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Scholes ¥ 1 ,6 ( 1) (25/
132 20 ) ;
, CRAS1 (15/20 ) , :
2 (Pn) (Gs) ,
CO- (c, 2 , 3d 9d
133 ,
8 Scholes  '* ; (35/30 ) :

: (50mmolA HEP- ,
ES-KOH+ 5mmolA M gCl+ 80% , , 8
pH 7 4),70 20min : ( 2) (25/20 ) ,

: : ; (10/5 )
1,357 9d ,
, 665, 649 470 nm 11 1%, 29 5%, 29 1%,29 3% 31 8%,
) 24 3%, 16 5%, 19 0%, 27 9%
134 36 1%; (45/40 ) :
: ., 1/1.000 : 1d
18 9% 32 1%, 3d
54 3% 60 9%,
2
21
1
1
Table1l Impact of teanperature stresson top fresh w eight and root fresh w eight of tomato seedling
/9 /g
' / Day /d /9 Root _ / Day /d /9 Root
T rail Temperature stressed T\(I)Vpeifgrﬁtsh erefgsEt T rail Teamperature stressed T\?vpeifng’?tSh V\I;?;ﬂt
1 15/10 1 Q 850 Q 683 2 10/5 1 17 810 Q 576
3 11 694 Q 925 3 18 043 Q 750
5 13 469 Q 909 5 18 660 Q 738
7 14 026 Q 423 7 19 794 Q 896
9 14 057 Q 573 9 23 430 Q 963
11 12 879 Q 419 25/20 1 20 033 Q 761
13 11 508 Q 411 3 25 598 Q 898
25/20 1 10 714 Q 839 5 26 310 Q911
3 12 380 Q 989 7 28 015 1 242
5 13 730 1 038 9 34 358 1 508
7 14 698 1 067 45/40 1 16 480 Q 517
9 15 172 1 086 3 11 690 Q 351
11 15 460 1 161
13 16 880 1 658
35/30 1 8 813 Q 568
3 9 036 Q 667
5 13 435 Q 776
7 13 577 Q 308
9 11 910 Q 276
11 6 886 Q 232
13 1Q 436 Q 193
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22 34 1%, 2
2 , , 1%,34 3%,4Q 1%,29 1% 15 8%
(25/20 ) (35/30 )
- - ( 1) , 1,35 7,11 13d,
( 2) ;2 10 1%, 2Q 9%, 17 7%, 34
a , 4756 1Q 630mg/f_; b 0%,34 3% 38 7%;
, 1967 ZOlSmg/f_ 2 9%, 88 1%, 123 8%, 96 4%, 62 6%
(105 ) (15/10 ) : 64 7%; ,
1 2 (45/40 ) 1d,
(25/20 ) :
1,35 7,11 13d, 12 3%; 3d, 12
12 7%, 5 6%, 18 8%, 4%, 52 4%;
18 9%,23 4% 27 8%, (35/30 )
56 0%,- 19 8%, 23 8%, 25 0%, 13 6% , (45/40 )
27 4%, 1,3,5,7 9d,
16 2%, 17. 5%, 25 2%, 18 3%
2
Table 2 Impact of tamperature stresson content of photosynthetic pignent in tomato seedling
/d a / b /
/ Fors (mg- LY (mg- LY mg- LY (mg- g Y mg g %)
T rail Teamperature stregsed Concentration of Concentration of  Concentration Content of Content of
chlorophyll a chlorophyll b of carotenes chlorophyll carotenoids
1 15/10 1 6 076 5 031 Q 516 1 983 Q 092
3 8 269 4 370 Q 853 2 237 Q 151
5 8 266 3 150 Q 547 1935 Q 093
7 8 041 4 050 Q 596 1 832 Q 105
11 6 257 2 973 Q 722 1 619 Q 127
13 7 204 3 863 Q 942 1 716 Q 146
25/20 1 8 648 3 842 1035 2 271 Q 209
3 8 038 4 997 Q 617 2 370 Q 126
5 8 776 4 814 Q 627 2 384 Q122
7 Q 027 4 753 Q 701 2 259 Q 140
11 7 756 3723 Q 762 2 207 Q 147
13 9 697 4 690 1 251 2 378 Q 201
35/30 1 8 628 3 754 1 082 2 501 Q 215
3 Q 027 5 014 1 304 2 865 Q 237
5 9 230 5 220 1 554 2 806 Q 273
7 9 772 5 358 1 678 3 026 Q 275
11 9 663 4 857 1173 2 963 Q 239
13 10 630 7018 1 769 3 299 Q 331
2 10/5 1 7 638 3 934 1 264 2 183 Q 238
3 7 357 3 655 1 209 2 078 Q 228
5 6 961 2 496 Q 793 1 801 Q 151
7 5 286 3 247 Q 451 1 610 Q 117
9 4 756 1 967 Q 659 1 190 Q 085
25/20 1 7 414 3 294 1 058 2 606 Q 243
3 7. 049 4 991 Q 480 2 518 Q 347
5 8 704 3 097 1 856 2 408 Q 252
7 7 139 3 406 1 237 1971 Q 165
9 6 053 2 802 Q 808 1 807 Q 101
45/40 1 7 987 4 135 1 269 2 607 Q 273
3 7279 4 977 Q 913 2 208 Q 165
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23 0%, 53 5%,49 6% 14 7%; (35/30 )
3 , (25/20 ) 1,3,5,7,9,11 134,
(Pn) (Gs) CO: 5Q 6%, 137 6%, 125 4%, 108 1%, 95
(ci) , 3%,63 6% 50 6%, 97
13 d 4 78 8 16 imol/(m?’: 9, 1%, 218 1%, 76 5%, 35 4%, 22 8%, 15 1% 9

