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A Comparative Study of Leaf Ultrastructure and Physiological Changes of Cucumber Seedlings Grown Under
Stress of Di—2—ethylhexyl Phthalate( DEHP)

ZHANG Ying, DUAN Shu-wei, WANG Lei, ZHANG Hui, DU Na

(College of Resources & Environment, Northeast Agricultural University, Harbin 150030, China )

Abstract: Due to its wide uses, di—2—ethylhexyl phthalate( DEHP ) is everywhere in the environment. It has been detected in most agri—
cultural soils in China. It may affect the growth and development of plants. A comparative analysis of the influence of different concentra—
tions of DEHP(O0, 6, 10, 20, 40 mg-kg™) on ultrastructure of cucumber seedling leaves at the early growth stages was performed in a pot ex—
periment. Transmission electron microscope( TEM ) was employed to examine the effects of DEHP on the ultrastructure of the leaves. In—
creasing DEHP concentrations led to expanded vacuoles and collapsed structure of cell membrane. At 10 mg kg™ of DEHP, mitochondria
became vacuolized, and the number of mitochondrial cristae decreased. Meanwhile, thylakoids of chloroplast swelled gradually, chloroplast
envelopes were destroyed, and the quantity and volume of starch grains in the chloroplast increased. At 20 mg-kg™' DEHP, the nucleolus be-
came integrated, the chromatin of nucleus was agglutinated, and the nuclear membrane was disrupted. Consistent with the ultrastructure re—
sults, the contents of chlorophyll a, chlorophyll b and total chlorophyll decreased while the content of hydrogen peroxide ( H,0,) increased
with increasing concentrations of DEHP, indicating that DEHP siress caused damages to the ultrastructure of cucumber leaves by overpro—
ducing reactive oxygen species.

Keywords: cucumber; DEHP; ultrastructure; chlorophyll; H,0,

PRI ZHIRER (PAEs ) J2 Tl b 5 7 WL i ot
BTz R T AR A RS T T R AR 2 2 A
Ao PAEs J2—Fia s A HLI5 A, Ml A 1450l A

I Fs HEA:2014-03-20

HETE : FESHARMIZ LRI (“8637 -] " Seitafe b + ek ik s
V5 S HEYIEE 5T (2012AA101405)

EEB Nk B(1972—), £, 2082, A B9 T R SR BETs e B

&%, E-mail: zhangyinghr@hotmail.com

PEAMEZ J5  FEA S T R B A7 AR, 15 T B RIS
YL i 5. PAEs 7 PR v LT o F i , Bl A i i
J R A £ B e A AR, o A A s B 3 3
BLAE APl H 4K — iR — ZWR(DEP) 48K —
R IE — TR (DBP) FISE R —H iz —(2- 2 5 3 )
fit (DEHP )45 6 Ff PAEs 34k A& 9k 35 B B R R R
(US EPA)FI i 45 15 Y.,

A TR —(2-Z 32 )R (DEHP) , B4



sk B A BRI 4R R —(2-2 5 ) CUBR(DEHP )hifl AT i by B A0 L BeBFsE. 1707

L B S EE T, v DU A S YRR A R E AR
Sl M2 G FIE AR 5 AR AR AR . BT,
DEHP Ak 4Bk e il (1475 ey 2 — o 76 B R
S8 Al TR B RER N ) PAESs, 5 AT 35 35.62
mg-kg”, Hrh DEHP g 2504, & %k 88.0%,
DA 2511 mg-kg™, T KR ARE, 2 15
PAEs YN 40 mg-kg™ I, BRI P Ve HHIRR
PRI 20% 2245, B PAEs (AFAEAY
SRR A O, o 2 X PR D 1 e D e A AR
PRI, FEFHE AR ARENE Y h 4 AR DEHP
FREBPEE N 4.5 pg-kg' bw-d™" (AN ) 26 pg-kg™
bw-d(1~7 % JLEE ) Al 11 pg-kg™ bw-d'(7~14 % JL
), BRMNE LR/ N /N RIK & DEHP A4
B B ) ORI SOV e R R E (NOAEL) (Y 3.7 mg-
kg™ bw*, DEHP £k 3 %] [ G0 (5 i [ 24055 W
DU 51 A S T 4 o

DEHP 2 Y8 BH B 3 2L 45, A F SR s AE
) ol P A St SRR 41 e Al FH b AF % B
ik 35 7 v, FREEHE IR 42% , DEHP 5 4L ih R4
N (1SN [T

