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The Sensibility of 18 Vegetable Species to Boron Toxicity
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Abstract: It is necessary to study the threshold of the soils of boron toxicity to crops in order to establish boron criteria in the soils for evaluat—
ing soil boron pollution and better managing boron polluted soils. Selection of the most boron—toxic vegetable is important for the above ob—
jective. A series of water—culture experiments with different boron concentrations in the culture solutions and the seedlings of 18 vegetable
species commonly cultivated in Fujian Province, southeast of China, were conducted in order to compare the sensibility to boron toxicity of the
vegetables and select the most boron—toxic sensible vegetable species. The results showed that the boron—toxic symptoms appeared more ob—
viously on cucumber, cowpea and red cowpea than on the others. The symptoms appeared on the sensible vegetables as early as 2 days after
the water culture with higher boron concentrations. On the contrary, water spinach and cabbage did not show apparent boron—toxic symptoms
suggesting that the two vegetables were more tolerant to boron toxicity. The plant heights and the shoot fresh weights of all the vegetables de—
creased with the increase of boron concentrations in the culture solutions and showed significant correlations with each other with only few
exceptions. The shoot fresh weights of red cowpea and cowpea decreased more dramatically than the other vegetable species whereas those of
carrot, Jinfeng cabbage, egg dishes, pakchoi (new crown )and cabbage decreased the least. The vegetable that had the most obvious horon—
toxic symptoms and the lowest ECy value (the boron concentration at which the fresh shoot weight decreased by 20% ) was selected as the
most boron—toxic sensible vegetable. Therefore, the most boron—toxic sensible vegetable species was red cowpea of which the ECy was only
3.36 mg- L boron.
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Figure 1 B-toxic symptoms of crop seedlings cultured in the
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solutions with 50 mg+ L™ boron for 15 days
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Table 2 Comparison of the root lengths of the vegetables treated
with different boron concentrations
WP /mg- L™
0.05 0.5 5 10 15 25 50

I8 N 23.6a 22.8ab 22.4ab 20.9ab 20.8ab 18.0ab 16.6b
et 23.7a  23.4ab 17.6c 20.2abc 19.2bc 19.0bc 17.4c
HAHS 2032 202a  21.0a  232a  219a 19.0a 173a
BN 21.2¢  254a 234b 222bc 2l4c  2l.1e¢  20.6¢
3% 21.5ab 22.6a  183c  21.5ab 18.8bc 17.7¢  19.5bc
P2 20.6b 22.6ab 22.4ab 21.6b 269a 21.6b 153c
e 27.5a 27.5a 26.6ab 24.8bc 24.2bc 23.4c 22.4c
% 204a 20.6a  20.1a  189a 17.4ab 17.3ab 14.0b
£IEF3E 21.7ab  19.1b 20.6ab 25.0ab 24.8ab 25.5a 25.4a
/NFISE 20.7ab 20.9ab 21.6a 20.lab  17.8ab 17.2ab  16.7b
25033 239a 22.9a  20.2ab 20.0ab 169bc  15.3¢  13.5¢
WAfESE  28.0a 283a  284a  29.1a  29.8a 25.0b 23.5b
W 25.0bed 25.3bc 20.6cd 27.lab  30.8a 23.2bed 20.2d
S 273a  313a 313a 27.2a 269a 26.2a 24.5a
Wh#Z3%  18.6ab 21.4ab 23.4a 183b 16.7b  169b 16.5b
EINE 24.5a 22.6ab 21.3ab 21.4ab 19.5b 19.3b 20.4ab
ZI815. 26.6a  24.1ab 22.8ab 21.4b  21.1b  20.9b 20.7b
Fif#)R 43.7b  41.6bc  539a  359c 39.7bc 283d  21.9d
VE: A TEUE AT RERIA Duncan's 290 HLEZE R B4 (P<0.05),

Note: The different letters in the same line show the significant differ—

ences of Duncan’s multiple comparisons(P<0.05).
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Table 3 The boron sensibility classification of the vegetables according to the symptoms
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according to ECy values
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Table 4 The relationships between the heights, the shoot fresh weights and B concentrations and the corresponding ECy, values

A M i b
A ) ECa/mg-L" A )y ECy/mg-L"

91N Y#%=-0.010 2x*+0.067 5x+84.009 44.42 Y##k=—0.281 5x+28.459 22.94
8 K~ Y*#=-0.061 4x+25.811 31.53 Y*#=-0.043 9x+11.208 57.13
TSR Y*#=-0.074 7x+32.806 30.82 Y#%=-0.091 8x+13.415 38.58
CINGA Y#=0.008 1x°-1.096 6x+114.99 40.10 Y#%=0.005 5x°-0.425 6x+9.557 4 5.57
FAGCING Y#%=0.029 8x°-2.531 Tx+137.41 13.65 Y #%=0.007x°-0.465x+8.854 8 3.36
N Y#%=0.004 1x°—0.347 8x+25.406 32.92 Y#*%=-0.090 9x+12.701 16.94
AR5 Y#=-0.098 7x+22.488 20.75 Y#%=-0.066 3x+9.747 3 19.81
230N Y#=-0.215 3x+96.79 74.27 Y=-0.047 6x+10.112 26.44
Fah Y#%=-0.220 4x+59.802 47.60 Y#%=-0.082 4x+18.13 32.43
Hsg Y#%=-0.007 6x>+0.311 4x+21.235 48.74 Y#%=-0.005x>+0.209 8x+5.556 9 46.14
YN SES Y=-0.004x>+0.158x+20.316 58.73 Y#%=-0.005 2x*+0.256 1x+13.986 57.74
NESE Y #%=-0.0042’+0.196 3x+20.402 64.04 Y=-0.001 1x%0.052 6x+4.539 8 60.95
W Y*#=-0.096 2x+30.697 53.32 Y=-0.058 9x+6.962 3 14.56
NEES Y=0.020 3x+21.944 227.78 Y=-0.002 7x*+0.059 6x+11.197 43.98
o Y=-0.002 3x°+0.083 7x+17.521 65.57 Y#%k=-0.120 2x+16.281 63.93
RS Y*=-0.120 8x+21.571 19.61 Y#=-0.001 2x*+0.026 6x+6.398 1 48.38
i Y=-0.028x+19.264 178.00 Y#=-0.004 7x*+0.193 2x+7.198 7 51.06
H- Y=-0.024 8x+20.455 200.60 Y=-0.003x’+0.166 5x+6.733 4 68.02

T, S RIERIRIE 5% 58 KPR 196 B K-

Note: *, ** means 5% significant level and 1% significant level , respectively.
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