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FE: VARINGA AR5 AR A, AR AR AW i R R EAR R F B —(2- T 4k T 24 B5 (diethyl hexyl phthal-
ate, DEHP) 7 4 L35 0F, 2T 35 N4 ¥ A 245 M09 Hrh. 45 R A WIDEHP S 3 138 36 N\ A& MR % 7T vA X £DEHP
st F , Fe N 1% A0 2% 2 ) T R 5t NG U IEAL M ) R T 0.5% A MR . A MR R T vA
R HEINT F SODFE HAnrt fkFa. "t AbFRENT £ 4%, 1Kt A PODFAPX % 4, 2 CAT 4y #h11A
0.5%4& MR KR BH . HNENTFEA T 5 F RISIF/F R ZE 70, 120.5%F01% £ MR 5T VA B2 K
£DEHP/7 455 q,. NPQAnDpg 89 %7m. K & A BRE AT LER K, A MR R ADEHPAS R M F v o & F
BRI 4E, BB raNPQA L BALER R 45, RS 7| AL 0 RIR 69 AE T Aent SRR ORAF HA R . A A A
W R BEDEHPF 4 L3808, 1% 4 MR R G HORM T 0.5%F2%E MR 5. FIET 4B, KA A9 R

SR 5L T A H 3 AR 4 6 e

FRIR: A MR RG AR T BA —(2- LA TS BN WAMEE, rt R E Rk

A= W) )i 7% (biochar) 2 F8 1 A W i A KL 3 15
T DR SR R T ) S 1) 5 B = & (M A BT . H 20
TH 40 2R HA AR ) Joit 7k A 0 1S 3dh I Hh At e B DAk, AR
MIFORFEIES TA2 . MBI, LI, K
AR A RN S AT 2 T B AN, SR
RNV AT 47 82 FE A 9 1) B S i A (a6 W 4
2018). AWk gefs s IR AL 14 IR (Hagner
£:2016). B9 e R (S0 E 28462015), PR
HH i = SR HE IO e e 552016) . G IN/ED = &
(Liu%$2013)55 . PR AW T 30 - 438 it A= 49 Joi ok
i 7 A IR TH I AR R RO, 3 AT BEAF R BT RV AR
W (MukherjeefllLal 2014; Viger$2015). “E¥Ji
RN TG, — 72 o H B MR L B
AEWRBESE, T — 07 T AR 2 S A ) 1 A B AR AL
FEVE . HH FTA Y 5 AR ) A B A AL R D TR
IR D, BAIAHE AR E4 18562017).

PR R —(2- £ 3k O 55) s (diethy] hexyl
phthalate, DEHP) &4 7K — H i[5 5 (phthalate esters,
PAEs)H 1 —#f, 732 F T4 B AN B k) o (1 9%
o FIK Z BAPAEs— ¥, DEHPE 4R JIE R 58 o} 55 5
FH A2 v 22 Bl 35 7K 55 10 S8 R 3 g b, Xk
FH - 43836 15 e (X1 R 262012) . DEHPYS 44/ PAEs
T L E R 2k T AR e s ] B A S G

(Wang%$2003). & E 4 H + 1 DEHPY5 4415 ik 17
FE(FEILREE2013), &A1 2 )4 FE XU A,
Fauit, IES~1125 8% B LB DEHP N & 2
KRN 7K (R A, FE N 2 e 1 = 2 i BRIk | L0 i
it 55 SE 149 %% (Zhang252018) . it F P DEHP
T RAEAE, — D7 T 2R 3R 2N DEHP I & 2T
WL (Z=0% D1 552018), 55— 7 THI 2 S ma A ) 1) A 2
REPE(IKRAIE2014) . H BT A2 T WE (0
JEL TREFIL AR LT R (LA etk
ARG AR AT REYIE B R A
Vs 5 )% )7k 2Bk - EDEHPYS Y (# 452018)
W S A 40 I e AP L P W, R R A 4 o R 2
VAR F AR A BT (1 B (4 15 452018)

