KEEF 27 ) OREFERIEZIRIC K DUIROFEAD & SR EFMIZ & 2 118

ZEMAR - #ELOTIE - KHRBE - fIAEE - FRERSL - FEEN
REKFEWREREE 600-11 AL _EAHAT

Decrease of Yield of Cucumber by Non-renewal of the Nutrient Hydroponic Solution and its Reversal
by Supplementation of Activated Charcoal

Toshiki Asao, Motomasa Umeyama, Katsumi Ohta, Takashi Hosoki, Norihiro Ito and Hisafumi Ueda

Faculty of Life and Environmental Science, Shimane University, Kamihonjo, Matsue, Shimane 690-11

R =M BTE F15 Bl Kl
19984 1 H 15 H

Reprinted from Journal of the Japanese Society for Horticultural Science
Vol. 67. No. 1, p. 99-105. 1998



[E%:%E. (J. Japan. Soc. Hort. Sci.) 67(1) :99-105. 1998.

KB 27 ) OREERIERIC K B NE DA & E RIS & 5 [BlHE

PRI - HBLITIE - KHBE - fikEE - PHREEsL - R X

B A EEREE 690-11

PRI L AT

Decrease of Yield of Cucumber by Non-renewal of the Nutrient Hydroponic Solution and its Reversal
by Supplementation of Activated Charcoal

Toshiki Asao, Motomasa Umeyama, Katsumi Ohta, Takashi Hosoki, Norihiro Ito and Hisafumi Ueda

Faculty of Life and Environmental Science, Shimane University, Kamihonjo, Matsue, Shimane 690-11

Summary

Experiments were conducted to clarify why fruit yield decrease during the late growing-period
of cucumber cultured in hydroponic nutrient solution which was not completely renewed but only
restored (a non-renewal culture). Furthermore, means to recover the decrease in fruit yield in

the non-renewal culture system were investigated.

1. Vegetative growth was unaffected by biweekly total renewal or non-renewal of the culture

solution.

2. When the culture solution was supplemented, the yield of ‘Shogoin-aonaga-fushinari’ and
‘PT 169391 decreased, whereas that of ‘Hokushin’ and ‘Chojitu-ochiai 2 gou’ did not.

3. No decrease in fruit yield was observed when the solution was supplemented with nutrients
and activated charcoal. This result suggests that root exudates had induced the decrease in fruit
yield, especially by affecting young fruits, because the decrease was reversible through removal

of the root exudates by the activated charcoal.
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Table 1. Effects of renewal of the nutrient solution on the growth of cucumber.
Cultivar Renewal of Plant Length of Dry weight (g)
the nutrient length  primary , T -
L, ) Main Leaf weight Primary lateral ~ Root
solution lateral branch stem of mainstem  branch
(cm) (cm) per leaf per plant’
‘Hokushin' + 141.6 11.7 18.5 6.6 48.9 131.7
- 139.9 11.2 18.2 7.0 443 134.0
NS* NS NS NS NS NS
‘Chojitu-ochiai 2 gou’ + 170.1 12.7 319 8.8 57.5 111.3
- 168.8 12.7 28.0 9.0 61.4 115.2
NS NS NS NS NS NS
‘Shogoin-aonaga-fushinari’ + 164.7 23.6 19.9 8.7 90.4 121.4
- 164.8 25.5 21.9 7.7 34.4 105.8
NS NS NS NS NS NS
‘PI 169391 + 210.1 10.5 28.4 4.6 36.5 89.0
- 189.1 7.1 29.1 39 34.6 112.1
* ® NS NS NS NS
“ +- - - Total renewal of the nutrient solution every other week.
—+ + + Only supplement of the nutrient solution which decreased during culture.
Stem and leaf.
Significant at 5 % level (), 1 % level (##) and not significant (NS) by T-test.
Table 2.  Effects of renewal of the nutrient solution on the flowering and yield of cucumber.
Cultivar Renewal of Dates of anthesis No. of flowering Beginning dates  Harvested Total yield
the nutrient (month/day) female flower of harvest fruit number  per plant
solution©  male flower female flower  per plant (month/day) per plant (g)
‘Hokushin’ + 420 4/21 57.8 5/3 35.7 4411
- 4/19 421 50.0 5/ 2 333 4194
NS* NS NS NS NS NS
‘Chojitu-ochiai 2 gou’ + 512 4/20 327 512 254 3574
- 512 4/21 332 512 24.9 3471
NS NS NS NS NS NS
‘Shogoin-aonaga-fushinari’  + 420 4/23 26.0 5/ 4 20.0 2919
- 4/20 4/23 20.6 5/'5 14.1 1895
NS NS NS NS i #E
"P1169391° + 417 4/20 80.0 5115 21.4 3438
~ 4/16 4/19 52.7 520 13.2 1839
NS NS # NS #* wE

Referto Table |
Significant at 5 % level (*), 1 % level (##) and not significant (NS) by T-test.
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Fig. 1. A shrunken fruit of cucumber ‘Shogoin-aonaga-fushinari’ (right, arrow) and -a normally developing
fruit (left, arrow) ten days after anthesis.

