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Hfects of LowLight Stress on Mor phological Trait , Physidogical Characters
and Leaf Utradructure of Tomato( Lycopersicon esculentum L.) Seedlings

WANG Xue-wen WANG Yurjue ,”RJ Qiu-shi ,ZHAO Bing,GJO Yang-dong
(College of Agronomy and Biotechrology ,China Agricultural Univerdty Beijing 100193 ,Ching)

Abstract : Two tomato cultivars were selected for the gudy ,the whole-plant norphology ,physologica characters as
wdl as led ultragructure of two tometo cultivars to differential light availabilities were examined in controlled environ-
ment. The results showed that ,under the low light gress the growth of the plants was inhibited. The total plant dry weight
declined dgnificantly and the reduction was 22. 43 % of the comnon tomato (Meifen-2) and 28. 87 % of the cherry tomato
(Hongsheng) ,and the hedthy index decreased 33.53 % of Meifen-2 and 51. 48 % of Hongsheng ,respectively. Chl and
Car oontent of the two cultivars grown under low light condition increased dgnificantly ,the Chl &/ b ratio decreased during
acclimation. Gonpared with control plants ,the anount of luble proteins and luble sugars were dragtically decreased by
low light treatment. As the light intendty was lower ,the net photosynthes's rate (Pn) and somata conductance(Gs) de-
creased ,but intercellular GO, concentration (G) increased. The decrease of net photosynthetic rate was consdered as a re-
ault of ron-domatal regriction. The blade thickness became thinner under low light dress,and the thickness rate of pal-
isade and goonge tissue declined. The number of chloroplagt and sarch grain decreased as a result of low light intensty ,
the number of grana and lamella increased ,the 9ze of chloroplag and garch grain minished. The objective of this Sudy
reveded the relationship between photosynthetic sysem characters and low light gress,which could tolerate low light
qress.
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Tab.1 Hfects d lowlight sress on the physidogical indexes o tomato seedlings
MFE2 HS
Physological index CK Ll CK Ll
Diameter/ Height ratio 0.116 £0.014a 0.092 +£0.008b 0.103 +0. 009a 0.089 +0.015b
Root/ Shoot ratio 0.180 +0.025a 0.120+0.012b 0.140 +0.017a 0.110+0.011b
Hedlthy index 1.700+0.23a 1.130+£0.02b 1.690+0.11a 0.820+0.08b
/g Tota dry weight 5.840+1.288a  4.530+0.265b 6.790 + 1. 960a 4.830+0.99%b
| % Led water content 85.280+4.33b 88.590 £ 8.73a 84.470+£4.33b 87.400 £ 3.04a
/ (em®/ mg) A 0.130£0.015b 0.180 £ 0. 026a 0.120 £ 0. 014b 0.230 £ 0. 025a
/ (mg/g) Ch. (a+Dh) 2.450£0.14b 2.960 £0.28a 2.070£0.14b 3.270£0.38a
/ (mgy/ g) Caroteroid 0.330£0.027b 0.380£0.017a 0.280 £ 0. 003b 0.410 £0. 046a
Chl & b ratio 2.820 £ 0. 066a 2.590£0.239% 3.070£0.198a 2.550+0.019
Chl/ Car raio 7.570+0.232b 7.810+0.428a 7.370+0.439% 8.040+0.111a
: ,P<0.05, 234
Note : Different svell letters on the same row indicate dgnificant differencesa aleve o P<0.05. The same as Tab. 2 - 4.
2.2 14.61 %, Tr
R" L
, Pn 48.01 % Tr , Pn
37.78 %, Pn , (607 Tr, (WUE)
: ( 2
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2
Tab.2 Hfectsd lowlight sress on leaf gas exchange o tomato leaves
MF2 HS
Perameter CK Ll CK Ll
/ @rol/ (nf-9) Pn 8.04+0.42a 4.18+0.34b 8.63+1.21a 5.37+0.54b
/ (mmol/ (- 9)) Gs 110.80+5. 16a 95.13+3.45b 230.00+8.04a 128.30+8.73b
O, / @ rol/ mol) 353.50+7.01b 425.30 £ 6. 56a 416.70 £ 4.64b 443.70 £5.51a
! (mmol/ (m?-9) Tr 1.57+0.05a 1.16 +0.07b 2.67+0.13a 2.28+0.12b
Ls 0.27 +£0.02a 0.15+0.03b 0.18+0.01a 0.11+0.01b
/ {4 mol/ mol) WUE 5.12+0.23a 3.60+0.13b 3.23+0.23a 2.36+0.17b
2.3 ( 1B, ID)
) 28d ,
( 1A, 10 , 24.19% 22.37%( 3),
3
Tab.3 Changes o anatomical gructure o tomato leaves under low light sress
MF2 HS
Parameter CK 1 CK L1
/U mLed thickness 189.20+9. 34a 143.50 + 4. 35b 195.30 +2.8% 151.60 +7.89b
/U m Pdisade tissue thickness 81.52+1.68a 57.34+3.54b 87.35+3.21a 61.67 £3.54b
/U m Soongy tissue thickness 106.30 + 2. 56a 83.25+1.55b 108.40 +8.98a 87.98+1.89%
/ Pdli sade / goongy tissue 0.77+0.0la 0.69+0.04b 0.81+0.02a 0.70+0.01b
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Fig.1 Hfects d lowlight gress on the anatomical dructure of tomato leaves
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Fig.2 Hfects o lowlight on the ultragructure of chloroplag of tomato leaves
4
Tab.4 Hfects d lowlight sress on the ultragructure o chloroplag o tomato leaves
MFE-2 HS
Parameter CK Ll CK Ll

/ Chloroplag No. / Cell 12.43+2.32a 7.65%0.56b 11.82+0.03a 8.32+0.02b
X [Jm Chloroplagt length x wicth 5.32x1.94 4.81x1.93 5.43 x2.09% 5.21x2.04
/ Amyloid No. / Cdl 3.00+0.27a 1.00£0.35b 3.00+0.45a 1.00+0.23b
X /Wm Amyloid length x width 1.46 x0.52 0.79%x0.34 1.74x0.56 0.57 x0.26

/U m Gana layer 0.19+0.05b 0.22+0.02a 0.17+0.38b 0.21+0.14a
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