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Microbiological characteristics of phytoremediation plant root-soil interface for petroleum
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Abstract: With the petroleum-contaminated soil under Ricinus communis L. phytoremediation in
Shenfu irrigation area of Shenyang as test material, this paper studied the quantitative variations of
bacteria and fungi, physiological and biochemical characteristics of dominant microbial species, and
nutritional types of bacteria in root zone, rhizosphere, root plane and root inside. The results
showed that the quantity of bacteria decreased in the order of rhizosphere > root plane > root inside,
while that of fungi was in the sequence of root inside > root plane > rhizosphere. The dominant spe-
cies of bacteria and fungi were most abundant in root plane and root inside, respectively, and the
dominant bacterial species in root plane and root inside had a stronger capability in degrading mac-
ro-molecular substances. The nutritional demand of bacteria in root plane was of amino acid type.
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Tab.1 Basic chemical properties of the test soil

B pH N P, 05 K,0 AP
Soil (g kg™ )(o-ke ") ke ! Organic
depth 87 %8 Cerke™) matter
(em) (g-kg™')
0~20 5.73 1.37 0.92 18.76 24.9

2.1.2 BEMY LI X A0 B RR( Ricinus com-
FEYIAR IR IR0 E 4 X R B RAE .

2013 SEFRIERCH] BRI A A 1 ) LA B
FiH( B ): %AW 1 g,CaCl, 0.1 g,K,HPO, 1 g,NaCl
0.1 g,KNO, 0.5 g,FeCl, 0.01 g, MgSO, * H,0 0.2
g, ZEMK 1 L,pH 7. 052 )R FEIREEFR I A ) SEhih b5
Fkk+ THEIR 4 ¢ - LT3 AERKRIEFRAE(G) &
RbEEFRIE AR ERR 50 pg Bl E 100 pg 32
2 100 pg.JE 7R 100 we JLEE 500 we. ZEEF H
0.1 pg 4i4E%E B, 200 pg 44 B, 200 pg A4 ZE
B,2 ug ZEMWAK 1 L;4) @ IRAE K FZREF A
(AG): ARG FRIHE +2) 3 )P AR LK EK;
SOEERRE IR Y ) SRR SR L + 1 g - L' B
B 36 )RR FRI S ) R FRIL( 750 ml) + £
B 250 ml )7 EEREE - LR R E(YS): L7
WOTIRIE +1 g - LT BERE

2.2 WREIE

2.2, 1 MR- S Y I e ik MR-t A i
A 3R ] SR TR P AR I e i

2.2.2 FEARCRAE  HHIECRENTEEMBRN L,
B, AW 11, R REATEELR R, A
SEPUAR PR SRR AR PR e 20 B B AR R Y
B BRR AT Ay S0 = A TR AR AL BE A
W 5rHT.

2.2.3 IRPRUZEMIR 0B BRERREAS, HI/NT

Il ARAN RR43 e, A B LA B JC K IR i, B
BIabr L2 13 AR5  BR AR ES P REER
8l bR MR SR Z A AER PR 1, EER T E AR E
SR A AN S T i R A

FR10 g il LR R, B T 100 ml TCRKH =
A, 5 15 min, Y6 T B9 L AR PR+ A9 TH B
TS FEUR R R, PR I8 40 T, FRE. AR
FFEAR YR A I ) E i 25 AR PR 1

iz IR Y o B b AR BT AR I, EAT R B
W IR A R S AT RO R
TS E RN, LU R e AR S sl R
2.2. 4 REAEYR S E B LRt R BR R
YRR IE AN T AR R B 2 o — A R
TCHE /K H( I ELAE T2 AR Y R R S AR R 2 IR
B CH /K ES ), Z % 15 min. 3RA5AR m H B
Jei o LA 10 A58 B VA H B il — 2R 50 B T A2 V. A
PRI T 43 B . AR Tl A 0 B8 i ) 4 o e AR 1Y
T EFRR.
2.2.5 RN FREFIAEAR 0.5 ¢, &7
FKFT i I C e TR K, BT 1 g
- L™ HgCl & 2 3 min, SR R0 2T K. 7
FHTCHEZK e 3 ~ 5 WK, B e 5% B8 24590, 4 KA R 1Y
& T IR P I  F G KA RIS, 5 Al
BRI B ARAT AR N 20 A
2.2.6 XA DB TERAFET T o Bl e
AR ISR 3 BRAEY , FEAH I HEERAZTF , AT )
I BGEER FAYRAE <1 em B9 HIEE MR X 1
e, 008 3 MR AR X AR A 1 MR VE N
ZFEIT R AR X B RE. FR 10 g AR IX 138, B T &
100 ml ER/KHY 250 ml = H, Z¥ 15 min, i
30 min 5 B E I RO E AR X A .
2.2.7 WHEE R ITE B0 BRI
PR, BT 2RISR R 1,28 CF RS
d KA R IR AE T 5 ml Lk 7 R ss 5%
LA 28 CHEEE IR S d. ARYE ST SR L A TR
JE , T B b 37 3 HL A T ) A KRR BE . AR R — R %
SR AR 3 e v A T S R
2.3 Kt

