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Abstract: Using the HPLC analysis technique, the contents of autotoxic substances cinnamic acid
and vanillin in eggplant replanting soil were determined, and the effects of grafting on eggplant growth
and soil biochemical properties under the two autotoxic substances stress were studied in a pot culture
experiment. The results showed that cinnamic acid and vanillin existed in soil of eggplant continuous
cropping. The contents of cinnamic acid and vanillin in soil increased with increasing planting years, the
content of cinnamic acid ranged from 17.08% to 27.09% of vanillin. Grafting could improve the adverse
effect on eggplant growth and soil biochemical properties under the two substances stress. Under
cinnamic acid and vanillin stress, own-rooted eggplant growth was inhibited, whereas grafted eggplant
growth was dlightly promoted. Compared with own-rooted eggplants, grafted eggplants rhizospheric effect

R/S of bacterium and actinomyces increased, whereas R/S of fungi decreased, with R/S of actinomyces
reached the maximum 2.92 under 4.0 mmol - L™ cinnamic acid, that of fungi reduced to minimum 0.61 at
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4.0mmol - L™ vanillin  The R/S of saccharase, urease, phosphatase of grafted eggplant soil increased with
increasing concentration of cinnamic acid and vanillin, and R/S of saccharase reached to the maximum
2.32 a 1.0 mmol - L™ vanillin.
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‘ 11 14
21.5cm 111
1.5kg 1 7
13
0 01 05 10 40mmol L™
2007 1 5 10cm 6d 1 100 mL
1
3
TTC 2000
1
2005
3 3 25 10~ 100
/ 50 mL
mL g
24 h NH3z-N>
g mg 1986 1988 Singh& Rai 2004
DPS LSD
2
21
1 3
3 1
85.56% 211.34% 2 3 1 42.61% 96.30%
1 17.08% ~ 27.09% 0.101 g - g*
0.372 ug - g*
1
Tablel Cinamic acid and vanillin contentsin eggplant soil of various continuous cropping years ! ug-g'DW
Planting years Cinnamic acid Vanillin
0 0dD 0dD
1 0.097 cC 0.568 cC
2 0.180 bB 0.810 bB
3 0.302 @A 1.115aA
P 0.5 P 001

