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Effects of Grafting on Soil Microbe Amounts and Enzyme Activities
of Eggplants under Vanillin and Cinnamic Acid Stress
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(College of Horticulture, Shenyang Agricultural University, Shenyang 110161, China)

Abstract;: With own-root eggplants as control, effects of grafting on soil microbe quantities and en-
zyme activities of eggplants were studied under exogenous vanillin and cinnamic acid stress. The re-
sults showed that with the increasing concentration of vanillin and cinnamic acid, the amounts of bac-
teria in grafted eggplant rhizosphere increased at first, then decreased; the amounts of actinomycetes
were not obviously different; and fungi decreased at first, then increased. With the increasing concen-
tration of autotoxins, the soil enzyme activities also increased at first and the decreased except urease
that increased all along. The amounts of bacteria and actinomycetes of grafted eggplants were signifi-
cantly higher than those of the control, but the amounts of fungi were obverse. The activities of cata-
lase, polyhenol oxidase, urease, protease, saccharase of grafted eggplants were higher than those of
the control, but the activities of peroxidase and phosphatase were obverse.
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BMYWERNY ., T HBEY L EBERE L REN
MEERITE XEEYERTRMNEH
BELO) o A ) 2 PRV R R M T R A S R
SR DI HE TR % 3R 5 oy 38 4 B0 5% il , T 4R R + 4
BEYIF R R 2 R AL S
HYME, L EEBFE R MEYBHESH
HMEEZ G EHEEFEW, K FAYRTLS 0
Wy 2 A LA B R B R [F R A B BRSP4
VSRR — N RBERR ., BRARSA, B
BRI AR AR O, BEREE
BRI — RABORAEY, DI IR T B
REEEFEIORHTTEH, EHRILAVER
B FRE LRS- MBS R T
B, BN EEERE. K8 RA
ShmEERE ABRRA LR RBRLEY
MREM T L RMEY R RN L EEEENE
W, IR R R R R B B AR R TR
i 6% L A SR L R HE R

1 MBE7*®

1.1 RAWigit

RET 2008 FEW MBI K EHF R H
HBENHFT, BRANBERFRANEEES
(Solanum torvum ), ¥ H K 74 & % #h (Solanum
melongena L), P RZMBEBELE X HE,
Bt S R 2 S AR K B iR 4. 2008
1A ISHEMBEA, 25 12 AERFEHE, X4
BAMKZE4~5 FEWHRAFELRE., &
BAMREE, sk —-AWBEEHMBRNLB
RFABLRK20.5ecm AP, R IEHL
BHRARE: Ex=1:1:1, S8/%¥ 11 ke.
FER .AERPFBRKE D% 0,0.1,0.5,
1.4 mmol « k‘g"l (BREHENERERE) M
ABZLFRY. BLHEIKREL. EREAMEHN
#H3l, BE-TABRENZE.
1.2 #MEFHZ*

REMAEVRBREMYBEERTE.SRE
MERFE AR, RAGEEREWTF
HLEMEEBRR. BLAEM 3 BB LRABIL
W2 e, MAER 100 mL TEKW=MAEP.E
HHHRERE 0O min, S =AMAKERENR
BBt RRER. I TEEFOSEIER
WREMEY . EERENTE, BRHMEYER
SAMREAHE, WEERARENRBEBR 3.4.5

5 R EE AR E N ERRRE 1.2.3 4, KEH
FAWERFER AR 1.2 15, BREEE.H
B OREAEFHIRADTREFE SRNEELSK
BEAENEEAK 1 SEAEHTHE,. BRE
RBLEIHBEY . ERHUEDERELEY
SEIMGRER . WBIEEBA 25CRA
NEF . BREEUNEEEERKBER EBEKE
#EB10~100 /MLY% B R Bsf 3+ 4. MR BR £ 3K
FERAMTFENE . B 20 mL BONTERER
BOBAZRIAST TELE mL L REER
FREFETRER. BEITEHE e TEHFREH
YR B

THEBESENE R . SEAEE . S LY
. ZHMEHE. PR RS LB . EAHY
R F AT 8 3
1.3 HELE

BHE 4k 3 K F§ DPS (Data Processing Sys-
tem) FHELHRE, FHEWEELERAHE
®ZEH(SSR),

2 EREM

2.1 BEEE AEBRMNEERFIMNMEDER
:98 410

HEITUEY ARNENTAARE.F
ER AEMEANNEREH FHNAERED
EEBTARMT. BEATFARKENBRKME
WEENO. 1,8 EFEOFHE 3. 2%, KFREH
ERKE BEEO0.1 5RE 0 AR, HibXE
ELABHBEMRTRE OLAHRBERAEE,
MFERMF EATER AERNSLEHE
FRIGHMBALE, 0. 1,0.5 IWEMNLEHE X
BFIAKRE ER4RETEARMK XIRAEF
ERE ANERNBEZMEHT ARG THENEK.
Fefrf L FEBMAERENHAETEK ST
BEHBER,