3 I B ] Wt A b 2B 7 o ) 32 B SRR
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2012), HeZ:(2016)F 7N AW iR % H3EDEHP
A BRI R I R T A LR & =AY
IR, AR TCIRAENCA HUB 3568 2 3 A Lk L 138,
HEW I R it FH A 2= BEAR /N A =%(Brassica chinensis)
i DEHP & & F A5 (2016) AR 7t A1 A L it
F AR AT UL 25 BAIRAE A (Arachis hypogaea)td
PR # 2% B X DEHP[) & 4 . {HfEDEHPI5 YL AL
LT, TN AR 50 5 ) R ) A SR Y S T () BF 7
EEWARIE . yuth, A5 3 ZEA FUAEDEHPYS 3t
YIAEAERIHTIR T, ARV R T 3 N4 v 40 i A e
PE PUAAERTEYE S ot E DR PRS2, DA
AR BN WA E ) A R P S2 0 . DEHPYS
BUIR B R AW OR )6 BB FH R AR AR o

1 R57EE

1.1 RKIEHR

PR T TN (Cucumis sativus L.) G Fh oA AR
5, BB AN E R, T E R T S T
P4 4E8. DEHPIYH iR+ T A RHS I
AR AT, 4 KT 99%.

Pk 1 58 K B I R SR B RS i, - 8 pH
8.1, KBS (LK B 1:2.5)i 5 ;. S hii i
A ES2.41 mgkg, RAY HUEM E; FHLHR9.84
grkg”, R MAVEIN 2 ; A 28.63 mgkg, K
BRI L 33l 5 k4 139.38 mg kg, SR
e PR e 2 B N ' BE Y o 5 DA B 000 5 35 2 2% i
T H(2008) (LIRS Tk

/N (Triticum aestivum L)FEFFR H 7] /R
R aEe B RE AT =08 H AR KT, R LR 4,
11 mmi, 3505 S5 22 N 50 mLfr) P & Im h, 2
WEESE, 55 EaE T E T S T-500°C N AT IR
P, THEEZ20°C min”', P Firsi4 h, $
Yo, £y EARAH JE BUH 2 H; ZEY))5i sk pH. 10.63,
79249, 5 7 B R 716 S0 /358 1| ARG 5K /)b ve- N s
FOptima 2100pv HLJEHE & 45 B 1 RS OGRS 1
PEfX 2 HBR A A, HA wmouECay Ko Mg,
NaZr &4 HIA1 182.81, 2002.34, 43438, 77.85ugg’,
HEITLEPb, Zn. Cr5 & HIMN0.13, 5.46. 0.58
ngg's Koy E 25231 grkg”, KA BRI 4
210.89 g-kg, R4 Kty H.2008).

1.2 I 5E

T Y ) 45 W E 41 DEHPS 4L /K-F(0.
10, 20140 mg-kg"); K — & EDEHPYE T P4 i %
FUH, FCRCE AR EE 10 g L7 P Bl 7V, DEHP
PRI TS A 4 v 895 G KT R i 2t K e
RN ERA) R K T 5, 7RSI H .

A B AN AL, 4 AN A
Ytk I H00.5% (R L L0 PR I % A4
YR A 2% o« BN AE Bk Ab B 35
A DEHPYS 41144 /KF . FRELS0 gl &4 DEHP
3T B E?2 d, FERERARIE R G
RN R YR, )M iR E T AL
ARG FRFEH28°C IR 7%, R 1 Ja ¥ Fp T Ak 2R
G g RS P R o MR IR R AR
wINYHE T H RS54 B R, BHRR
METF15°C, BIRAE T30°C, £ R UMLK,
PR dBe— K, BANHERESNEE, 55553
J& J& 1EAT 25 TR AR I I E o
1.3 MEmHE

RIS e R A A B S 3R 0K, BOH i
0.2 g, BIRE N VE, 10 mL 2 &K, 78
R FTHCES3 b e WK S R R
(R); BN 7K 5  HH AE 100°CHl 7K i 220
min, 74 7KYAE1 2 2R 5 0 E R S 23R (R,); 4H
Jf s Fa 1 2 50(%)=(1-R,/R,)*x100 (¥ #2016).