223 2 350 3mmol/(m?*- s) 304 0 559 8
pmol/m?,

(15/20 ) 1,357,911 13

d, 80 8%, 155 6%,
130 7%, 112 6%, 106 0%, 72 8% 41 8%,

63 8%, 147 1%, 117 4%, 71

9%

(25/20

)

3
Table 3 mpact of tamperature stresson photosynthetic index of tomato seedling
/ /d Pn/ . ;
Teanperature Day stressed (imol- m~ 2 s 1) (mmol- m 2 s 1) Ci/(umol- m- ?)
15/10 1 3 86 142 3 416 2
3 10 35 341 8 697 0
5 9 20 277. 6 608 2
7 8 59 191 3 547. 1
9 7 90 173 3 533 6
11 5 70 166 3 427. 0
13 341 515 298 0
25/20 1 478 223 2 304 0
3 6 65 232 4 405 2
5 704 236 5 415 1
7 7 63 269 4 429 0
9 7 45 324 0 462 0
11 7 83 335 6 503 0
13 8 16 350 3 559 8
35/30 1 2 43 216 7 471 4
3 9 15 506 9 603 0
5 8 83 180 9 597 7
7 8 25 95 4 569 8
9 7 10 74 0 545 5
11 4 98 50 8 362 7
13 413 348 305 5
24 Al N | 1d 76 5%
4 , 91 1%, Al NI 43 4%
(A1 NI ; , 6 2%; 5d 3d A 19
A N | 8% ,N | 4 0%, SAl NI
eV 1), A | N | 35 4% 92 3%; 7d ,
241 (25/20 ) Al NI ;
, Al NI 11d, A1 NI
(35/30 ) , 3d
) Al NI Al N I 1d 81 4%
: 74 3%, A 68 7%, N |
23 6%; 5d 3d Al 94 6%,
(15/10 ) , 3d N | 80 2%, Al NI
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74 8% 66 2% (45/40 ) 1d, Al
(10/5 ) 1,3,57 9d, NI 72 8% 19 5%,
A | 140 8%, 91 1%, Al NI 13 9% 115
116 5%, 173 2% 11Q 8%, N | 7%; 3d, Al NI
133 1%, 65 0%, 78 5%, 214 3% 107 75 0% 19 5%, Al NI
3%; A 141 6% 155 8%
4
Table4 Impact of temperature stresson invertase activities in leaves and roots of tomato seedling
y /(umol- g 1) Activity of invertase
d
' Day Al NI aw |
Trail Temperature stressed
L eaf Root L eaf Root L eaf Root
1 15/10 1 5241 3 1093 8 3690 4 506 9 393 7 874 3
3 12315 1568 9 329 9 538 2 315 2 1387 7
5 988 1 1014 1 343 1 415 361 2 448 6
7 J— J— J— J— J— J—
9 1716 5 — 541 9 — 524 6 —
11 2866 2 1237 4 1019 5 264 7 874 6 1452 8
13 2032 9 583 0 859 1 162 8 985 7 1256 6
25,20 1 — — — — — —
3 1308 7 584 1 583 1 415 285 2 938 5
5 1900 5 752 8 463 0 436 5 446 7 933 7
7 J— J— J— J— J— J—
9 1038 6 — 157 8 — 674 8 —
11 1128 8 80Q 2 326 8 483 9 682 8 779 6
13 2505 7 613 2 129 3 429 0 1218 1 1433 3
35/30 1 3542 1 930 7 1678 3 229 335 1 729 7
3 660 1 291 3 430 7 28 3 263 1 1284 0
5 12847 73 4 851 q 57 632 4 479 6
7 J— J— J— J— J— J—
9 1603 4 — 597 4 — 809 4 —
11 2769 6 785 1 464 4 167 8 1208 1 10337
13 5629 3 367 0 1862 0 46 1 1633 5 944 2
2 10/5 1 1766 0 260 6 453 4 79 8 244 3 354 5
3 1349 8 188 8 300 3 215 725 9 769 5
5 19815 238 2 388 1 53 9 1519 2 1178 9
7 3085 3 392 0 1194 5 181 0 1225 2 981 9
9 2055 5 259 7 530 4 162 1 1509 3 1424 4
25/20 1 1254 0 327 1 340 7 64 2 2475 397 1
3 1481 7 270 2 461 8 72 9 762 1 1068 5
5 1700 3 322 4 494 2 98 8 1688 5 822 7
7 17817 291 6 557 3 117 8 1055 3 501 4
9 1854 9 1252 3 494 2 99 2 1404 4 884 5
45/40 1 21670 3727 407 2 138 5 240 1 398 4
3 2 362 6 652 8 470 5 186 5 1649 9 1151 2
Note - . indicates not assayed
242 (15/10 ) ,
(25/20 ) : (ow 1) 5d aw | :