BABEHBENTANER FEB AERE
ABEBREMFHBAEBRYEERT T ARMN
T. ¥TFREMFHE  FEE AERMOE MK
ESXBABROLEAREAEREEZRYTH
BB RN EF AR AERN M ERER,
HTFERHFHE,.FO0.5H0.1MEFAOME
REFIBEERKE. B, EFO 1L, FE4.FLIH
HOBYEZERK.
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Table 1 Effect of phenolic acids on soil microbe number of own-root and grafted eggplants (10° g~* DM)

i3] 3023 ¥ J§ / (mmol/kg) il MR HE
Treatment Phenolic acids Concentration Bacteria Actinomyces Fungi

W S. tor FHEM Vanillin 0 7835. 99bB 4449. 96aA 19. 25eD

0.1 8081. 96aA 4498. 93aA 18. 99eD

0.5 7573, 94¢CD 4216, 58aA 18, 42¢D

1 6866. 91cD 4317, 14aA 21, 33dC

4 7082. 55¢D 4366. 89aA 21. 52dC

P18 Cinnamic acid 0.1 7828. 49bBC 4465, 23aA 18. 42eD

0.5 7160. 42¢cD 4461, 24aA 17. 93eD

1 6878. 32¢cD 4295.49aA 21, 39dC

4 6878. 32¢D 4154, 13aA 21.62¢C

B Control FHH # Vanillin 0 6392. 88dE 3673.56bB 23. 39bB

0.1 6327, 17dE 3848.90bB 24. 20bB

0.5 6329. 37dE 3653. 28bB 24.99bB

1 5653. 43eF 3074, 15¢dC 24,57bB

4 5351. 87eF 3159. 70cC 25. 74aA

MM Cinnamic acid 0.1 5811. 68eF 3010. 46cdC 24.77bB

0.5 6280. 90dE 3712.99bB 23.61bB

1 5831, 28eF 2914, 60dC 23.77bB

4 5495. 97¢F 2929, 09¢dC 25. 05aA

¥ FFIMELE, FRX DPEFRFFIRARECOLMOBKFEERBY.

Note: The different capital and small letters in the same column show significant difference at 0. 01 and 0. 05 levels respectively.

HENEWTEAAER FEE AEREA
HEERMFHERERBRHEER TRENT.
MTERMTFNES MAFER AERKNLEE
HESEYNETARO.KPTARN 4, HREF 4
HEEBEBRAROZREE. S WHEE 10. 4%,
7.08%., WTFBREH TS ERENBHEEFER,
NERBAKENYMERCEKEHEINEG
#,0.1,0. 5 IREH/NMNFHEO.HERAEH,1,
ARERERTHREO), WHARKENTER A
ERESFEFEK.

2.2 BER HEBRNBEHFIRBEEOY
)

HAFEE AERVITEREMFREL
HWE T RICE RS SR ARG R RO
BEEYE T B RN FAE, ALY B g8
BEHKTARMT. BEFER.NEMREA
R K RN FRAREFHILELERE,
SEYEE . SBhELRE BIRRE.EON. R
FHBHRANEAGEERNEE M RES
W XESDEEIHRERMEM. BEE4S
MEEZELER NERKRENEHFEEER.