PUAALBEN 2 . B A N T4 i Hepes 2%
TTRATES; 4°CAHE T, 12 000xg 50220 min, L-iE
T T PUE A BERE PRI i s 88 A B AL i (super-
oxide dismutase, SOD)i 4 2 ¥ GiannopolitisFlIRies
(1997 7 LM E 5 i AL Pl (peroxidase, POD)
%P5 i Herzog Al Fahimi (1973)11) 776 5% ; 14
A ¥ (catalase, CAT) 142 i Aebi (1984)11) 774
5E; PR IR i AL Y (ascorbate peroxidase, APX)
% M 2 Nakano Al Asada (198 1) /7353 7€ .

gk g & il e BUHTEE 70.2 g, BYRRIR S
J&, IIAN10 mLE &4 BUR (L BE: N EH: /K =4.5:4.5:1,
IRFALL), T HEHE IR 4224 h, SRJE A6t
HEAT Bt (£ 2% 482006)

M2 2R RSN E : R Hyaxin-1611GH
2k 7 9O E FAR I | B 2R R O S HG IE
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& MN20 minja, WE M WG R IG(F) R %
T E(F,) PSR RO AR (F/F,) . PSTT
KPR B T (D) T K R B (q,)
FAE AL 20 K 2 BU(NPQ) . etk smJE H280
pumol-m™-s™, YAk G5 A2 500 umol-m™s™, fik
S A]1.0 s
1.4 ¥IEAIE

BT AP Ny 5e AL T, BT A B 3K A
DPS7.55 FzMicrosoft Excel 2010543347 T £ 43
B AHIC T IKEIREREE 738 AR, K HDucan
PR AN 223347 2 H L (P<0.05).

2 SLIEER

2.1 £HFRRFTDEHPS 418 5 4 240 A
FEEXT R E RIS

AT A 4 5 R AN 0.5% A= 0 5 % If %% DEHP
A ERAH G A M IR AS € REE R AR, 52,
it N 1% 12 % 4= 4 J5a 7 5 Kb B 2H G 44 i AR E &R
R EREE D 7 RKIN, ASHE A 57K B
# DEHP U BE (1) 34 R 40 Mo B S 8 REFFAR, =&
55 E 4R 55(0=0.962 3, P<0.05), i} DEHP %}
T4 40 PR i 1 PiA% . DEHPYS 4%+ 458
AW 5 % AT LAk DEHP S 5 TN 24 o JE 36 B 1
a5, P m A MRS e R AL DA% AN2%Ik BE A5UR
U .
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Fig.1 Effect of biochar on cell membrane stability index of

cucumber seedlings in DEHP contaminated soil

ARG TR IR &AL B A ] 22 7 83 (P<0.05), Rl

2.2 £YIRARNDEHP SR TIEF RN EHME
LEs R GRS

1 EI2-A R A, 5 JRAE R 52 DEHPYS 44 ) 1 3
WA KT, I SODE P4 78 A= 4 5 7k VA< P 1 % ) #
&, DEHP 410, 204140 mg-kg ', SODIE 4 7E
FE IR R IR P 2% i) Bt 1 o 3 AT AN Tl N AE ) JB R B
SODJE i DEHP & & 122 6 K I, SODVE M5
DEHP# & 2 1EAHR, (HAH R R &A% (=0.9019,
P>0.05), 7> HTDEHPE10. 204140 mg-kg ' Ba
YRR & SRR R I =3 8 03 A G (P<
0.05), FH% 2% 71290.973 0. 0.961 74110.9579,
Ut FIDEHPY5 %% L 388 N AW ik 52 = 1 2 R 4))
i SODIE 1 .

ATt N AW 5 9% I PODE P FEDEHP & & 1
WMRETHES, B2EEAMKRGE=0.9659, P<
0.05), {H55 4L FEPODYE 4 & 3 & T A= W) i iR
H0.5%- 1%H12%. Ui DEHPYG e A% 3 N 4)
HPODE 1, AE4) 5t ok B it A\ AR 23 PR AR PODYE 14,
(3 FVE A PODE 1t 445 HK(&12-B).

