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Effect of Daytme Sub-high Tanperature on Photosynthesisand Dry M atter
Accunulation of Tanato n Greenhouse
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(Shenyang AgricultureU niversity, HorticultureD eparment, Key L aboratory of Protected Horticulture of L iaoning Province, Sheny-
ang 110161, China)

Absgract: This study was undertaken o detemine the effect of aub-high temperature of daytime on pho-
tosynthesis and growth in greenhouse tomato (L ycopersicon esculentum Mill ). Results showed that daytime
aub-high temperature (35/15 and 30/15 ) decreased the net photosynthesis and biomass, the more high
tamperature the more effect of tomato was suffered Carboxylation efficiency (CE) declined while photoresir-
ation at sub-high temperature increased Root growth was more affected by sub-high temperature than shoot
growvth The growth course of plant and ripping of tomato fruitwere accelerated but the quality of fruitwas de-
creased seriously at aub-high tamperature And a long period of sub-high tenperature treament even made the
plants senescence earlier.
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Tablel Effect of sub-high temperature of daytime on chlorophyll
content of tamato leaves

a b (a+b)
Temperature Days Chlorophyll a  Chlorophyll b Chlorophyll (a +b)

() (d (mg dn"?) (mg dn"?) (mg dn %)
25 10 2.85%0.32 1.35+0.26 4.20+0.58
15 3.60+0.46 1.23+£0.17 4.83+0.63
20 3.21%+0.39 1.19+0.25 4.40%0.64
25 2.68%0.35 1.35+0.31 4.03 £0.66
35 2.86%0.41 1.03+0.22 3.89+0.63
30 10 3.26+0.36 1.28+£0.27 4.54+0.63
15 3.65%0.48 1.34%+0.29 4.99#0.77
20 3.13%0.37 1.26 £0.27 4.39%0.64
25 2.67%£0.57 1.63+£0.35 4.30%0.94
35 2.46%0.52 0.99+0.22 3.45%0.74
35 10 2.55+0.55 1.03+£0.22 3.58+0.77
15 2.99%0.34 1.11£0.24 4.10£0.58
20 2.74+0.43 1.19+£0.23 3.93%0.66
25 2.43+0.31 1.17+£0.29 3.60 0. 60
35 2.23+0.38 0.92+0.20 3.15+0.58
25
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Fig 1 Effect of sub-high temperature of daytime on
net photogynthesis of tanato leaves
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Table2 Effect of sub-high temperature of daytmeon Ci, Gs Tr andL sof tomato leaves

Temperature( ) Days (d) Gs(mmol- m™2. s1) Ci@ mol- mol-1) Tr(mmol- m 2. s 1) Ls
25 10 0.13+0.01 145 £5.13 2.12 +£0.06 0.613
15 0.49+0.01 309 £7.00 2.58£0.10 0.278
20 0.12 +0.01 235 +15.01 2.33+0.02 0.415
25 0.12+0.01 116 £12. 53 2.86 £0.25 0. 689
30 0.55+0.01 406 +11.53 2.80+0.14 0. 156
35 0.14+0.01 253 +14.64 1.29+0. 36 0. 403
30 10 0.15%+0.04 169 +8.54 2.64£0.11 0. 529
15 0.95+0.03 337 £21.28 4.48 +0. 16 0.213
20 0.15%+0.01 237 £23.01 3.12+0.19 0.282
25 0.15 +0.02 190 +15. 89 3.33+0.11 0.518
30 0.72+0.02 552 +22.59 2.88+£0.21 0. 089
35 0.23+0.01 350 £25.50 3.03 +£0.09 0.234
35 10 0.19+0.03 153 £10. 09 3.26 £0. 38 0. 502
15 1.78 £0.04 417 £18.08 5.02 £0.16 0.101
20 0.15+0.01 242 £16. 07 3.92+0.15 0. 337
25 0.15+0.01 174 £11. 72 4.66 0. 11 0. 503
30 0.53 +£0.02 545 £17. 62 2.63 +0.08 0. 059
35 0.19+0.01 282 +22.55 3.62+0.21 0. 297
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Fig 2 Effect of sub-high temperature of daytme on

carboxylation efficiency (CE) of tamato leaves

Fig 3 Effect of sub-high tenperature of daytime on

photoregpiration rate (RP) of tamato leaves
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Table3 Effect of sub-high temperature of daytme on amount of dry matter of tanato plant
Temperature( ) Days(d) Root(g) Stem (g) Leaf(g) Fruit(g) Total (g)

25 10 1.57 £0.22 9.66 £1.24 29.01 £2.18 1.19+0.25 41.43 +6.41
15 1.94 £0.38 14.53 £1.09 43.00+0.04 4.24 £0.30 63.71+£1.16
20 2.12£0.22 16.43 £0.79 51.16 £3.47 10.98 £1.51 80.69 £9. 23
25 2.35+0.13 19.87 £1.65 57.78 £4.64 16.25+1.5 96.25 +4.89

30 10 1.50 £0. 40 11. 60 +£0. 93 32.16 £1.45 2.2+0.41 47.46 £3. 44
15 1.79 £0.01 14.36 £0. 84 39.74£0.34 6.4+1.05 62.29 £2. 66
20 2.06 £0.42 16.84 £1.78 47.66 +4.04 12.99 0. 92 79.55 £2.27
25 2.30 £0.08 19.79+1.11 55. 74 £5.01 25.88 +£0.79 103.71 £7.16

35 10 1.38+0.21 8.69 +£0. 56 27.40 £2.16 1.17 £0. 31 38.64 £5.89
15 1.63£0.34 12.51+1.15 35.02£2.20 4.59 £0.22 53.75£3.34
20 1.86 +£0.12 15.45+1.89 45.79 £5.32 11.83 +0. 50 74.93 £8.85
25 2.10+0.39 19.13+1.91 54.84 +4.82 20.99+1.96 97.06 +7.34
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Table4 Effect of sub-high tenperature of daytime on the development of tamato fruits (9
Tarperawre( ) 15d 20d 25d 30d 35d 54 d 58 d 63 d
25 16.8+0.36 40.6+1.24 61.2+3.23 85.4+4.66 125.9 +10.03 - - 208.5 +£9.55
30 21.0+1.25 66.5+3.82 86.3+6.30 102.3+5.02 162.8+11.27 - 210.8 +8.53 -
35 22.1+2.45 51.1+5.20 85.4+2.65 96.5+3.59 132.4+10.53 202.4+10.17 - -
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