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Effects of BPA on Root Growth and BPA Content in Soybean Roots at Seedling
Stage
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ment Technology and Materials, Suzhou 215009, China)

Abstract; Bisphenol A (BPA) is a representative endocrine-disrupting chemical , it is continuously released into the environ-
ment because of its large-scale production and extensive application. Compared with the studies of environmental BPA on
plants, the mechanisms of BPA action on plants, especially the direct mechanism of environmental BPA on plant growth has
been rarely reported. Thus, in this paper, the effect of BPA on soybean roots was investigated from the view of the change of
BPA content. After 7 d of 1.5 mg+L™" BPA treatment, the content of BPA in soybean roots was 23. 68 pg-g~', and the root
growth indices ( the fresh and dry weights, length, surface and volume of roots) were increased. The BPA content in soybean
roots was 9. 87 pg+g™' at 6.0 mg-L ™' BPA treatment, and the fresh and dry weights, surface and volume of roots were de-
creased. With the increasing of the BPA treatment, the BPA content in roots was gradually increased and reached 1 044. 88
pg g™ at96.0 mg-L ™' BPA treatment, causing the inhibiting effect of root growth. The change trend of BPA content in soy-
bean roots in recovery period was similar to that in the stress period. In addition, the BPA content was obviously decreased
and the root growth could be restored when BPA was removed, and the restore degree of root growth was higher with the de-
creasing of BPA treatment.
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BPA B} i i il oA BE WS W 43 i o 1.5,3.0,6.0,
12.0,24.0,48.0,96.0 mg-L ™' fir 7 BPA %k, ¥
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Table 1 Effects of BPA on the growth indices in soybean seedlings in the stress period
fief H TH Ak HR T A FRARFR
BPA/mg-1.7! . }
Fresh weight/g Dry weight/g Root length/mm Root surface area/cm? Root volume/cm®
0 2.58+£0.05 b 0.21+£0.01 b 964.90 +8.51 b 201.30 £2.41 a 1.78 £0.031 b
(100.00) (100. 00) (100.00) (100. 00) (100. 00)
s 2.66 £0.05 a 0.26 £0.01 a 1004.00 +8.85 a 206.40 +£2.48 a 1.90 £0.03 a
' (103.14) (123.80) (104.05) (102.53) (106.74)
30 2.54+£0.05 b 0.20 £0.01 ¢ 937.11 +£2.17 b 192.62 +£0.38 b 1.85 +0.03 ab
' (98.45) (95.23) (97.12) (95.69) (103.93)
6.0 2.42 +0.05 ¢ 0.18 £0.01 d 824.22 £7.27 b 182.50 £2.19 ¢ 1.59£0.03 b
) (93.80) (85.71) (85.42) (90. 67) (89.57)
o 2.25+0.04 d 0.17 £0.02 e 609.82 +5.38 ¢ 159.41 £1.92 d 1.47 £0.03 ¢
’ (87.21) (80.95) (63.20) (79.19) (82.58)
4.0 1.67 £0.03 e 0.15+0.01 f 554.53 +4.89 d 139.06 £1.67 e 1.32£0.02 d
‘ (64.73) (71.43) (57.47) (69.08) (74.16)
480 1.32£0.03 f 0.10+ 0.01 g 422.05+3.72 e 96.88 £1.17 f 0.80+0.02 e
’ (51.16) (47.62) (43.74) (48.13) (44.94)
96.0 0.88+0.02 g 0.05+0.01 h 198.96 £1.75 f 61.98 £0.75 g 0.51 £0.01 f
’ (34.03) (23.81) (20.62) (30.79) (28.65)

B AP = FRERRE (0 =3) s AFI P ARR/NG FRERIRTE P <0.05 KF E2ER B3 465 ROAHXHE. TR,

Data were presented as means + standard deviation (n =3) ; Significant differences at P <0. 05 were showed with different lowercase letters in the

same row. Values in the brackets were relative value. The same below.