ATt N AW 53 R I - DEHP AL BEC ATV P G
WEES . VIR E0.5%M CATE 1 . 2%
BT AR RN N0, 1%H12% K F N 4 BEZH
G HICATIE M . 1B A W) 5T IR A B 0.5 % I 3 25 42
51 1 CATIE 1 (E2-C).

i1 &2-DA] &1, DEHP& & N0, APXE 4 fif
AWK B B G I PR AR, 2R E O C (=
0.952 6, P<0.05); DEHP# 10 mg-kg v}, APX3F
P A P O ) S A B BRI B, (HAH G
AN T2 (7=0.892 2, P>0.05); DEHP& £20£140
mg kg 'iF, AW R 0.5 %I APX g M B
o i AR IR AT DA PR IR APXIE 14, 0.5%4b 3
i APXYE P = T 1% F12%

2.3 £YIRARNDEHPSRETIRP RN EALE
BRI

AN A 5K I - DEHPAL B 28 FRafy
BLEZEZR. (HEDEHPS B 0N, AR %
WL Rt SR Ray BN, —# BB EMHK
(r=0.965 8, P<0.05); DEHP & & #£10. 20H140
mg kg I, M4 Fa s w8t bl AR 1 5 e = I K
B, AEAE A3 . Ui DEHP 2 52 i 4R %




76 T A P22 IR

200r & DEHP 0 mg-kg

180F  aDEHP 10 mg kg
1601 & DEHP 20 mg kg
140 o DEHP 40 mg-kg"

SODJEME/U-g! (FW) >

AW R IRIR 1%

DEHP 0 mg-kg!

DEHP 10 mg-kg!
8 DEHP 20 mg-kg™!
DEHP 40 mg kg

CATIHEME/U-g! (FW) e

5

o\

AW R RIR L 1%

[os)

350 s DEHP 0 mg-kg'
—~ a DEHP 10 mg-kg!
S 300} s
=9 8 DEHP 20 mg-kg
T 250 @ DEHP 40 mg-kg
é 200+
# 150t
i
a 100}
o
& sop

0
M B E /%

D 16 @ DEHP 0 mg-kg'
§ 144 2 2 DEHP 10 mg-kg™!
£ 12/ 8 DEHP 20 mg-kg'!
T @ DEHP 40 mg-kg™!
o
Eal
HI
»

Ay
<

AW R RI 1%

B2 AW 6 DEHPYS % 398 b 38 N4 i U S8 AL D 52 )

Fig.2 Effect of biochar on antioxidase of cucumber seedlings in DEHP contaminated soil

at EIAAL, EVIFUR ANt Sk Ra s &
(El3-A),

1 &3-Bu] %1, DEHP & &#&7£0. 104120 mg-kg”
W, AR R E 1% 4 Rb S B EZFH ST
0. 0.5%F12%; TM0.5%M2% [ Y 53 m T At
InAY o A3 . 6 BR AR R il N R R
TR i ERbE R, HUVAEYIUR & 21%%%
e e/

AN A4 5 9% i DEHP& 576 10 mg-kg'i,
KA RS ERmE, X5 Rar) AL
DEHP# f7E10. 20140 mg kg I, 4= 4 51 e ik
FERIE NSNS bR EENIN, —& BIEMHKP<
0.05), FH3< 2 %043 7190.984 1. 0.974 6£110.989 3.,
Ut BIDEHPY5 Ye 4 3 it N A= 4 53 o ] LA S 2 48 i
BN RIS b RS 2 (BI3-0).

2.4 E£HFRIRFTDEHPS A8 P R4 &I 4%
R MRS

Fo /& PSIT R H O itk T 56 42 FF RO (1) %8 e
. HE4-ATTHEL, VTR N E N0, 0.5%A
1%} % DEHPACHEF 22 A 35 o it FH 2% 2E 9 )

)5, DEHP & E10. 205140 mg-kg ' I, F, 5825
FHABALEE . M0.5% 449 T AL Fote (K. Bt
BHDEHPY5 4% -+ 338t N\ A= 4 J5U 72 1% & 5(0.5%) 1]
PABEARF,, T /51 & 5 (2%) ] AT 1 F o

F & PSILR B A0 Ab T 56 4 S P I (1) 58 7=
B. NS DEHPH, 1%EY 5 %A F, i m
DEHP& #10. 20 140 mg-kg' i, 0.5%4= 45 5
Ak B 55 AN Tt A ) R I AL B AH LU F L 2 AN R 3,
M 1% 2% F, 2 FEARYERF 5 AH A T = (K14-B) .

