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Effect of Acid pH Condition on Biochemical Physiological Indices and Tissue
Structure of Flue-cured Tobacco
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Abstract: A pot experiment was carried out to evaluate the effects of different pH value on physiological indices and tissue structure
of flue-cured tobacco Yunyan 85. The results showed SOD activities, palisade tissue/leaf tissue value, palisade tissue/sponge tissue
value and proline contents in pH>3.0 treatments increased with pH value decrease. Further decrease in pH value resulted in a
decrease in these parameters. The change trend was an inverted “V”-type and pH 3.0 was their turning point. POD activities in
pH<3.0 treatments were significantly higher than the control and pH>3.5 treatments, but sponge tissue thickness in pH<3.0
treatments were significantly lower than the control and pH>3.5 treatments. Palisade tissue thickness increased from pH 5.6 to pH
3.5 and further decrease in acid pH resulted in significant decrease in the said parameters. Soluble protein contents pH<3.0 treatments
were significantly higher than the control and pH>4.0 treatments, but they had no significant difference with pH 3.5 treatment.
Soluble sugar and leaf thickness were significantly decreased with pH value decrease. pH 3.0 could be the hazard threshold for
flue-cured tobacco. Acid pH condition had no significant difference on the ratio of sponge tissue thickness/leaf thickness among the
treatments. NR was very sensitive to acid pH condition, and NR activities in pH<4.5 treatment were significantly lower than the
control.
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Table 1 Effect of acid pH condition on enzyme activity, proline, soluble protein and soluble sugar content in
flue-cured tobacco leaves
sop  / POD  / NR / /
(Ug'FW) (_ 470'mg " min") (ngg'h?) (ngg) (mg:g") (umol-g)
pH 5.6 77.71+1.83d 13.96+1.68b 40.02+1.63a 109.13+4.87¢ 12.44+0.41c 86.37+4.77a
pH4.5 81.89+3.52d 13.80+0.50b 32.31+3.52b 133.17+5.00d 12.75+0.20c 78.72+1.02ab
pH 4.0 100.50+2.96bc 13.76+1.42b 27.02+1.64c 207.33+8.12¢ 13.41+0.09bc 73.53+3.58bc
pH3.5 107.76+3.00b 13.19+0.75b 26.95+2.14c¢ 222.03+21.44b 14.10+0.85ab 67.5242.15¢d
pH 3.0 122.89+3.52a 17.05+0.91a 26.34+0.61c 267.19+£5.20a 14.64+0.37a 65.5543.61cd
pH2.5 118.61+1.83a 17.74+1.53a 25.2740.46¢ 235.724+4.3b 14.714£0.29a 61.54+3.59d
pH2.0 97.01+6.61c 18.68+0.23a 25.42+2.14c¢ 222.84+13.16b 14.66+0.14a 53.04+2.89¢
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Table 2  Effect of acid pH condition on tissue of flue-cured tobacco leaves
/um /um /um / / /
pH 5.6 196.91+3.61a 62.42+6.85b 82.48+6.88a 0.32+0.04b 0.42+0.05a 0.77+0.19¢
pH 4.5 170.63+3.40b 67.13£8.17ab 74.71£3.90a 0.39+0.05a 0.44+0.04a 0.90+0.03bc
pH 4.0 173.21+£5.42b 71.44+6.93ab 71.59+2.70a 0.40+0.02a 0.42+0.03a 0.95+0.06b
pH3.5 178.80+7.88b 74.09+3.95a 71.43+1.60a 0.41+0.01a 0.40+0.03a 1.04+0.09ab
pH 3.0 145.11+6.62¢ 62.01+£3.09b 51.43+4.09b 0.43+0.06a 0.36+0.07a 1.21£0.06a
pH2.5 124.03+£10.71d 44.62+1.28¢c 52.43£3.46b 0.36+0.02ab 0.42+0.09a 0.85+0.13bc
pH2.0 117.68+5.22d 39.41+2.43¢ 41.55+1.60b 0.33+0.02b 0.35+0.04a 0.95+0.10b
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