TR /N DX AE A, T BH T 2R B DX ORI TR R 41
PR PERE DX 1 AR 4 S 5 F 0 3o 1 4
PWHERKZ(160 d), X BN 28 m*(7 m x4 m).
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Fig.1 Number of microorganisms in the root-soil interface of
castor-oil plant.

A: #2PR Rhizosphere; B: #RT Rhizoplane; C: #R P Inside root. 1 )4
# Bacteria; 2 )ELI# Fungi.
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Tab.2 Morphological and biochemical characteristics of dominated bacteria in the root-soil interface
7y X R WK T FHIE AAGRHIE
Sub-area Amount 4’5 Morphological characteristic Biochemical characteristic
Number e o ARG IR IR DIRSER VERKR s
Colors Shape Gram Lipid Urea Gluten Starch Indole
stain degrading hydrolyze puncture hydrolyze degrading
Litdun 1 BGI [E3E) FFR G- + + + + + + -
Rhizosphere Orange Bacilus
MR 5 BGF1 s ) FFR G- o+ + + + o+ -
Rhizoplane Orange Bacilus
BGE2 SEEN G /G* - - + + + 4+ -
White
BGF3 eyl BRIE G* + + o+ - - -
Buff Sphericity
BGF4 FLE® G~ - - - + o+ -
Ivory
BGF5 0 BRIE G* + o+ - + - -
White Sphericity
RN 2 BGII ey 2812 G* + + o+ - - -
Inside root Buff Sphericity
BGI2 Skul FrR G- a— + o+ + - -
White Bacilus
HRIX - 48 6 SFO3BOI  £L(% 2812 G- + o+t - + + o+ -
Root area Red Sphericity
soil SFO3B02  [1ff I G~ ++ + + + -
White Sphericity
SFO3B03 & {n RIS G- + o+ + + + o+ -
Orange Bacilus
SFO3B04 4 FFAR G* T - FR + o+ -
White Bacilus
SFO3B0S  REL BRIE G* + + o+ - - -
Buff Sphericity
SFO3BF EEEN FFAR G* + 4+ - - o+ ~
White Bacilus

— JoiE M No activity; + A 16 PE Active; + + JGPESHE Strongly active; + + + IGPEHE Very strongly active.
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Tab.3 Identification of dominated fungi in the root-soil interface and their character
7r X ok EkmS 6O VRN i/ JE
Sub-area Amount Number  Colors Shape Species/ genera
HRER 2 FG1 IEM4k (0, ST 8 (4 AR W%
Rhizosphere Front green and back yellow Powder Penicillium
FG2 AT SRR RITESY e AN s Y TTEAR G £ REUN PR TTB
Front white, pink inside and back red Floss Fusarium
AR 3 FGF1 &G, MG A0 IR
Rhizoplane Buff and ivory brim F. moniliforme
FGF2  (fa BHR eI
White Floss Fusarium
FGF3  IEMELR O, W H MR G RN
Front cyan and back black Floss
R 7 FGII & S e
Inside Buff Scopulariopsis brevicaulis
root FGI2 NS TRl ER WM/NETR
Front green and back black Hair Mucor pusills
FCI3  EmEE, PEERLLE, FmLe S RELIN W
Front white, pink inside and back red Floss Fusarium
FGI4 B [R5 i L &0
Black Round tuber Cladosporium herbarum
FGIs  iif VALIEIN ith 2
Blue Grain Aspergillus
FGI6 HE S REVI CIEIN AT, 5 E
White Floss and radiation With spore, indefinite
FGI7  JKBE T
Grey Penicillium
HRIX 13 6 SFO3FO1 MR LR HE
Root area soil Black and yellow brim
SFO3F02  #{ 4 2N
Yellow Floss
SFO3F03  IEMi R, 54k
Front brown and back green
SFO3F04  IEM4R (A, TF LT {5
Front green and back red
SFO3F05 4 EIN
White Floss
SFO3F06 14 BELIS /NFEARIL
White Hair Cunninghamella