FJF, &PSIER e b a7 e &, RPSIR
EH O P B RE R AR . E4-C RIS, S A
HACHAEDEHPACHL 8] F /F, A5 A 50, (02 SR
B, UL R ADEHPTF,/F, #3024 540

g e AR K AL, EPSITR 28 4 2RI
Jehe T BT I R . B E4-DAT K,
it N A= 57 % B g, B DEHIP-25 55 f 438 K 1 2047
K, B (=0.965 5, P<0.05); Uit i DEHP5 4
Al AR g,, H FEAR ) & i DEHP (1) & 3 K 3
Ko HMIF IR N EAE0.5%F1 %I 1] LLTH Hig,,
2% A0 2 FAK T g,




2 UTRR A AR A A — F IR —(2- £ 3 L) 38 v o T &)y i A BRSPS 77

>

1.2 aDEHP 0 mg-kg!

Lol aDEHP 10 mg-kg™!
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Fig.3 Effect of biochar on photosynthetic pigment content of cucumber seedlings in DEPH contaminated soil

NPQAE ARG P K R A, EPSITR 2 (LRI
WD EREANRE T TG & F A& T LLAARE TR SCRE AL
RSy B E4-ERT SN, ANHNCEY) R B, DEHP
& B N40 mg-kg  INPQ L Z L T 108120 mg kg
DEHPALFE, 5 B DEHP A NPQA fIRAR & 15850
AW TR it N B 1%, DEHPS & 540 mg-kg' i
NPQ#;DEHP & &£ 108120 mg-kg ' 4 T &
P, BV TR N E2% % AL EENPQ X B 1K
TANHI . 0.5%F11%.

Dy S WAE IO 25 A T PSTT B v 8 43 5K
PRTIRT P 52 Bom S O REA IR A3 o ANt N AE P o o
i} @y, B DEHP & 55 (¥ 38 1 i P44, 1 WIDEHP ]
PLAN ] Doy 8 N0.5%H11%AE 4 57 5% 5 % DEHP
AbBE Dy, i 3 T ANHEN AP R, TN 2% 2E
VIR (1% DEHPAL BE @y, 2 25 AT ANt LW 5
R, X ENPQI A — 8. i B =ik BE I AR P
B (2% ) BRAR 1 3 T ek JH IR A e 3 7 B P
HURE 77, PSIL N H 0o SRR 1) T 33 20026 PR,
T M GG LR 2R S BB IR S T3 4 ik B 1)

VR (1% 0.5%)F] AR s iy G EURE 1 5
SEBR LT AR 15 38R (14-F) .
2.5 YRR FIDEHPS H 404 B FRA0 7R
BXREE SR

B L A] 5N, S5 AP R R BR RATE0.70L) |
(AR BRARARA 3, N RHE bR, M-Sk Rafl
Mg Eb; 5 AEW TR SR R EE0.66 DL F ¥ A= 2
fetrfr 64, 0 I WNPQ. POD. APX. SOD.
CATFISAR & RE 5 M TR KB R EAE0.64L)
R AR A SN, %%U?ﬂqp\ Fos @py~ FUF,
FF, o Uk B A 0 0t 8 I &) 1 1 5 i 2 Aok
HEEMNE R BTG, LGNSR R
GUICINPQI 1, 15 B a At R RIS i ) 6 e, 5
EE PTG 2 Ge i J B, 516 21 248 fa AR e
it R R R

L DEHP:E: ZELE0.70 0L FIIEFRA 3,
SIS N AR ERbAIN 4 & a; 5 DEHP
K RBAE0.66 L FITEFR A 44, 4371 9SOD.
NPQ. PODFMAPX; 5DEHPGHE: £ %(7£0.62L) |-
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Fig.4 Effect of biochar on chlorophyll fluorescence characteristics of cucumber seedlings in DEHP contaminated soil

