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Abstract: Under hydroponic culture with 1/2 Hoagland solution of pH 2.0-pH 11.0, seedling
morphology, changes of some physiological indexes of leaf and root of Vetiveria zizanioides ( Linn.) Nash
were researched after cultured for 20 d. The results show that V. zizanioides seedling appears a part of
leaves firing, stem withering, fibrous root number decreasing obviously and its length shortening under
conditions of strong alkalinity (pH 11.0 and pH 10.0) and strong acidity (pH 2.0 and pH 3.0), and
the seedling only appears a part of leaf apexes with a little chlorosis and root morphology without obvious
change except color under conditions of weak alkalinity (pH 9.0 and pH 8.0) and weak acidity
(pH 5.0 and pH 4.0). With pH value of solution increasing ( alkalinity increasing) or decreasing
(acidity increasing ) , both leaf water content and chlorophyll content decrease gradually and are lower
than those of the control (pH 6.5), while both relative electrolytic leakage and MDA content increase
gradually and are higher than those of the control. In general, there are significant (P<0.05) differences
in all indexes under conditions of strong alkalinity (pH 11.0 and pH 10.0) and strong acidity (pH 2.0
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and pH 3.0) with the control, while generally without significant ( P>0.05) difference in all indexes
under conditions of weak alkalinity (pH 9.0 and pH 8.0) and weak acidity (pH 5.0 and pH 4.0) with
the control. With pH value of solution increasing ( alkalinity increasing) or decreasing ( acidity
increasing ) , both the maximum root length and root activity decrease gradually. Under conditions of weak
alkalinity (pH 8.0) and weak acidity (pH 5.0) , the maximum root length is slightly lower than that of
the control and root activity is slightly higher than that of the control without significant difference. Under
pH 9.0-pH 11.0 and pH 4.0-pH 2.0, both the maximum root length and root activity are significantly
lower than those of the control, in which root length is the shortest and root activity is the smallest under
pH 11.0, with 60.50% and 9.52% of the control ,respectively. It is suggested that V. zizanioides has a
wide adaptation range to acidity-alkalinity of soil, and can adapt soil habitat with pH 4.0-pH 9. 0.
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Fig. 1 Comparison on morphology of Vetiveria zizanioides ( Linn.) Nash seedling after hydroponic culture for
20 d by solution with different pH values
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Table 1 Effect of different pH values on water content and related physiological indexes in leaf of Vetiveria zizanioides (Linn.) Nash seedling

(X+SE) "
K7W pH {E TIKE/ % 4 E R/ mg - ¢! AT HL i S AMB /% MDA 4 /nmol - ¢!
pH value of culture solution Water content Chlorophyll content Relative electrolytic leakage MDA content
pH 11.0 41.5220. 19a 0.27120.005a 21.58+1.22d 34.37+£0.52¢
pH 10.0 52.39+0.47b 0.414+0.006b 18.50+0. 46bcd 30.33+0.32d
pH9.0 57.84+0.46¢cd 1.271+0.004d 16.69+0.67ab 30.02+0.06d
pH 8.0 59.08+1.19d 2.050+0. 002f 14.58+0.40a 22.26+1.08b
pH 6.5(CK) 61.59+1.32d 2.319+0.004h 14.14£0. 60a 15.92+0.24a
pH5.0 60.19+1.24d 2.210+0.014¢ 15.73+0.32ab 16.69+0. 19a
pH4.0 57.29+1.24hed 1.431+0.013e 16.31+0.53ab 16.80+0.42a
pH3.0 53.16+0.81bc 0.807x0.002¢ 17.73+0.26abc 22.34+0. 10b
pH2.0 44.6120.46a 0.435+0.001b 20.35+0.82cd 26.09+0.20c¢

Y RS ARFRR /NG PR R 25 5 53 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).
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Table 2 Effect of different pH values on the maximum root length
and root activity of Vetiveria zizanioides ( Linn.) Nash seedling ( X +
SE)V

W3R pH 1H FRMA/em ARG
pH value of The maximum Ji/pg - gt bt

culture solution root length Root activity
pH11.0 13.57+0.25a 2.11+0.13a
pH 10.0 16.13+0.25b 5.38+0.33bc
pH9.0 18.07+0.24c 17.15+0.67d
pH 8.0 21.60+0.32d 23.25+0.25f
pH 6.5(CK) 22.43+0.29d 22.16x0. 65f
pH 5.0 21.03+0.37d 23.46=x0.43f
pH 4.0 17.97+0.07¢ 19.54+0.22¢
pH 3.0 16.20+0.47b 7.56+0.45¢
pH 2.0 15.03+0.40ab 3.20+0.44ab

D EF R AR B /NG F R R R 22 5 83 (P<0.05) Different small
letters in the same column indicate the significant difference ( P<

0.05).
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