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Species Differences in the Susceptibility to Autotoxicity among Leaf Vegetables Grown in Hydroponics

Toshiki Asao*, Kumiko Taniguchi, Kouhei Tomita and Takashi Hosoki

Faculty of Life and Environmental Science, Shimane University, Kamihonjo, Matsue 690-1102

Summary

Species differences to susceptibility to autotoxicity among leaf vegetables grown in hydroponics
were studied. Shoot fresh weights of parsley, celery, mitsuba, curled lettuce, head lettuce, edible
burdock, garland chrysanthemum, pak-choi and kale cultured in recycled (non-renewed) nutrient
solution with and without the addition of activated charcoal to the nutrient solution was compared.
Among the species, parsley suffered the most severe growth inhibition in the absence of charcoal,
whereas komatsuna, chinese cabbage, radish, takana, welsh onion, perilla and spinach were unaffected.
Thus, all species in Umbellifeae, Compositae and some species of Brassicaceae showed autotoxicity.
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#1 % (Brassica juncea Czern. et Coss.)" #l )I| K #& §il &
¥, 4 — )V (Brassica oleracea L)Y FHR/r—I >, ¥7
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Table 1. The date of transplanting, and termination

BEMSE - FOALT - BAEF - fIAER

of culture, and the number of plants tested.

Transplanting date Termination
Crops (month/day) date of culture
(month/day)
Brassicaceae
Komatsuna(18)" 6/ 3 6/16
Chinese cabbage(6) 9/ 4 10/20
Radish(12) 11/ 1 12/ 8
Pak - choi(18) 11/11 12/16
Takana(12) 11/17 12/18
Kale(12) 11/18 12/17
Compositae
Curied lettuce(6) 11/ 8 12/11
Head lettuce(12) 11/17 12/18
Edible burdock(18) 11/ 1 12/ 9
Garland
chrysanthemum(18) 11/29 12/28
Umbellifeae
Celery(36) 12/ 1 1/31
Parsley(18) 11/30 1/28
Mitsuba(180) 12/22 2/11
Liliaceae :
Welsh onion(36) 8/19 9/30
Labiatae
Perilla(6) 7/22 8/24
Chenopodiaceae
Spinach(18) 11/ 5 12/14

? Number of plants per container. Three repetitions.
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BONED -7z
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oo r=i, V=T VIR, $3553F, EIKRY, Vi
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WE S h, EANX TREMX O 58~81% D% L.
M DEEFIRI B ERERNOAELEFEIRD Sh
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Table 2. Comparison of relative growth of leaf vegetables grown in recycled nutrient solution with and

without activated charcoal’.

Maximum leaf Maximum leaf Maximum root Fresh weight of Dry weight of Dry weight of

Crops length (%)  width (%)  length (%)  shoot(%)  shoot (%) root (%)
Komatsuna 97 NS 107 NS 93 NS 85 NS 95 NS 105 NS
Chinese cabbage 98 NS 100 NS 98 NS 111 NS 104 NS 125 NS
Radish 102 NS 102 NS 102 NS 107 NS 116 NS 121 NS
Pak - choi 63* ** - 52 ** 65 ** 7T ** 144 **
Takana 107 NS - 96 NS 108 NS 115 NS 142 **
Kale T1* ** - 66 ** 59 ** 67 ** 75 NS
Curled lettuce 79 ** 79 ** 73 ** 59 ** 82 * 81*
Head lettuce 91 ** 94 * 70 ** 81 ** 94 * 80 **
Edible burdock 49 ** - 66 ** 45 ** 73 ** 83 **
Garland chrysanthemum 81 ** 85 ** 58 ** 55 ** 69 ** 65 **
Celery 63 ** - 80 * 32 ** 34 ** 94 NS
Parsley 50 ** - 47 ** 22 ** 32 ** 50 **
Mitsuba 94 NS 103 NS 101 NS 92 ** 92 * 125 NS
Welsh onion 107 * - 109 NS 118 NS 113 NS 126 NS
Perilla -V - - 99 NS 97 NS 98 NS
Spinach 100 NS 100 NS 81 * 99 NS 100 NS 124 NS

* Non - charcoal/Charcoal treatment X 100 (%).

v Significant at 5% level (*), 1% level (**) and not significant (NS) by - test.
* Leaf area was measured instead of maximum leaf length.

¥ No data.
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Fig. 1. Parsley seedlings cultured by hydoponics without acti-
vated charcoal (left) and with activated charcoal (right).
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