FIFEFRA T, D HINEREE B Fon CAT. Py
gy F/F RF,; Ui DEHPYS YLt # 4H 1 1) § 0
HAEWAE A BRI G B BT IR, BEEDTANL
i 22 ZEAINPQIF iy, 175 Bk H ER 2 AR i iy 3 o Dl
RE, 5 M 1) 240 L FBR F) AR A R 2R 3R e R
W) 5 R AMDEHP 5 3 T &J) v A PSR 1 R IBC L
AN ZE S, (B A H—E

3 g
EDEHP{5 4 -+ 3% d s N A= 90 J5 ok v DLk

DEHPX 5 JR %)) i 4 B 5 18 s 1) 473 55 1X 5 Farhan-
gi-AbrizHlI Torabian (2017)HF 58 £k ke "~ A= 4 5 %6t
KEYWHBHEBRTE A — 5. i EE AT
Re S5V TR MR AR, EVMRRE £ &
FRFL BN BRI T AR M 8 1 & S B RE A, B
B AR L B AT WL e, R AR A LTS S
P (kN BILEE2013), AT /b Bl 3 DEHP
XA A 1A s BT AR A 40 5 v it e (1% FH2 %)
TR, BG4 R A e M 0 T 0.5 % A
RN ANET o AR5 45 5 K ILDEHPY5 G4 2> il bR 44
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1 LW FURFIDEHP S & 5 B INA) 8 A BRRRAR 1 2K (0 ORI 2 43 #r

Table 1 Grey correlation analysis of biochar and DEHP content with physiological indexes of cucumber seedlings

A=W R DEHP
b PRI Herp E{ER 7 PRI Hep
AR bE 0.746 3 1 FKHE MR 0.755 7 1
4k #a 0.720 9 2 4D 0.7111 2
4k Eb 0.714 9 3 RES 0.703 0 3
NPQ 0.684 7 4 SOD 0.686 5 4
POD 0.6820 5 NPQ 0.684 6 5
APX 0.680 6 6 POD 0.666 5 6
SOD 0.673 3 7 APX 0.6612 7
CAT 0.668 7 8 JE R E R 0.6557 8
JE RS R EL 0.660 0 9 F, 0.655 4 9
9, 0.648 4 10 CAT 0.648 2 10
F, 0.647 0 11 Dpgy 0.644 1 11
Dpgyy 0.6459 12 q, 0.6390 12
FJF, 0.643 5 13 FJF, 0.636 3 13
F, 0.6413 14 F,, 0.628 2 14

PR e e M, IXAN G5B SCRF T Ik AR (2014) 1
TR

AR S 45 BAF ST T DEHPYS 4 LR e
JR ik AT DA, S AR AN T 1 Sk e 4R ERD
FIRIAS MRS E. B—HHARESEW R R
THRKBEEMRENEFRIGE, A L% E T
T O 5 — U7 T BB AE ) TR e A\DEHPYS
e 1385, DEHPYS Qe A= 40 0 W B 5, 36
WA R AR . DA W R B AE M R R K AL
T A B AL B A ECAE L 3R TR B
FIFLBR AL R =P (2R 4F552017). T3 DEHP Y
A= 5 R RV B AT R A 3 =y 23 (R 4
45 R . DEHPANE TK, (HEEE T RZHCH WA
o T AR R S AR U . LA IR DL K S
F e 51 (B 15 %52013); DEHP 5 AE 451 7 7] DL
A, nBE. ST E A A, MR
Pic B 2% T W B TE A= 4 o 1 AH B 45 & 6 i b
DEHP 5 7] L4 sk A= 40 53 7k 1) N 350 25 BR 485 1 o,
B AW I P 5 Bk B, AT PR L A= R

AR ARG AR AR (1% F12%) 32
T3 R4 W SODYE P, F#Mk T PODIGHE. X5
T e 42 (2016) R 1 A= 1 53 ok 22 fift il 3 (Brassica
campestris) T 5 Gt 5T R, JRERTG e T A i