Table 2 Effects of BPA on the growth indices in soybean seedlings in the recovery period

x2 REH BPA S AEHEEKIERMEIN

. e T TE MK MR TR HRAFR
BPA /mg-L~ K ]
Fresh weight/g Dry weight/g Root length/mm Root surface area/cm? Root volume/cm®
0.0 2.64 +0.02 ab 0.19+0.02 b 1001.19 +8.87 b 206.65 +3.00 a 1.93£0.02 b
’ (100. 00) (100.00) (100. 00) (100.00) (100. 00)
s 2.71+0.02 a 0.22 +0.01 a 1035.33 +9.13 a 209.86 +£3.05 a 2.01 £0.02 a
’ (102.65) (115.79) (103.41) (101.45) (104.15)
30 2.58+0.02 b 0.18 £0.01 ¢ 1020. 45 £9. 00 ab 208.32 +3.03 a 1.88£0.02 a
' (97.73) (94.75) (101.92) (100. 80) (97.41)
6.0 2.54+0.04 ¢ 0.17 £0.01 d 922.91 +8.58 ¢ 183.53 +2.93 b 1.64 +£0.02 ¢
’ (96.21) (89.47) (92.18) (88.81) (84.97)
12,0 2.39+0.02 d 0.16 £0.01 e 832.60 £6.84 d 158.81 +2.51 ¢ 1.53+0.01 d
’ (90.53) (84.21) (83.16) (76.85) (79.31)
4.0 2.02+0.19 e 0.13+0.01 f 676.77 £5.00 e 147.57 £2.01 d 1.42£0.01 e
’ (76.52) (68.42) (67.60) (71.41) (73.58)
48,0 1.39+0.17 £ 0.08 £0.01 g 451.73 +3.98 119.75+1.71 ¢ 0.88 £0.01 f
’ (52.65) (42.11) (45.12) (57.95) (45.60)
9.0 0.97 £0.09 g 0.07 £0.01 h 281.33+2.48 ¢ 70.85+1.15 0.56 £0.01 ¢
' (36.68) (36.84) (28.10) (34.29) (29.02)
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BPA iy 41,44 pg-g™ ' Bifi BPA Hk B B934,
KGHZA T BPA & i i 25140, - L2 300 b ) 2
PR, HFE3 WSS %,1.5 mg- L™ BPA
RRERR, KGR H BPA il 14.13 pg-g',
BPA ¥ EERINZE 6.0 mg-L ™', K G A Z 1 BPA &5
BWEARZE 7.60 pg-g ';12.0 mg- L™ BPA b3
T, REMEASP BPA 8N 28.70 pg-g™ ' b E
BPA Wk BE 3G N, K G AR & BPA & i b 2538,
IR BH RV OCHR . 5 aAE b, K5 1)
A2 BPA &I i TR
2.4 EHIEMEASIRES BPA SEMEAE

KIEFRAIHE K1

B 4 a1 45 SR AT, BPA & i 5 A T fif

OB AR A AR R R B 2 O AR
1 4 PRS2 25 R T 0, BPA & i 5 AR T B AR
SR AR R TR SRR S B 2 U OCOC 2R
*3 BHEREHRSEHRAERAEDR BPA RS
Table 3 BPA contents in the roots in stress

and recovery period

BPA Jiip3E 3 52 3]
/mg-L~! Stress period/pg-g ™! Recovery period/pg-g "

0 _ _

1.5 23.68 +0.77 de 14.13 +0.46 e
3.0 15.79 +0.51 e 9.65+0.32 f
6.0 9.87 +0.32 e 7.60 £0.25 f
12.0 41.44 £1.35 d 28.70 +0. 94 d
24.0 110.51 £3.60 ¢ 33.96+1.10 ¢
48.0 138.13 +4.50 b 114.11 +3.72 b
96.0 1044. 88 +34.04 a 134.60 £4.38 a

x4 BHEBHSHREPRERFZREKIERS BPA SEEXMES
Table 4 Relationship between root growth index and BPA content in soybean seedlings root treated with BPA