BRI, B2 [RY R, IR S PR & & 50% .
R T () DE A P b 2 25 22 5 R T A= )l o i 21 il
P3N e 7/ DA WY 104 N5 5 A A | iV DR
KO3 T3 8N o35 /N3 -1 L BE W A= )
ML) L s A i R A g R 14 A8 Ak SRk
. RS KA I 7 A 0 R D R el A8 1 # Bk 1 pHL, H:
H ) PR VL LG s R el 35 3 B IR 21 (8 78 R 4L (5,
FHET A2 ] 2 A% DK /IS i ) Wi B ek T it I ) A % i
77 KR P OC S 20 TR B AT 505 1) R A v R ) B T 5 AR
DL A R il B (0 RE T, O AT LU i e
BLR 9 e nyEdy IR &= WIS ) TEAR T,
HA 60% HIOLHA B HA FE MR 1 RE 71, HXT =
ARG 5T 5 fifk 1 B8 7 45 AN AR [, s e
J2 2R B AR PR 34 TR A i 22 385 JR e
3.2.2 A EHEMIESE BRI ATLUE L HE
IR - 5 T O B H B B i T BB ( Fusari-
um )AL B2( Penicillium ), HoHPAR P B A0 35 B B Fb
3.3 LI E SRR

R DX 40 P ) B 6 2 A (W] 1 7 5%, Al k]

LLRE 40 T (475 IR R BRI 3 i 7 FRERTUC 3R 4 ). fLF
W AEA R E FRRIYESREE PG IR 5 d IR LS SS
R 5. BRI X L, L3R DL LR
W KRB T T B E TR A A A R A RN
R AR SR AR, DU S Al R L AC 2R ) |
AGO ZEERRAA R ) YO BEREF ) KA 22K

T4 BERESKRARNWHMELRSE

Tab.4 Bacteria identified with different nutritive demands
B R i FRFAY Culture type
Microflora B A G AG Y S YS
BB SRR

Pure culture demand
FER R

Amino Acid demand
Auxin demand

RAE AR R TR
Amino acid + auxin demand
P B T SR

Yeast demand

R R

Soil steep demand

PR AN A R SR

Yeast + soil steep demand

+ KB Grow well; - £ KA E Grow not well.

- - - - - 4
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Tab.5 Nutritive type of domination bacteria in root-soil interface

B g AR

4 W =] e . e

HRBR Rhizosphere 1 BG1 IR Amino acid 0 3 0 2 1 2 1

HR I Rhizoplane 5 BGF1 IR Amino acid 0 3 0 2 1 2 1
BGF2 KRR Amino acid 3 4 2 2 2 0 1
BGF3 TEREE Yeast 1 1 2 1 4 0 1
BGF4 KRR Amino acid 2 4 1 4 1 1 3
BGF5 12 Soil steep 0 0 0 1 0 2 1

R P Inside root 2 BGI1 ELEF Yeast 1 1 2 1 4 0 1
BGI2 FHMAE KK Amino acid + auxin 3 4 4 4 2 1 2

X + 55 6 SFO3B01 AR FE Auxin 1 1 4 0 3 1 1

Root area soil SFO3B02 2 Soil steep 0 1 1 2 0 2 1
SFO3B03 R Amino acid 0 3 0 2 1 2 1
SF03B04 IR Soil steep 2 1 0 1 0 2 2
SFO3B05 TEREE Yeast 1 1 2 1 4 0 1
SFO3BF FARFRANERKE Amino acid + auxin - 2 2 3 4 1 0 2

s OFRR IR E MR B SR8 0 ~4 24,0 ~2 HHERKAR,3 ~4 924 K B I The thickness was classified into 0 ~4 degree. 0 ~2 meant grown not

well, while 3 ~4 meant grown well.

B RIS B AR oKW 2. LS 15 3R &
SRATLUE A AR PR, Al A K R B2 AR
TR IR AR T I AN AR S A 2 T 7 Y
PP TR LA (8 40 R AR R A .

DU TR Y8 R R I S e AR PR B a5 rp A
Y145 B E AR E A A — O AR AR PR, B
W& fifp 15 Y I BE DT B S T o 2 ) BB TR )
I UL AR,

4 &

1B AR AR - S E AT R AR B > AR T
> AR B AR AR > AR > ARPR. AT A S
FLTR R AL T AR -5 AR P X A W i 2 1)

2 OARBRIX A2 R TP e de 22, AR P9 XS
HEMERZ.

3 )FEAEIAR- L 5 b AR PR S AR A DX I 3
240 B EL A i Y R AR 2 T S RE .

4 )RR 20 B AR IR BEOR B IR T R R TR T R T
T, P — XS A 2 SRR A k. IRAR
T3 I) (E HR R T A A 0 B R T B X
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