Fo Fy/Fm ETR Fm

CK  0.107+£0. 001a 0.798=+£0. 010a 92.288+5.123a  0.538+0.028a

L 0. 099=£0. 008a 0. 807£0. 004a 90. 850+4.338a  0.515+0. 050a

M 0.106=0. 001a 0. 807+£0. 008a 90. 666£5.210a  0.550=0. 016a

H 0.107=+£0. 001a 0. 789=£0. 006a 91.120£6.022a  0.507+0. 018a

1 [FIF) R 5] F 8k %8 AR R AL B LA B35 #2257 (P<<0. 05)
Note: Values followed by a different letter within a column are significantly different

at the 0. 05 level.
2.4 RO ALFEXAEY RS HIR R

F I 3 AT, Bl 404k B v BE A3 0 AL I
Tk i E AR (P<<0. 05), 5% B2 CK A Lk, AL 22 L,
M. H 2 BIFEAE T 17. 62%.31. 33%F1 35. 94 %,

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

F @D L 2012012).4~8

- IR -

00 7

-0.5
-1.0
-15 1

i F 7k

Leaf water potential/MPa

20t g

251

3.0+
ALFE Treatment

H3 MEMEXERS KSR
Fig. 3 Water potential of ‘Moldova’ leaves under
the stress of salinity
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ARFT RN, 3R — L) AR A TR FH A RE B 32K B K,
XURER AR A B AE S R G R E A E LI,
SRR Y BBV E B RS, Kt R
FEINC T E XYL SRR R 2, A
TIAEH e £ 1 38 X048 49 5t & 1 P Y R 0 B, 212 1) )
Farquhar8&42 i 1 5% & 1 F A S s 2k 4 Wk & 1F
AT REESI R FRILNEERIEIILNE,

AL ZR 3 A JR A 3 B iy X 4 4 vt b 6
43 B K SRR AR, T AR 5 - - R AR
PRI ik K BB 2 B, — BT K AR
FIBEABLT KA SRE LA, KILKH&F
BEYMELL RO SR A E 2 FRLZ — CO, , 4T3
0 P TR, X FREEGAE R [R]AR B 7K 43 i 38 RN R B
EHPZE P, Farghar #1 Sharkey(1982) 45 THEH 1
SRR AL R R AR A, B A 24 P Al GiREAIR
B R SCFL R A (L) T i, 7 BT AR HE 6 A i R
REBERMSLFERBITGEM TSR, WA S
A LLVE M BEE S A PR R T i R KSR TR
R, (HRMNE1F S, HHER E 10:00 bR &I
SR 2], B A PR AR R BE 9 TR P Gs T RET G B
Tt KRB Pn MBEARR 2 i1 T AL AT AL CO, R AR
EFEGHE UM IALEE, R dH TIEIILE Rt
AL B T PR RRAR TR

AL R B BRE Pn ABRSH T FH 31 (9 8 b
i, FSALE RN FE X GUERAESILERRE T CO,
RO ECE, AR SILIN R E B ARBEXEY b AR
FTHIBRE] o Pr, BT MY LE G IRIE B 240 T Y
T REIR B 1) B KOG B AR iR R, 2 WL S B T A
HYEEE M . KK 1 FIE B P, B & £
ERINEIZ AN, RIE TR AQY) 2L EEH
RRERRLRUCR e IR 2 —. B TRCREIE LS
BRI 1 AR TFETEER CO, BRI O, 43141,
TTHERR &b T 0 4% PR SEBr RS E i B B 0B & 750k
HHR TR BRI R 2 RNE TR, oMz
H(LCP) 28 Y W i) CO, FTHCHE 9 CO, $i 5 55 7] i

