+ 1 (Soils), 2014, 46(5): 908-912

[+ 3 R0 B RS S AR AL R

1,2 1,2 1,2 1 1 1
(1 223003 2 223003)
(DBP)
DBP DBP
DBP 20 g/kg DBP
(MDA) (POD) (CAT)
80 g/kg DBP
20 ~ 40 g/kg

S641.3 S152.4

PAEs mg/kg
PAEs 3.0~
45.7 mg/kg DBP
[9]
201
[1] [10]
[11] [12-13]
DBP
[2] DBP [14]
[3-4] DBP
(DBP) 5] DBP
(6] 24
DBP 48.87% ol
DBP
41.5% (%) DBP
DBP 1
8 pg/ml  DBP 1.1
(PAEs) DBP
I mm
(BE2013376) (KB20131216) (08KJB
610001) (201311049055X)

(1973—) E-mail: 824332973@qq.com



5 909
0~ 2
20 cm I mm
2.1
(DBP) 1 DBP
AT,
1.2 CK 14.28% 25.63% 25.47%
DBP _DBP 37.19% 39.04%
DBP 80 mg/kg 24 h
5 0 AT, AT, AT; AT, 11.64%
10 20 40 80 g/kg 15.47% 14.67% AT, AT,
AT, AT, AT, AT, DBP AT, CK ATy AT
(CK) 6
60 AT, AT, AT,
AT, AT, AT;
CK AT, AT, ATy
MDA POD CAT AT,
CK
0.01 cm
105°C 70°C AT, AT;
AT, CK
31 TT1C DBP
[15] MDA [15] DBP
POD (16} CAT
(1] [13] 20 glkg 40 g/kg DBP
[16]
#1 MEIWMESERATHRMEKERTENZMD
Table 1  Effect of attapulgite clay on growth and dry weight of pepper in autotoxicity
(cm) (cm) (em’) (€3] (&
CK 30.26+1.28 a 15.02+0.63 a 3.53+£0.06a 2.487+0.251 a 0.415+£0.045a
AT, 2594 +£0.98b 11.17£0.11 ¢ 2.63+0.06c 1.562 £0.223 ¢ 0.253 £0.009 d
AT, 28.96 £ 1.23 ab 12.43+0.45b 3.10+£0.03b 1.839 £ 0.126 be 0.312+£0.013b
AT, 2995+1.35a 14.43+0.76 a 3.04£0.01b 2.246 £0.154 b 0.341 £0.012b
AT; 29.75+1.52a 13.20 £ 0.39 ab 3.10£0.02b 2.230+0.232b 0.297+£0.031 ¢
AT, 26.87+1.08 b 10.80 £ 0.16 ¢ 331£0.03b 1.520+£0.138 ¢ 0.279 £ 0.021 cd
P<0.05
2.2 AT, AT, AT,
AT, AT,
2 DBP CK
AT,
DBP AT, 10 ~ 20 g/kg
40 g/kg
AT, AT; AT,
1.362 1.276 AT, AT, AT, 61.81% CK AT,
AT, AT; AT,
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F2 MIXESERTERRRREIRZRE DB M
Table 2  Effect of attapulgite clay on root absorption and root activity of pepper in autotoxicity
(m’) (%) (ng/(g-h)
CK 0.803 £0.068 a 30.12%1.15a 0.227£0.038 a 11493 £10.40 a
AT, 0.470 £0.062 ¢ 14.54+2.16 ¢ 0.179 £0.046 ¢ 65.95+5.12¢
AT, 0.540 £ 0.039 be 21.24+1.68b 0.194 £0.024 b 80.71 £833b
AT, 0.640 £0.028 b 28.08+1.24a 0.211+£0.018a 106.71 £ 12.01 a
AT; 0.600 £ 0.055 b 28.00x1.15a 0.174 £0.016 ¢ 86.62+£6.74 b
AT, 0.500 £0.057 ¢ 16.63 242 ¢ 0.152£0.012d 62.81£5.50 ¢
CK AT, AT, MDA
DBP AT, MDA
AT, MDA AT, 23.99%
20 g/kg AT, AT,
DBP CK POD CAT
2.3
POD
MDA POD AT, CAT
80 g/kg  CAT AT,
DBP MDA DBP
POD CAT
DBP DBP
F3 M BESHERTHRIRAEREREMERSENTD
Table 3  Effect of attapulgite clay on root physiological index and chlorophyll content of pepper in autotoxicity
MDA POD CAT
(umol/g) (U/(g:min)) (U/(g-min)) (CO, mg/(g-h)) (mg/g)
CK 1.248 £0.106 d 489.5+225a 60.53 £2.65a 1.613£0.124 a 1.531£0.114a
AT, 5146 £0.451 a 265.3+26.1¢ 3523+326¢ 0.933£0.113 ¢ 0.974 £0.088 b
AT, 3.639£0.126 b 493.0+42.7 a 45.03+5.18b 1.067 £0.216 be 1.412£0.118 a
AT, 1.235+0.168 d 468.0+26.5a 5821+549a 1.583+£0.168 a 1.557£0.099 a
AT, 1.875 £ 0.234 cd 392.7+£284b 42.16 £3.25b 1.367 £ 0.324 ab 1.593£0.153 a
AT, 2.439+0.182 ¢ 349.0£20.6 b 3470£2.75¢ 1.067 £0.261 be 1.194£0.109 b
2.4 1.60 1.64 AT, AT,
DBP AT, 1.45 1.23
3 3
CK 57.84%
CK 30.93%
DBP 3
AT, AT, t
1.696 AT, AT, el
AT, AT, AT,
AT,
AT, AT; AT, MDA
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[1] , , , )
DBPL!Y [J]. ,2010,42(1): 1-7
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1 ,
MDA 2013, 40(3): 458466
[20] [3] , , .
[1]. , 2009(8): 911
DBP
(4] , , , , .
1
20] ,2008, 36(10): 146-157
[5] , , , )
. ,32(1): 100
[6] , , , )
[7]. , 2007, 38(4):
[21] POD CAT 504-507
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2004, 26(2): 83-86
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[7. ,2010, 41(1): 142-144
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Physiological and Biochemical Mechanisms of Attapulgite
Clay on Alleviation to Autotoxicity in Pepper

