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Table 1 Changes in leaf thickness of cucumber with CO, enri chment
CO,
CO, @ncentration . Leaf thi kness Epidemis Palisade tissue Spongy tissue /
(UL Time (Hm) thickness (Hm)  thikness (Mm)  thickness (Mm)  PI/LT
Control 150. 58 bB 23.24 cB 4. 65 cB 83.90 bA 0.30
700 £ 100 AM 151. 54 bB 25.54 bAB 47.31 bB 80.13 bA 0.31
1 100£100 AM 155.78 bB 25.73 bAB 47.36 bB 82.92 bA 0.31
1 100£100 + AM+ PM 169. 54 aA 26. 84 aA 54.56 aA 88.35 aA 0.32
2.1.2 @k 2 , COp , 700 £100 HL*
-1 -1
L 1 100 £100 HL-L 5.5% 5.7%, ; CO2
26. 6% ,
1 COZ ( ) ’
1100100 ML 17 ' €O,
2
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Table2 Effects of CO, enrichment on the size of leaf cells in cucumber ( Hm)
€O, . Palisade cell Spongy cell Upper epidemi cell Lower epidemis cell
CO, concentration
(L1 1) Time
Lengh  Width Length Width Length  Width Length Width
Control 43.76bB  12.61aA 24.44bB 18.54aA 21.61 bBB 13.53bB  15.93 bAB  9.83 bB
7001100 AM 46.16 bB  13.09aA 24.45bB  19.05aA 21.23 bB 14.93 aAB 15.69 bA 10. 73 abAB
1 100£100 AM 46.20 bB 12.86aA 25.97bB  18.85aA 21.72bB 15.03 aAAB 15.82bAB 10.99 aAB
1 100£100 + AM+ PM 55.39 aAA 13.09aA  29.92aA 19.14aA 24.30aA 15.483 A 17.14aA 1164 aA
, , 125 bm 1 i
1 1100£100 ML+ 1 ' €O, . €Oz
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’ ’ and spongy cells in 125 Hm length of cucumber leaves
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Table3 Number and size of chloroplast and starch grain in leaves of cucumber with CO, enrichment
Co, / Chloro plast / Starch grain
CO; concentration T Chloroplast number Starch grain number
(MLL ) 1me / cell Length (Mm) Width (Mm) /cell Length (Mm) Widh (Hm)
Control 10. 92 ¢B 5.6l bA 1.85bA 9.14 dB 0.5 cC 0.23 cC
700 £ 100 AM 12. 77 bA 6. 17 abA 1.94 bA 16. 2 cB 1.70 bB 0. 8 bB
1 100£100 AM 13.92 A 5.8 abA 1.90 bA 23.72 bA 1.8 bB 0. 87 bB
1 100£100 + AM+ PM  13.72 A 6. 64 aA 2.34 aA 29. 00 aA 2.76 aA 1.5 aA
2.2.2  HEAel E COy ;
( ) ) , ,
( 4 CO2 ,
2
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Table 4 Effects of CO;enrichment on grana and lamellae of cHoroplast in cucumber
CO, / /
CO;, concentration (M2 L™"  Time Grana number/ chloroplas  Grana thickness (Pm) Lamella number/ grana  Lamella nimber/Hm
Control 15.55 aA 0.135bB 10. 39 bB 76.96 cC
700 £ 100 AM 15.64 aA 0.163 aAB 12. 06 abAB 73.96 bB
1 100£100 AM 16.36 aA 0.183 aA 13. 2 aA 72.25 aA
1 100%100 + AM+ PM 17.18 aA 0.173 aA 12.33 aAB 71.29 aA
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Effects of CO: Enrichment on the Microstructure and Ultrastructure of Leaves
in Cucumber

Wei Min, Xing Yuxian, Wang Xiufeng, and Ma Hong
( College ¢ Horticulture, Shandong Agricultural University, Tai’ an 271018)

Abstract: The microstructure and ultrastructure of leaves in cucumber with CO, enrichment were investigated.
It showed that the thickness of palisade tissue, epidermis and leaf increased simultaneously in CO7 enriched leaves,
and the ratio of palisade tissue to leaf thickness went up slightly. Longer and more tightly arranged palisade cells
were observed in leaves with CO2 enrichment. Not only the number and size of chloroplast and starch grain, but
also the number of grana and lamella increased as a result of CO2 enrichment. No obvious chloroplast deterioration
and thylakoid defomation were found in COz enriched leaves. Enrichment at different CO> concentrations for three
hours in morning was not very effective, but enrichment for six hours at 1 100 £100 HL* L™ " everyday produced
mog significant effeds.
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Explanation of plate  A- D leaf miciostructure (150% ); E- H leaf ultrastrudwe (10000x ). A, E, CK; B, F, €0, 700£100 UL+ L~ !
AM; C, G, CO, 1100100 BLsL-' AM; D, H, CO, 1 100£100 HL-L~' AM+ PM.
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