R PAEs 289 51, i DEHP A3 4l 57 1
P2k 5T, vl DAGE R 45 R A5 55y NI RLA s
Feil, B 3Ts YAl A = 385 1 H i T DEHP K %)
VTR LA B R B, i M8 22 , 78 A SRR
e M AR R AN B AR, T LA B AEAE P AR
F,IFiE B R E A AR B, R AR AR i A R
& O, PR A R BT A A R A
TF 5% DA T8 it i 52 8 I A e X 42, 308 5 3 5 L
BT (TEM ) 8% S A= BEAE AL 73, iF 58 DEHP X #%
TR B RIS R (0 8 20 B St R S AR 4R
LA (H,0,) & i 1520, iy DEHP [ 9 a5 3 5T 4
HERLAAR SR o DEHP BI6 B HE RS 5ER

| HREHE

1.1 At

PRI LA A 4 57 g phk . 5,
ZRIBK Ve e N1, 55 ClR/K iz , N TS5
FEMGRE IR AT, 0 NS S AR B e i e A ) P £
i1, Hoagland IR HEHE , (R H60% ., £ FEH
DEHP fit 5 100 mg+ L™ A9+HE , F Hoagland & 57 0K
DEHP BRI B [ 3 B2 (30,50,100,200 mg- L),
DLBRY ROr ki melisah, 2R A WA, g
i DEHP 2 743 51 0.6.,10.,20 .40 mg kg, %

WA BB EAL (i e 4 A . BN E]
CEE T R N RS R B A (R v B
DEHP ({8 A P& 45, B AR 4 A~ E
o IEERSR 14 d Z )5, PO RZE g — 7 iR
R (B W e S L
1.2 HEREENE

HEm R R AR R 1 em B/NBE, HER
FREL 0.2 g M A LA 1, A 4 mL 80% 9T
PR A 4 mL [ — FF L AN, 35 47 26 T8 50, BUFE 65 °C
AR A AR AR PRI, B R AR ok R A
80% I PR $E BURE 2581 25 mL =, F 4
FEIEEE T BRI 645 663,652 nm WEHEJE, LA 80%
PRIl Ry 2 0 B
13 TEHSEENE

FREGHTERARA AL 2~5 g(F H.0, Fr i 2/ D MiE ),
FAPRHSSEIGA] 1:1 (LB 4 °CTF Fv P R A
VA SRS SIS e A B T ERG 10 min,
L VE W R RE SRR . P R A W BN o 4 OB
1 mL, J5 A 5% BR Bk Ak 20K , FFUTIETE s 25
> 10 min, 355 FIHWR - DT0E IR S 2 PR 3~5 1k,
HEEBREYIEER B 5 MBS FTTE A 2 mol
TlR SmL, 75 508 SR, S 2k R 0 i
HIFHea,
1.4 Mt/ iFRRHEHNE

BRI R BEALPRE T R, SR T S
AR (TEM ) 437 PR A0S A 25 44 o - e 35 U A
1 mm® B 505, Y 2.5% 85 Z REFT [ , IR 22 vh i W
(pH6.8) M T4+, 2% VU S8 AL SR [T 22 2 h, B ) LB
7K, Epon-812 IR AR HE 3, @ U i LY i, £ 1R
WAl — PG R WU 4 8, 7 Hitach—6001V i 5 HY
BT AT SN A M 450 R | SR A4 K At
[ R TR (e
1.5 GitaH

KHGE AL, A g deck B 4
A (BB 3 B BA R L B 6 Fr it
TR, FELEEIR) , 1206 [ ah A5 4 ) A BN 1 1R
SPSS 19.0, )i, F Duncan £ 8 FLEE 4T P<0.05 /K
SRR 2 E o

2 GRS

2.1 MREFREHI RSN
KA TEM BEF 76 1a Aot KA 1 i A 40 i
Y1 B IS Z5 FA) S K 5 A MIAZAZA 3 b, A2 R B S 5 N A%



1708

KA IMERF 217 ERRET k.

S L 43 5 5 R 3 AT D3 B AR, O (B0 7y -
PR LA T IO T ) DI A5 4, L i SR SR R AR R
B R 2 ARt 3 2, SRR RS R 375 Bl , P90
OYATIGE), BN A P B A0 R s H e, I
KZBWG . 5 CK A7, B DEHP JPhia X & K
PR I 8 P A s A TR RN R B A, O LR
DEHP Zh B B2 (328 2538, i PR 20 i 445 44 32 3] 1 4
PG N % DEHP 4 6 mg-kg™ B, 20 i V. &2 e
5 CK A FLAR LR B, FUA IS e () 3 B
1% H B AARFERS A (& 1b) ;>4 DEHP 5% 10 mg-
kg™ B, 2ok AR SRR T I, Sk (A £ H
D I A v i 28 B A oF B S AR, 3520 ok A
JEWTRE, SRR TERT R SRR (] 1e) o

4 DEHP 153 20 mg-kg™ i, - A 41 P10
SEFIRE L, ZEEL A A S 7N A i LAt 25 4 e 5]
21 P RE FE P, MBS AZ A TR AR AR, e (o 2R 5 4
PRI 2 SRR o W2, Ak
2 B IR 5 - v e phr B B K 3 &2 dobi 4
RERK , 2R AR IS T 4R A (] 1d) . 4 DEHP ¥k 5]

(a) XTHe

(d) 20 mg-kg™ DEHP Jifjif 4b 3
T ZEFEAR; N A% s Ne A% s M ZRABHA S JERPE; Vo 380300 C. A ARR=5 um
1 DEHP 4% I\ 4h 8 I 7 {E 52 R 45 44 B 3 Ml

Figure 1 Influences of DEHP on ultrastructure of cucumber mesophyll
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Figure 3 Effects of DEHP on cucumber leaf chlorophyll
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