HIEREEREE . AQY 1 LCP 2 YR 55 6RE ST E 2
BH5, AQY #E K LCP #/N, B T Y66 HIAE R X
FOERF A A ARERDY . ATIEH AQY RAEREL
AT REA . LCP 4 AMAh 3R 3% 70 1 2 1 25 5 (P<<0. 05) , & #
AR o 38 XA ) XF 55 6 R FHRE T A BRI B,
M N 5 (LSP) 248 4 FI| FH 38 Y6 68 7 i B Z 45 4w, LSP &
RULHIEY A 5 7RG T - A el . R 1 AT LUE
b fihiE BB R T A AR A . BT LART LAFR 3
XHERIZEIL B P, IR 222 B F LSP K5 &
B » BB % 5 ' 1) 1 6B 0 BRI S B0, TR 2 A 4
g FHEE 1 2B . EROEIF TR Pn i 2
JER 2[R 4k /7 BP ATP F1 NADPH ) it i A 20, i
AQY Jostm R B R AL S 3 A B m Pn WE R, MM
LSP ) ie 2 A8 fb 2 1 A Pn 1) 8 & AL R 8 IR A,
A-Ci e B i) 2 658 A 2 FR i P A 1 0 T (e st
BERE B8R B 23k B AL , CO, MR EE X M 6 & 1EH
FIFE I, X BL AT DAAS 2 P, TR JRER
Farquar F 1980 4842 6 S E FAE LAY, fihiA
7E A-Ci & P06 A AP 2 D2 N Z Pl
2y, Y[ COWBEAR R, B Ci b F AR 7K f
(400 pmolCO; * mol ' IF),Pn EEZ H F Rubisco fiff
B B B FIE TR 29, PR R X FoiR 00 R 38 F B0 O RUBP
A HRMURNT Rubisco B & B4 AN A AR . FEE G
W T 20 Pn IR 2R AR S RUBP B -4 3 2R (1)
T, RURR(CE) EZ K iE 4L Rubisco 32 1L,
kB A Wb — B R 52 1k B (Ribulose diphosphatecar-
boxylase) {) & & . JEH IS 1) 6B 3 23 5 %l I 1
ZRIFERIFMIEMERLXR. NFK1KE,CEREEL
A3 ALFRYR BE I TR R IR T B, )BT Rubisco 21k B 1%
HEREER R BT T R, 51 £ SO 4 R AT,
X A BB Y TR 38 2 A Y IS BN T B B 2 AR R
FH I AT AT R8P AR A S PR 2 A6 9 Rubisco i &
=R
M 2 KE YL E B TABERETR LR #
Z5. ETR 24P RIEOERE & A B 708, 7= A
F I T4 ) T %33 1 3R, RUBP B4R iR &
B2 BB T HOR M, 78 CO, R A% J 71 2
A, A8 40 19 Bk [R] 46 32 2] RuBP ) B A= 38 2R G BR ], i
RuBP #4: 56 & B s R HHECHR. X COLTF
TR BList, CO, 3% 1Ak RuBP 1) F- A2 3 2 W) B A 5% i ol
AERKEERNE™ ., BT RuBP HABZ TR
BP ATP #1 NADPH 7 i, 1 7] 46 77 B 7% /8 S B e F
A BT LUK SEA B AR BN E B,
Fr LAk RUBP F-A= 38 2 ) BR il 7 — e F2 B b R il 7ok
BHFEBRAEEBRIAX 2 A EAEZ SRR
ARBL . P, 7 COABFHT B E B, L T 6 A
TR BERRILTE M, T Pn., 1 ETR #3701 3% 2%
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A GE— AR, Everard 1A gk e 240 il PSIIG )

BN, Aro HIREG R A, 3R 38 S5 (2 PSR ZhEE™ , 1
ANNREE LR, WA RKF  #hihia
Xof HI A S AL G RE I AR BRI

DL R85 5R ] DL HEWT R 29 M 06 & 3 Py, 1 £
R 2 1E L) Rubisco Y& B ATEME IR i RUBP #
AR, iR 0 R 3 XA A B SN AP R R E
ZH)IE LA Rubisco B & & AL T 20 .

25 BRI, Uk B AR 38 258 LR A P, B R,
X P, TR o Pr, FFER B PR 2 f FRAL
K2R T2 T W SO H % AE Y Rubisco & &8 B
B . P, R EA 2 2840 A IR 2 P, A BR § K2
L Ff£ 3853 2R 1 3F Rubisco M & & , ML F {518 R K Z
LA R, X ANGE SRR B, W] LA Eh A Y A
i A i CO, P Rubisco il i 52 mal , 4 56 & #9 BR il X
F IE HE A Rubisco fif & 8725 RUBP F-Ak: 3 SR R
2 ihaE F 5, DA B G A 2 4 A RE D R R
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The Photosynthesis Characteristics of Grape Under the Stress of Soil Salinity

MA Shuai, FENG Jin-chao, LI Xi-meng, GUAN Yue, LI Zheng-zhen,PENG Yu
(College of Life and Environmental Science, The Minzu University of China,Beijing 100081)

Abstract: In normal conditions in the field, grapes ‘Moldova’ were treated with three different salinity stress:low-grade

salinity stress, moderate salinity stress and severe salinity stress condition with water as contrast. Gas exchange and

fluorescence characteristics and leaf water potential were observed with 3 years old grape ‘Moldova’. The results showed

that with the salinity concentration increased,net photosynthesis rate (Pn) decreased. Gas exchange data revealed that the

non- stomatal factors leaded to the decrease of Pn because of the decrease of PS]I photochemistry efficiency and

carboxylation efficiency. The light response curve and A-Ci curve revealed that the insufficient amount of activated

ribulose diphosphate carboxylase leads to the decrease of Pn.

Key words: grapes; ‘Moldova’ ;salinity stress;photosynthesis;the non-stomatal factors
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