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100gkg Ha8 Ha8 = 3 9 10
2 x 10°cfu/g
1.1.6 LB 10g/1.
5g/. NaCl 10/, MM KH, PO,
3g/l. Na,HPO, 5g/L. Iml, CaCl," 2H,0 1
0. OO3g/L Mgz SO; SH,0 0.003 g/L 0. Sg/L Table 1  The designation of hydroponic culturing experiment
MMY MM 0. lg/ L Number Treatment Content
0 CK No cinnamic acid no microbial strain Ha8
1.2 1 2CA 2pmol/L cinnamic acid no microbial strain Ha8
1.2.1 2 10CA 10pmol/ L cinnamic acid no microbial strain Ha8
o 3 2CA+]  2umol/L cinnamic acid and 107 ¢fu/L microbial strain Ha8
1% 0.5h 28°C 4 10CA +J  10pmol/L cinnamic acid and 10 cful/L microbial strain Ha8
Hoagland
2 1.2.5
1.2.2 Ha8 200mL. 4
Enshi * 25C 9d > N
10°/mlL P K 79.8mg/g  55.1mg/g
1.2.3 Fnshi 4.16mg/g 3.22mg/g 1.98mg/g pH =1:2.5
Iy 6.1
1.2.4 21, 1.2.6 600g
| 2 4 3
o 454 7~8
NO,~ HPO,”” K' Ca* Mg Fe'’
1 5
2
Table 2 The designation of edaphic culturing experiment
Number  Treatment Content
0 CK No organic fertilizer no cinnamic acid no microbial strain Ha8
1 100CA 100mg/kg cinnamic acid
2 100CA + O 100mg/kg cinnamic acid and 3mg/kg organic fertilizer
3 100CA+ 0+ 100mg/kg cinnamic acid 3mg/kg organic fertilizer microbial strain Ha8 = 10°cfu/g dry organic fertilizer
4 100CA+ OE +] 100mg/kg cinnamic acid 3mg/kg sterilized organic fertilizer microbial strain Ha8 = 10° cfu/g dry organic fertilizer
1.3 Cellulomonadaceae Nocardia
pH cellulans Ha8
10
e " MM
290nm MM
MM
2
2.1 Ha8 Ha8
Ha8 CCTCC 64.1% 79.32%
Cellulosimicrobium 2.2 Ha8
cellulans 3
Schumann 2001
Actinomycetales Micrococcineae 2umol/T, o .
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10pmol/L 2pmol/L

3
Table 3 The results of hydroponic cultured cucumber by different treatments
Cinnamic acid Stem Root Numbers Stem weight Leaf Root Numbers
Number treatment length length of desiccation weight weight of
/ pmol/L /em /em harvest g desiccation /g desiccation /g flower
0 CK 61.75a 32.1a 5.67b 0.87b 0.44a 0.56 b 45.5a
1 2CA 58.12b 29.68b 4.89b 0.81b 0.40a 0.51b 42.2b
2 10CA 49.25¢ 25.34c 1.13¢ 0.6lc 0.28¢ 0.19¢ 2.6d
3 2CA+] 64.67a 34.5a 6.18a 0.92a 0.46a 0.64a 48.0a
4 10CA +] 56.18b 28.02¢ 2.75¢ 0.74c 0.34b 0.28¢ 38.5¢

Notes The data in the table followed by different small letters differ significantly at P < 0.05 the same for the following tables.

Ha8
3 2pmol/L
Ha8
Ha8 Ha8
10pmol/LL 4
Ha8 Ha8 Ha8
2.3
4 Ha8
Ha8
4 Ha8
Table 4  Influence on the growth and the nutrition absorbing of cucumber in edaphic culture caused by strain Ha8
Number Treatment Plant Leaf area Plant dry Total N Total P Total K
/ mg/kg soil height/cm /em? weight/g 1% 1% 1%
0 CK 22.75b 104.43b 2.17be 38.2ab 0.26bc 2.7he
1 100CA 19.62 ¢ 103.91b 1.92¢ 38b 0.24c¢ 2.42¢
2 100CA + O 27.50a 105.47b 2.29b 38.8a 0.3a 3.06a
3 100CA+ O+ 24.15b 105.01b 2.21b 39a 0.28ab 2.84b
4 100CA + OE + ] 29.51a 120.25a 2.62a 40.6a 0.3a 3.22a
2.4
2.5
50mg/kg
} 40d 5
2 5
4 0.33mg TTF/ ¢ h  FW
2 0.32mg TTF/ g h FW 3 0.28mg
TTF/ ¢ h FW Ha8