Table 3. Effects of the nutrient solution once used for cucumber culture on the growth of cucumber in the

successive culure.

Cultivar Renewal of Plant Length of Dry weight (g)
the nutrient length primary - ;
. Main Primary lateral Root
solution lateral branch stem branch
(cm) (cm) per plant *
‘Hokushin’ + 135.2 15.6 21.2 102.7 110.6
- 135.6 15.5 19.0 83.0 88.7
NS* NS NS o NS
‘Chojitu-ochiai 2 gou’ + 152.8 14.2 25.0 84.3 100.0
- 150.7 14.6 24.9 90.5 103.8
NS NS NS NS NS
‘Shogoin-aonaga-fushinari’ + 156.8 24.7 23.0 114.6 85.7
- 142.3 22.6 20.5 101.3 74.5
ik NS NS NS NS
‘P1169391' + 110.2 124 16.7 74.5 87.4
- 107.3 12.4 14.4 68.6 84.4
NS NS K NS NS
“¥*Refer to Table 1
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Table 4. Effects of the nutrient solution once used for cucumber culuter on the flowering and yield of cucumber in the
successive culure.
Cultivar Renewal of Dates of anthesis No. of flowering Beginning dates  Harvested Total yield
the nutrient (month/day) female flower of harvest fruit number  per plant
solution®  male flower female flower  per plant (month/day) per plant (2)
"Hokushin' -+ 7/27 727 37.3 8/'5 20.1 2997
- 7127 7127 32.1 8/ 8 17.3 2579
NS* NS EE e NS NS
‘Chojitu-ochiai 2 gou’ + 7/28 7/28 339 8/'5 24.8 4189
- 7129 7129 29.3 8/ 6 223 3834
NS NS ik NS NS NS
‘Shogoin-aonaga-fushinari’  + 7/29 8/ 1 35.7 8/ 7 23.3 3656
- 7129 8/ 2 38.7 8/10 14.8 2428
NS NS NS s i =
‘PI 169391 + 7/26 8/ 2 20.1 8/15 39 802
- 7727 8/ 2 18.5 8/20 2.4 592
NS NS NS NS NS NS
“¥ Refer to Table 2
Table5. Effects of renewal of the nutrient solution and charcoal supplement on the growth of cucumber.
Cultivar Renewal of Charcoal Plant Length of Dry weight (g)
the nutrient supplement length  primary -
olution * ) branch Main Leaf weight Primary lateral ~ Root
solution lateral branc stem of main stem  branch
(cm) (cm) per leaf per plant ”
‘Shogoin- + - 153.4 14.0 19.8 8.6 71.6 132.5
aonaga- - - 155.0 14.2 19.7 8.0 83.2 133.0
fushinari’ - + 154.8 12.0 18.7 7.5 73.2 113.8
NS* NS NS NS NS NS
‘P 169391 + - 146.0 11.6 18.3 7.2 67.7 90.3
- - 137.6 10.0 18.1 7.6 66.1 97.0
- + 134.3 10.9 18.1 7.0 74.1 105.0
NS NS NS NS NS NS
“¥* Refer to Table 1
Table 6. Effects of renewal of the nutrient solution and charcoal supplementon the flowering and yield of cucumber.
Cultivar ~ Renewal of  Charcoal Dates of No. of Beginning Termination Harvested Total
the nutrient  supplement anthesis flowering dates dates fruit yield
(month/day)
solution” female flower  of harvest of harvest number per plant
male flower  female flower per plant (month/day) (month/day) per plant (g2)
‘Shogoin- + - 415 b* 4/15 25.5 4/29 6/ 6b 22.1a 2686 a
aonaga- - - 4/15 b 417 21.0 427 527 ¢ 144b 1587 b
fushinari’ - + 4/17 a 4/14 27.2 4/28 6/12a 245 a 2941 a
NS NS NS
5/14 5/15 ab 39.6 6/10 7/ 1a 10.9 a 1796 a
‘P1 169391° + — 5/14 5/14 b 33.0 6/ 7 6/18b 62b 975 b
- - 5/14 5/18 a 355 6/ 7 6/28 a 8.5 ab 1388 ab
- + NS NS NS

Refer to Table |

Mean separation within columns by Duncan's multiple range test, 5 % level.
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Fruit number per plant

1 2 3 4 5 6 7
Weeks after the beginning of harvest

Fig. 2. Weekly fruit production of ‘Shogoin-aonaga-fushinari’
through harvest period.
Total renewal of the solution (upper)
Restoration of the nutrient solution which decreased
during culture (middle)
Nutrient solution supplemented with activated charcoal
(lower)
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Fig. 3. Weekly fruit production of ‘PI 169391’ through har-
vest period.
Total renewal of the solution (upper)
Restoration of the nutrient solution which decreased
during culture (middle)
Nutrient solution supplemented with activated charcoal
(lower)
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