, 11 13d
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and the colour degree of fruitwas increased T he fruit-diameter-grow th rate, thew eight of single fruit and
the w eight of per bagw ere not changed notably. The 20lid content of fruitw as not changed remarkably, but
that of W FB (thew hite plastic film bag) w as significantly higher than that of RFB (the red plastic film
bag). Some nutritive componentsw ere not changed notably, including the soluble sugar, lycopenem easured
w ith pericarp, free anino acids, soluble protein and sugar/acid ratio Compared with CK,w ith RFB, the
content of lycopene measured w ithout pericarp and V itanin C were increased ranarkably; w hile w ith the
other four typesof bags, the wo indexesw ere not changed renarkably. T he content of organic acidw as in-
creased significantly withW PB (w hite paper bag) ,w hilew ith the other four types of bags, the index w as
not changed remarkably. W ith the fruit bagging, the low -temperature injury degree of fruit w as lightened,
the grey mold ratew as reduced but the fusarium fruit rot ratew as increased T he effect of different types
of bagson the early blight ratew as not obvious In comprehensive consideration, this paper suggested that
W FB be chosen firstly, then PFB (thepurpleplastic film bag) and RFB, FFB (the freshness- keeping plas-
tic fim bag) andW PB are not suitable for the season
Key words fruit bagging; tomato; grow th of the fruit; micro-environment; quality of the fruit
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Impact of temperature stresson invertase expression and
photosynthetic characteristic in tomato plant

M ENG Huan-wen, CHENG Zhi-hui,W U Yang,DONG Zhi-gang, ZH | Y u-Xi
(College & H orticulture,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: The impact of temperature stress at different levels of 10/5 ,15/10 ,25/20 , 35/30
, 45/40 on invertase expression in leaves and roots, and photosynthetic characteristics in tomato
seedling cv. Zhongza No. 9 were studied The results showed that the seedling grow th dropped in root
w eight and top w eight under temperature stress The contentsof photosynthetic pignents, both chlorophyll
and carotenes, reduced under both low (10/5 ) and sub-low (15/10 ) temperature stress, but increased
under sub-high (35/30 ) temperature stress In comparion to the nomal temperature (25/20 ) treat-
ment, stomata conductance and photosynthetic intensity during temperature stresswere in the trend of
dropping at the beginning, rising for aw hile and then gradually decreasing in accordancew ith the lasting of
stress The activities of both luble invertase and cell wall bound invertasew ere increased under continual
temperature stress
Key words tomato; tanperature stress invertase; Intensity of photosynthesis stomata conductance