MR 2AL, BEMTIEALEBEERK
EHMBAEE 0.5 B 0 N 9. 76% L E R
BERNMMERAES 4, BHLEE 0 BK
4.88%. AMMFME 4L, N LIBRAROAES

Bk BERTFHERELBEEREXELIE
FO5,.BBFTOMM L 6%, B/MELAER
4, BRBHEOERAEE, AR TRKRME LR
FEEFO.LBAMO MM 2.88% ., B/ MEHIIER
4,5 EM 0 K 9.02%, BEMNFHMEEEM
ME/MEMBTERER 4,858 o BK 1. 4%,
ERMFRADMEEALEA 4, KAB 0 BRIE
2.89%, BEHTHATEE AERNELE
HEMEEYRBEERTHREEO KPP HFERME
EFEHRARMBAEREEEGYE K, R XMEHHR
EHEARE . BBEOHNY 15.57%, MAERKREY
ERELEZAERAEE. ABRHFHRMEIE
HHEFER AERKENYMNTHEMBRAR
0.I5AROMERAEEN . Hit ZLHEHE
ERTEARO. XASBEIAE WIS RM
¥, BEHTFTEABEEMRRELAEE
180008 0 3 hm 10. 28 %, B/MEH RIEER 4,3
B OREL 8. 3%, BERMFRRKEHALES 1,
HEHAROERAEE . B/MIMBALET 4.8 H
RO 12.02% ., BEMTEBBEEMNEKR
BT 0. 1,8 oM 6. 15%, B/MA
REF4LERBEOLERAEE. ARH TR
KEHBEF 0.1, AW 01 5. 62% . B/ME
IR 4,8 AR 0 B 20.15%.
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Table 2  Effect of vanillin and cinnamic acid on soil activities of enzymes of own-root and grafted eggplants
g wx JOim ke SOREN gy Hm o mew ENE
A Phenolic /(mmol/kg) L~ /(mg '_8—1 /(n;gh'_gl) /(mg _E_l ° Nr(ng . Kg-l N/mg . zg -1 mg *
Treatment ids Concentration <MPO« — +3h =) plh or S 24RTH TSy o heny 8
acy 1 y! 1
mé‘a;alga se) Peroxidase oxidase Phosphatase Urease Protesae Si:cl}:ara)ge
BES. tor FHERE Vanillin 0 0.41bB 156. 97¢B 8.49¢C 2.08bB 1.99¢C 0. 26bB 1.3bAB
0.1 0. 44aA 157.00bcB 8.84abAB 2. 08bBC 2.11bB 0. 26bB 1.38aA
0.5 0. 44aA 156. 98cB 8. 86aA 2.08cC 2.19bB 0. 28aA 1, 38aA
0.42bB 154, 18eD 8. 48¢C 2,08cC 2.13bB 0. 28aA 1. 30bAB
4 0. 39cB 153. 18eD 8. 46cC 2.06dD 2. 08bB 0. 24cC 1. 30bAB
B Cinnamic acid 0.1 0.45aA 156. 98cB 8. 8bB 2.09bB 2.03bB 0. 26bB 1.37aA
0.5 0. 45aA 156.97¢D  8.81bAB 2,09bB 2, 16bB 0. 28aA 1, 38aA
1 0.40bcB 153, 14eD 8.5cC 2.08¢C 2.22bB 0. 28aA 1. 30bAB
4 0. 39¢cB 153. 13eD 8. 48¢C 2.06dD 2.28aA 0. 24¢C 1. 30bBC
B Control FZ® Vanillin 0 0.36dC  157.01bcB 7. 98¢E 2.11aA 1.82dC 0.21dD  1.23¢CD
0.1 0. 36dC 157. 22aA 8.21dD 2.11aA 1. 82dC 0. 21dD 1. 30bAB
0.5 0. 37dC 157. 20aA 8. 20dD 2.11aA 1. 89cC 0.21dD 1.22¢D
1 0. 37dC 154, 96dC 7. 291F 2.05¢E 1.96¢C 0. 21dD 1.22¢D
4 0. 3eD 154, 95dC 7. 27fF 2.05eE 1.98cC 0. 18¢E 0.98dE
A E:ER Cinnamic acid 0.1 0.36dC  157.16aA  8.20dD 2.11aA 1.89¢C 0.21dD 1.3bBC
0.5 0. 36dC 157. 06bB 8.21dD 2.11aA 1.91cC 0. 21dD 1.3bB
1 0.37dC 154. 93dC 7. 28fF 2.05 eE 1.93cC 0. 18eE 1. 00dE
4 0. 34eD 154, 91dC 7. 26fF 2. 05eE 1.94¢C 0. 18¢E 0.98dE
3 i BRI b N LA XNREY RBR

FARKACERESBEZRHLEAHD
B UMFREASBY T EERNAERLRY
BRAVIAR B B BY RN R T L3RR E
VBB RAEENER. IR RREZERE
BRI B B A F 1 B A L SR K
#.
3.1 BENEER AERBPEATHFRELR
WEBRART

EEYRTHBREYRS L RMEYHE
MEHEXREN, KREH, YERERFE
B, BRBESHHEMEVFARAL BBER. A
FBMSIELRBEDARKBETRELRE.HFE
BELAEERFERNGERENF LYK LT
. DRV GE K A BB A At
BEMRX L, A BB # M AWM £ K
L EHEREM. RS L RES BB
XM NREBFRERNA L, BRKEBRR
Kyt L RBEMEMHER. B
WH,BEERA RSB L pH S &, AT A
BEXERBERAREENERK. Murray™ g
AN - BBRYBRANEHAEY LK SER
e AE R E A, 3F BRI A Y X A R A R0
W, RESCIRBRA. BRRAUEY LS FH

B RMEH P N HAERANEER
W A , T R B 2 e X R A R AL A
RWEME —ENREER. XERERMEY
X+ R ED R RE TR R S M B,
BEmTMARGFRASBYHEERABR
EREMAR LFEERC, XLRLY R
MAEVHMERE, THEASIEEEHR
BUBEEERNT, SEML, HEEARFR
FARFHBREARABEBEY SR, XATRRE
EAHTREMTFHRBEZHREZ—. FRR
GREY REEE AEMAE . BEHAEA
BAENHUBYBERT AR T HEEET
HAMBBNEERTEARMT. XABRZER
BREHER-B MEBATER . AER
B 38 A IR B AR AR M R R e
RN BEANT BB R MK E B HRE &
WEABERANE  ARRERKEHEM. B
WAFRAEBE — H K, WL KGR
NEE—HHEKR, BATE RRENFER,
PERME THEMARERER, TRHET
HEREK. X5EMEEHKEEERFRIFA
BRI B BB LB PR A, B Y 1 i A 45 02
M-8, EMEA T EREAER L REER
B+ AL, B R AR SR
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BRSBTS £ S M T LU MR R 4 b
Mg QL WMEMS + 8 pH XA #
T MR R AN TR+ K pH, i
HEZEm L RBNEE, AEALRERRSE
VIR AT R, H 2 pH HI4CY . JEALERH
S EAYBRA N B LRI HYEEOLE
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