Wi ] Stress period

%2 1] Recovery period

EaedulEpry

Linear regression equation

HRAH/R

Correlation coefficient

L Il 7 7

Linear regression equation

HRAEH/R

Correlation coefficient

yi = —0.243x, +0.070 0.830* *
¥, = =0.202x, +0.008 0.765" *
y; = —0.447x, +0.094 0.738* *
ya = —0.09x, +0.012 0.861 * *
ys = —1.71x, +0.043 0.715° *

¥y, = —0.276x, +0. 043 0.955* *
¥, = —0.194x, +0. 006 0. 888 * *
y3 = —4.391x, +0. 259 0.969 * *
¥4 = —0.693x, +0. 042 0.967 * *
ys = —0.01x, +0. 001 0.926* *

Y1¥2 03V ¥s A RS T T AREC AR AR MR o0 T vy 23 AR 38 IR ST 0 BPA 545 ™ 7 ARFRAE P <0.01 KF

ERRRE.

Y1» Y25 ¥3, ¥4 and ys represent total root fresh weights, dry weight, root length, root surface area and root volume, respectively; x, and x, represent

BPA content in stress and recovery period, respectively; * * mean significance at 0. 01 level.
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TR

A A LS 2, MR 2 v BPA S 2 K
TR KA bR (RS E AR B K AR R X T
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Qb FRHR B A KA — R AR A T, FH 00 3 AT i 5 AR
Z A i) BPA 548 vl o 20 43 2 R AR
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/N FE7E BPA 4b 329 ) 45 1 4k 22 0, AL & BPA
Fr BTN, 25 MR FR A K FE A A AR R B, X
A]HE TS 2R 40 A A5 235 44 7F 55 5 R & BPA AR PR
SZBNBEIR , DT ol 5530 475 PR 34 i, AR 2R 210 g X BPA
P R RAE IS, PE AR R ANAE Y BPA T RES
IR A A 0 | Lol (A 25 g ) ke 2 5 5 M 2 s
PRETIRE , DT 52 160 20 AEL 4 40 1 0 0%, T 416 4 A%
T IE AR AR B K

VRE 1.5 mg-L" BPA 4bHEET, HR 52 BPA &
SR E I T B, A5 S R A i SR R AR K T
REDHSS , ROGAR T8 5K SRR i 45 e 3 A
i P, 3.0 mg-L~'BPA LbBERH, MR R BPA & R4%
JolE 3 R AR T AR — e R . 6.0
F112.0 mg- L' BPA 4bHRSE, BPA & & 04 i 45 il 3en
TR, KT AEAR 2 A K AR PR AR T8 8 AR K R
TR AR AR AR R i 2 3 3098 P T %, SR AR &
N BPA £ & 0] GBI A [, B8 B b 48 B S E A
TR R AR A KIS A — @ BEWKE . A
48.0 596.0 mg-L“BPA AEFERF, KGR & BPA &
R a0 W B R AR, AR R A R AR K R R R
A8, FHED AT BEAR 2R E W0 I BPA FEAE AR AR Y K =
R, SEGEY 40 N IR RS E B BIR, 51 &
T PR Al Wi AL s L T i BPA 1560 £ 4 L £%
BRI I A 45 0 i P 8 AR s A 0 2 DT 32 A
YA i PN 0 o e A gt R A 5 ) B A 0 AR PN 9 1 AR
A ZR 58 0 - 15 o] B 2 B, A R R,
15 SR YRR R AN R T R e 1
240 L R o RS A TR T G R 4 i PR Ak
SESPAERE IR, I P 200 485 A R Iy R B O, G ik
IEH A3 A B Z LG, AR R A K SZ ], &
AN TR 8455 o

Zx 1Tk a0 BPA XK AR B A KA AE A
RN R R AN BPA & 58L& il R K
FIEERHE ., WE KGR AN BPA FEK
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