BAL IR BN —FE . WS T EAR%(2018)
W 78 A= W o ok 5 EEFL I, AR 0k & s 2% A
Jita AL 2, SODYE M & 2 & T AW ik 5 BNE AL
FEFIEEE o SRR FH PR AR ) BN 2 3 B
TPV EA LR B o %o AR B AS it A= 40 5% (1 5
DEHP4b# ) SODIE PE #4775 2 43 4 & 3, DEHP
M40 mg-kg ' SODYH M & % 1 70, 10£1120 mg-kg,
M0, 104120 mg kg 2 [A] 2 5 A 2% X 5% 75 2%
(2008)F| FHI 4Hvb FIE 23T L DEHP (0~20 mg-kg™)
X} 7% 5. (Vicia faba)4)i 1 SODIE M i 24 — S0
$E/RDEHPST T8 L 22 G2 K 520 7 B 208

AV FUR A EE 2 B2 R R SR R RS
%, X 5Lyu%5(2016) W 58 T 5 Wrig T AP ot R 0t
KT BL(Pyrus ussuriensis) 21 2 5 6 HRF 1 1 5210
AARALZ Ak H EIRHI A N AE P R AT LA R 2
BNNE /F, 3% 5 AR W 22 B RS A — 5. ],
IR B, {EFTEDEHPH AR, A= 9 57 5 i A FLK 5
Xt F/F 150 22 5 AN 2%, 5 Thomas%5(2013)7E
BT 58 AR 40 5 5o R Bl 4 - R R R N S U /F L 0
oM gE e B — 8. 5Kk SFAS(1999) W NF/F L (E
R i8S 1 R AR RN, AN SZ PR AE K S I
FAUINISER ST G RN N e
R Tz,
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AR 45 B 2% W DEHPY5 4 - 43 it N\ A= ) 5
i AT UACK 2 DEHP 4 IS 9 45 35, £ i s Ity
SODJVEMERI &k FRa, LR ERbAIEIARY PR,
B I PODATAPX I M, i 3 52w - 43 25 798 e
SR . AW IS 1R R ADEHPYS Y ih B
T R e PG 38 P B R A A
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Effects of biochar on physiological characteristics of cucumber
seedlings in diethyl hexyl phthalate contaminated soil

LI Zhenxia"*", LI Ruijing', MU Juan', YANG Zhilong', SUN Shuai', YAN Yun', WANG Guangyin"’

'College of Horticulture and Landscape, Henan Institute of Science and Technology, Xinxiang, Henan 453003, China
’Henan Province Engineering Research Center of Horticultural Plant Resource Utilization and Germplasm Enhancement,
Xinxiang, Henan 453003, China

Abstract: In the present study, the cucumber ‘Jinyan No.1’ as test material, we investigated the effects of bio-
char on physiological characteristics of cucumber seedlings in soils contaminated with diethyl hexyl phthalate
(DEHP). The results showed that biochar could remit the damage of DEHP on cell membrane, and the effects of
1% and 2% biochar were better than that of 0.5% biochar. Biochar could improve the activity of SOD and con-
tents of chlorophyll a, chlorophyll b and carotenoid, reduce activities of POD and APX in leaves. The most sig-
nificant influence on CAT activity was 0.5% biochar. Treatment with biochar had no significant effects on chlo-
rophyll fluorescence parameters F/F,. While, 0.5% and 1% biochar treatment can significantly relieve the
effects of DEHP pollution on g,, NPQ and ®,g,. Grey correlation analysis indicated that biochar and DEHP
firstly influenced the photosynthetic pigment synthesis, then affected NPQ and antioxidant enzyme system, fi-
nally caused changes of cell membrane stability and chlorophyll fluorescence. Comprehensive analysis showed
the effects of 1% biochar treatment on cucumber seedlings in DEHP contaminated soil was better than 0.5%
and 2% biochar. At the same time, risk assessment on crops was very necessary when biochar was applied to
farmland.

Key words: biochar; diethyl hexyl phthalate (DEHP); cucumber; antioxidant enzyme; chlorophyll fluorescence
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