0.24mg TTF/ g h FW
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Ha8 Ha8
Ha8 Ha8
Ha8
Ha8
5 19 20
Table 5 Influence on Edaphon groups beside the root
of cucumber caused by different treatments < 80# g/g
Bacterium Actinomycete Fungus
Number  Treatment number number number 23
/ 10%/g soil / 10%/g soil / 10*/g soil
0 CK 1.84 b 1.52b 1.36b
1 100CA 1.17¢c 1.55b 1.71a > SO;Lg/g
2 100CA + O 2.12b 2.46a 1.79a
3 100CA+0+] 1.27¢ 1.76b 1.83a
4  100CA + OE+] 2.73a 2.46a 1.10c
2pmol/LL
3 Ha8
Ha8
Ha8
12
MB-97
13
EM
14 15
1
2001 3 10-12.
Ha8 2
C. cellulans ~ Schumann 2001 32 4 313-319.
16 3
7 2002 35 1 106-109.
4
HD-86 2002 357 821-825.
N, 5
2002 18 2 52-56.
18 Has 6
2004 24 7 1335-1340.
7 Yu JQ Matsui Y. Phytotoxic substances in root exudates of cucumber
Cucumis sativus L. . J Chem Ecol 1994 20 1 21 -30.
8 Yu JQ Matsui Y. Effects of root exudates of cucumber and
Ha8 allelochemicals on ion uptake by cucumber seedling. J Chem Ecol
5 1996 22 4 817-834.
9 Asao T Kitazawa H Tomita K et al. Mitigation of cucumber
ATP autotoxicity in hydroponic culture using microbial strain. Scientia
Horticulturae 2004 99 207 -214.
10

2000
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11 . . Journal of Systematic and Evolutionary Microbiology 2001 51
2003. 1007 - 1010.
12 . 17 . HD-86
2004 3 56— 58. . 1996 3 44-45.
13 . IIr. 18 . HD-86
MB-97 . . 1996 3 46 -
2002 13 9 1095 -1098. 47.
14 . EM / 19
2001 5 264 -267. . 2005 16
15 . EM 11 2149 - 2153.
2004 8 4 89-92. 20
16  Schumann P Weiss N Stackebrandt E. Reclassification of
Cellulomonas  cellulans ~ Stackebrandt and Keddie 1986  as 2005 16 1 79-82.

Cellulosimicrobium cellulans gen. nov. comb. Nov. . International

Mitigating the repress of cinnamic acid to cucumber growth by microbial strain

YU Guo-hui' XIE Yin-hua’ CHEN Yan-hong' CHEN Yuan-feng' CHENG Ping' **
U Zhuhai Agricultural Science Research Center  Zhuhai 519070 China
2 Life School of Zhongshan University ~ Guangzhou 510275 China

Abstract Cucumber is one of the most important vegetable species. Its continuous planting has become a common
practice demand in many areas of China but an obstacle from continuous planting made sustainable production of this
crop to be prohibited. The self-toxic effect was considered as an important negative factor to continuous cropping
cucumber. And cinnamic acid was found to be the main substance to cause self-toxic.

Strain Ha8 which isolated from waste water estuary in Zhuhai city and has been authenticated as Cellulosimicrobium
cellulans  was found to be able to degrade cinnamic acid benzoic acid paraaminobenzoic acid and phenol. Its biologic
degrading rate to cinnamic acid was 64.1% and its total degrading rate to cinnamic acid was 79.32% . Therefore strain
Ha8 was used to mitigate the growth stress of cucumber caused by cinnamic acid in the research.

In the experiment by hydroponic culturing method it was found that the stem length root length stem weight leaf
weight root weight numbers of flower and harvest weight of cucumbers were lower than those untreated ones when added
2pmol/L or 10pmol/L cinnamic acid in culturing solution. But when added 10" cfu/L of strain Ha8 and 2pmol/L or
10pmol/L cinnamic acid in same culturing solution these parameters were higher than those treated only by 2pmol/L or
10pmol/L cinnamic acid. The result shown that strain Ha8 could mitigate the self-toxic effect caused by cinnamic acid.

In edaphic culturing experiments it was found that organic fertilizer mixed with strain Ha8 could mitigate the growth
stress of cucumber caused by 100mg/kg cinnamic acid. When added 3mg/kg sterilized organic fertilizer with strain Ha8

> 10°cfu/g dry organic fertilizer in the culturing soil the result was satisfied. This treatment could not only improve
the growth of cucumber enhance their root dehydrogenase activity and output promote their nutrition absorption rate
but also adjust the microbial groups in nonrhizospheric soil of cucumber increase the number of beneficial bacteria and
actinomycete decrease the number of fungi.

Keywords Cinnamic acid Cucumber Self-toxic effect Continuous cropping obstacle  Cellulosimicrobium cellulans
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