REN Xu-qin"*, GAO Jun'?, CHEN Bo-ging"*, BAI Qing-yun', LI Jian-yao', ZHANG Xiao-bei'
(1 Huaiyin Institute of Technology, Huaian, Jiangsu 223003, China,
2 Academician Zhao Qiguo’s Workstation, Huaian, Jiangsu 223003, China)

Abstract: Pot experiments were carried out to study alleviation effects to autotoxicity of attapulgite clay in pepper. Peppers
were planted in pots of DBP-contaminated soil, 80 mg/kg in DBP concentration, and different addition of attapulgite clay. Effects
of attapulgite clay were studied on pepper growth and physiological and biochemical indexes. The results showed that DBP had a
significant autotoxicity to the growth and physiology metabolism of pepper. And attapulgite clay could alleviate the DBP auto-
toxicity in pepper. When the dose of attapulgite clay was 20 g/kg in soil, the pepper had the minimum in MDA content and the
maximum in POD activity, CAT activity. At the same time, root activity and respiratory rate were in strongest, root absorption
areas in biggest that including the total absorption area, active absorption area and specific surface area, and chlorophyll content
in highest. The above meant the alleviative effect on autotoxicity of DBP was best for attapulgite clay with the content of 20 g/kg
in soil. However, when the dose of attapulgite clay was 80 g/kg, the plant growth and physiology metabolism would be decreased
obviously, and the alleviation effect of attapulgite clay on DBP would be weakened or disappeared. So it was suggested that the
optimum was 20 — 40 g/kg attapulgite clay.

Key words: Pepper, Autotoxicity, Attapulgite clay, Di-n-butyl phthalate ester (DBP)
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