Note Different capital and small letters represented significant difference at 0.01 and 0.05 levels, respectively. The same below.
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2.2
2 p »
2002 2002
0~0.1mmol -L* 0~05mmol - L™
0.5~ 4.0 mmol - L™ 1.0 ~4.0mmol - L™
0.5mmol -L*
1.0 mmol - L*
0~05mmol -L*
0~1.0mmol -L* 1.0~4.0mmol - L* 40mmol - L*
1.0 mmol - L* 4.0mmol - L™
1.0 ~4.0mmol - L™ 1.0~4.0mmol - L™
1.0 mmol - L* 40
mmol - L*
2
Table2 Effect of cinnamic acid and vanillin on growth of eggplant
/(mmol - L™ /cm fem Ig ! 1 4
Treatment Phenolic acids Concentration Plant height Stem diameter Fresh weight (rre mg '_ hg)
Root activity
0 Control 16.70bBC 0.76bcB 44.80dD 0.48aA
Own-rooted  Cinnamic 0.1 17.80aA 0.80bAB 45.20cC 0.512A
eggplant adid 05 16.60cC 0.78bcAB 41.40eE 0.430B
10 16.40dD 0.61dCD 35.449G 0.21dD
40 15.10eE 0.58dD 29.801 0.18dD
0.1 16.80bB 0.81abAB 45.62bB 0.49A
Vanillin 05 17.908A 0.8%A 47.30aA 0.49A
1.0 16.80bB 0.70cBC 40.70fF 0.38cC
40 15.10eE 0.55dD 31.10hH 0.10eE
0 Control 16.80fE 0.74dC 45.20H 0.50gF
Grafted Cinnamic 0.1 18.10dC 0.82cBC 50.20gF 0.62cC
eggplant add 05 19.508A 0.97aA 58.34cC 0.71aA
1.0 18.90bB 0.953bA 54.10dD 0.68bB
40 17.60eD 0.80cdC 48.70hG 0.59dD
0.1 18.50cBC 0.90bAB 52.10eE 0.51fF
Vanillin 05 19.408A 0.982A 63.560B 0.702A
10 19.708A 0.982A 65.208A 0.62cC
40 17.00fE 0.82cBC 50.42fF 0.57eE
2.3
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1.0 4.0 mmol - L™ 4.0
mmol - L™ 35.02%
1.0 mmol -L*
R/S /
4.0 mmol - L™ RIS 0.96
R/S
4.0mmol - L™ 31.99%
R/S 4.0mmol - L™
0.74 Ommol - L™
40 mmol - L™
RIS 40mmol - L™ 2.92
4.0mmol - L™
RIS 40mmol - L™ 6.30
R/S 4.0 mmol - L™ RIS
0.61
3
Table3 Effect of grafting on rhizosphere effect of microbial population in eggplant soli
under cinnamic acid and vanillin stress | x10°fu-g*
/ Bacterium Actinomyces Fungi
Treatment Phenolic mmol - I__'1
acids Concentration  ppizosphere  Non-rhizosphere  Rhizosphere  Non-rhizosphere  Rhizosphere  Non-rhizosphere
0 5200.30dD  2476.330B 2849.63¢E  1574.38aA 35.70aA 34.38bB
Grafted Cinnamic Control
eggplant acid 1.0 5630.040A 2 553.500A 305490dD  1504.87cC 24.10cC 29.75¢C
40 5416.28cC 2 010.40eE 3580.50bB 1 226.20dD 14.82dD 15.60dD
10 5481.40bB  2300.76cC 3240.00cC  1553.06bB 25.43cC 32.60cC
Vanillin = 40 5138.20eE  2110.50dD 4031.49%A  1587.208A 30.97bB 50.77aA
0 7100.258A  4896.72aA 1041.208A 788.79¢E 55.48bB 36.03aA
Own-rooted Cinnamic Control
eggplant  acid 10 7060.31bB  4890.79aA 954.26bB  973.73bB 34.40dD 18.90cC
40 461365dD 4 800.65aA 708.15dD  956.96¢C 78.12aA 12.40dD
1.0 6548.00cC 4 858.74aA 1034.208A 795.54dD 43.18¢cC 25.40bB
Vanillin 4.0 4704.64dD 4 436.200B 894.36cC  1064.71aA 34.61dD 8.24eD
24
4
RIS 4.0 mmol - L™ 0.89

RIS 4.0 mmol - L™ 0.91
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R/S
1.0 mmol - L™
R/S 2.32
R/S
R/S
4
Table4 Effect of grafting on rhizosphere effect of eggplant soli enzymes activities
under cinnmic acid and vanillin stress
/ Saccharase Phosphatase
Treatment Ph‘enolic mmol - I_.'1
adids Concentration Rhizosphere  Non-rhizosphere  Rhizosphere Non-rhizosphere Rhizosphere Non-rhizosphere
0 1.52bB 0.68aA 1.86dC 0.95abA 2.16cB 1.00aA
Grafted Cinnamic Control
eggplant acid 1.0 1.52bB 0.66bAB 2.13cB 0.958bA 2.28abcAB  1.028A
4.0 1.47dD 0.64cB 2.30aA 0.97aA 2.32a8bAB  1.018A
1.0 1.58aA 0.68aA 2.243bAB 0.90bcAB 2.20bcAB  0.968A
Vanillin 4.0 1.50cC 0.65bcB 2.18bcAB 0.87cB 2.41abA 1.02aA
0 1.30aA 0.97cC 1.24aA 0.87bC 1.04aA 0.55bAB
Own-rooted Cinnamic Control
eggplant acid 1.0 1.24aA 1.02cBC 1.25aA 0.88bBC 1.00aA 0.54bcB
40 0.98bB 1.10bcABC  0.82cC 0.90aAB 0.61bB 0.57aA
10 1.302A 1.308A 1.26aA 0.88bBC 0.982A 0.53cB
Vanillin 4.0 1.06bB 1.26abAB 1.14bB 0.91aA 0.64bB 0.55bAB
3
Wang eta. 2005

2008
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“ " Wangeta. 2005 2006
2008
0.5mmol - L* 1.0 mmol -L*
1.0 mmol -L* 4.0mmol -L?
/ R/S
2003
2005
1983
2008 2008
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