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Abstract : The characteristics of organic acids in plant organs (roots stems and leaves) and root exudates of seedlings of
Orychophragmus violaceus and Brassica napus were investigated under the stress of Zn deficiency and excessive bicarbon—
ate by ion chromatography the two plant species were hydroponically grown and cultured in four different treatments: +
Zn0 (the treatment of adequate Zn and none HCO, ") +Znl0 (the treatment of adequate Zn and HCO, ~ addition) -
7Zn0 (the treatment of Zn deficiency and none HCO; ") and —Znl0 (the treatment of Zn deficiency and HCO, ~ addi-
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tion) respectively. The results were as follows: (1) The total content of organic acids in plant organs and root exuda—
tions of the two plant species were significantly increased under excessive bicarbonate treatment particularly under the
dual treatment of Zn deficiency and excessive bicarbonate conditions ( — Znl0 treatment) the organic acids in organs
and root exudates of 0. wviolaceus were more sensitive than that of B. napus oxalic citric and malic acids were the domi—
nant organic acids in organs and root exudates of O. violaceus the content of these three organic acids took account for
more than seventy five percent of the total content of organic acids in organs and root exudates of O. wviolaceus; (2) The
leave was the main region of organic acids production of the two plant species the content and the allocated proportion of
organic acids decreased from aboveground parts (leaves and stems) to belowground parts; (3) The variation trends of
organic acids contents of organs were identical with that of root exudates in O. violaceus and B. napus and the source of
organic acids in leaves of the two plant species was derived from the processes of dark respiration and photorespiration

while the source of organic acids in other organs such as stems and roots as well as the source of organic acids in root ex—
udates were come from the process of dark respiration; (4) The adaptability to the environment of low Zn and excessive
HCO; ™ of 0. violaceus was higher than that of B. napus which provided evidences for the adaptability to karst environ—
ment of 0. violaceus and ecological restoration in environments with low Zn and excessive HCO, ™~ such as a karst area.
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Fig. 1 Organic acid contents in the organs (roots stems

leaves) of Orychophragmus violaceus and Brassica napus

exposed to excessive HCO, ™ and Zn deficiency
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Fig. 2 Organic acid contents in the root exudates of
Orychophragmus violaceus and Brassica napus exposed to

excessive HCO, ™ and Zn deficiency
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Table 1  Correlation coefficient (Pearson) of the five types of organic acids in plant organs (roots

stems leaves) and in root exudates of Orychophragmus violaceus and Brassica napus (n =5)

0. violaceus B. napus
Treatment
Root Stem Leaf Root Stem Leaf
Stems 0.679 %% 0.954 %%
Leaves 0. 680 ** 0. 847 x* 0.990 ** 0.971 x*
+ 7Zn0
0.690 **% 0.961 *x*% 0.879 x* 0. 827 x% 0.776 *x* 0.781 x*
Root exudates
+7Znl0 Stems 0.916 %% 0.939 %%
Leaves 0.861 %% 0.791 %% 0.933 %% 0.956 **
0.714 %% 0. 687 ** 0.510 0.783 %% 0.671 %% 0.670 x*
Root exudates
Stems 0.951 %% 0.905 **
Leaves 0.949 %% 0.921 %% 0.958 **% 0.917 %%
-Zn0
0.864 %% 0.781 %% 0.681 ** 0.940 %% 0.857 %% 0.924 %%
Root exudates
Stems 0.746 %% 0.960 **
Leaves 0. 832 %% 0.708 ** 0.928 **% 0.959 *%
~Zn10
0. 876 %% 0.663 ** 0.756 %% 0.849 *x*% 0.874 %% 0.867 x*

Root exudates

Dokk P <0.01 M P <0.05 o
Note: *%* indicates the significant difference at P <0.01; * indicates the significant difference at P <0.05.

2
Table 2 Allocation percentage of organic acids per plant in the organs of Orychophragmus violaceus

and Brassica napus exposed to excessive HCO, ~ and Zn deficiency (n =3)

Total content

Treatment Plant species Orean Oxalic acid  Citric acid Malic acid ~ Succinic acid  Tartaric acid of oreanic acid
e e # (%) (%) (%) (%) (%) @y
Roots 29.91a 33.93a 26.31a 42.25a 29.92a 32.37a
Orychophragmus Stems 32.09a 25.06a 28.49a 30.29a 37.25a 29.80a
70 violaceus Leaves 38.00a 41.0la 45.20a 27.46a 32.83a 37.83a
+
" Roots 20.92b 19.56b 19.02b 26.58b 29.20a 21.21b
Brassi Stems 34.61a 44.06b 41.23b 43.52b 35.87a 39.73b
rassica napus
Leaves 44.47b 36.38b 39.75b 29.90a 34.93a 39.06a
Roots 24.0la 28.90a 22.08a 29.28a 30.12a 26.51a
Orychophragmus Stems 31.12a 30.63a 32.06a 37.22a 39.22a 33.48a
7al0 violaceus Leaves 44.87a 40.47a 45.86a 33.50a 30. 66a 40.01a
" Roots 24.41a 22.93b 23.89a 38.99b 32.19a 26.07a
. Stems 35.19a 37.05b 41.54b 35.33a 30. 10b 36.92a
Brassica napus
Leaves 40.40a 40.02a 34.57b 25.68b 37.71b 37.0la
Roots 32.30a 25.58a 25.88a 37.66a 28.56a 29.35a
Orychophragmus Stems 36.48a 46. 16a 39.64a 35.75a 20.62a 37.42a
700 violaceus Leaves 31.22a 28.26a 34.48a 26.59%a 50.82a 33.23a
" Roots 28.6la 25.69a 21.46a 23.04b 29.59%a 25.58a
. Stems 33.22a 30.58b 42.12a 41.35a 46.47b 37.52a
Brassica napus
Leaves 38.17a 43.73b 36.42a 35.61b 23.94b 36.90a
Roots 30.73a 32.57a 24.95a 48.70a 31.42a 31.79a
Orychophragmus Stems 33.26a 35.53a 51.18a 36.54a 24.94a 38.38a
010 violaceus Leaves 36.01a 31.90a 23.87a 14.76a 43.64a 29.83a
" Roots 22.92b 24.28b 22.17a 27.24b 38.02b 25.29b
. Stems 40.22b 30.84a 41.68b 34.57a 34.84b 37.04a
Brassica napus
Leaves 36.86a 44.88b 36.15b 38.19b 27.14b 37.67b

P <0.05

Note: Different small letters indicates the significant difference of the allocation percentage of organic acid in two plant species under the same plant organs at P <0.05.
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