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Abstract: [ Objective | The effects of exogenous application of corn straw biochar on the soil enzyme activity
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and microbial community structure were studied to provide soil conditioner for ecological restoration of crude-oil-
contaminated soil in Longdong area of the Loess Plateau. [ Methods ] Three treatments, namely corn straw
biochar treatment (B), Calendula of ficinalis treatment (]J), and Calendula of ficinalis plus corn straw
biochar treatment (JB) were applied to the low-concentration (5%) and high-concentration (20 %) crude-oil-
polluted soil. The change of the soil total petroleum hydrocarbon ( TPH) removal rate, the soil enzyme
activity, and the soil microbial community structure was investigated by the conventional method. [ Results ]
@D The maximum soil TPH removal rates for the low-pollution-concentration group ( TPH =5%) were
observed in JB; treatment (61.95% +1.39%), whereas the JB,, treatment (56. 44 % +1. 89%) demonstrated
the maximum soil TPH removal rate, in the high-pollution-concentration (TPH=20%) group ( p<C0. 05).
@ Soil dehydrogenase and polyphenol oxidase activity significantly improved after the application of corn
straw biochar. 3 When the crude-oil concentration increased from 5% to 20% , the difference in soil microbial
community structure between JB,, and B,, treatments was relatively small. @ Nonmetric multidimensional
scaling analysis revealed that the difference in soil microbial community structure between the treatments of
Jss Bsy By IBss and JB,, and the treatments of CK;, CK,,, and J,;, was caused by the changes of soil
dehydrogenase activity, soil polyphenol oxidase activity, Chaol index, and Shannon-Wiener index of the soil
microbial community. [ Conclusion] Application of corn straw biochar to crude-oil-polluted soil with low and
high concentrations significantly improved the soil dehydrogenase and polyphenol oxidase activity, causing
changes in the soil microbial community structure. Consequently, the soil TPH removal rate improved.
Therefore, corn straw biochar can be used as a soil conditioner for ecological restoration of crude-oil-contaminated
soil in Longdong area of the Loess Plateau.
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HEHE 1 2 JBs A JBy, b 320 i H: At &b 2 20 1) %] 53
HHEREN UL TR R 73 20K e 3850 + A W i ik
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Af UL, A5 T 1 A P X REZH (CK  CKo AT T
AR A, 80 A /E NMDS1 Fil NMDS2 # i1 2
il T G 4% A 3 2 D) 3= 2 4R b #E NMIDST GE >l I
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5N TR] b B 2H A M A W 2 R B A OG B IR B
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BECTPH=2%) 52t Jy 1 5 A~ A 8948 9 18 52 3 5 it
AN T KRS AT A W BT A 45 R s USRS R
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Cao S B R FH /N 22 75 AT 28 9 3 o S it 106 2 36
J7 Ko Ts G g e S i g A L A 9 22 1 A Al N IR
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55 A 5% 45 H B A — B0, Ui W B gl R 4 2% 48 sl it
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AR - S A ) B R A R A T Ak 3 3 OR [)
I ¥ v B2 22 S n] 3K g A 3 B A W T A R AR ek
ARH L Sutton FEUYUBIESE 4 H 0TS A 5 O R T
FEAFEBIC ] JERER T R ] AT
SRS AR CKs Al CK,, 3R W3 v 45
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R W ERAR, 454 NMDS 4 45 4 (WL E 5) )
ULy A HE i U L Chaol 45 % £ Wy % {1k i A1 Shannon
FEEORUE T5 . Bs By o JBs A1 By A FRAH - HERLAE D)
FEVE 2509 0y S T H AL B AL ) BRI 7. R S
A= W) 5T e AT A 9 2 e R B A R 1 O el A
VIR T 45 0 i 4 O =CAH B B 8 95 e i A ) AR Bm 4k
JEAE TS b S A W R 1 52 e A AT BR

4w

(1) 5250 PR I T vl B8 Wy 360 BF 4 J31) B it )
KA FF A 0 03 i R BB A 4 2% 45 kb 38 20 -5 TPH
FBR A G RN 2 M Ak O T A T AR
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585 R R OK A FF A= ) 0 e B A B A AE AT L A s
B T KR A W S A B 20T d 3 R I S
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