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W FC(E2 /0 B AN AR HE2001) o AW 50 3 AL I )
— M R AR =Y, 35 25 (Herro M Call-
away 2003). FEIR(CHIEREESE2012). FRIE(HK) AR
2008) 5T . IX LeAL B i B B AE H AM(Yu
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Fig.1 Effects of potential allelochemicals on superoxide anion
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content in lettuce leaves
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content in lettuce leaves
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Fig.3 Effects of potential allelochemicals on superoxide dis-

mutase activity in lettuce leaves
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Fig.4 Effects of potential allelochemicals on catalase activity

in lettuce leaves
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Fig.5 Effects of potential allelochemicals on peroxidase

activity in lettuce leaves
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Fig.6 Effects of potential allelochemicals on ascor-

bic acid oxidase in lettuce leaves
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Fig.7 Effects of potential allelochemicals on glutathione con-

tent in lettuce leaves
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Fig.8 Effects of potential allelochemicals on proline content

in lettuce leaves
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Fig.9 Effects of potential allelochemicals on nitrogen, phosphorus and potassium content in lettuce plant
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Fig.10 Effects of potential allelochemicals on calcium content
in lettuce plant
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Fig.11 Effects of potential allelochemicals on magnesium

content in lettuce plant
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() e B K] 7~ (Medhy 1994; WangZ£2016), H,0,1F
N FIROSZA B K it IR N 484, B 2R 1 o 46

F(Piquery%52000); [FIS, 1E A5 5 4> T HOR Y
PO B AR A 145 (Medhy 1994; de Rio%s
1998), i 50 F % % (PiqueryZ2000). SODFI
CAT 2 H 75 FROSHIF 3 &, ROSIHA RS
ST P P 38 5, T AE A B TR 910 pg-mL!
if SODANCAT M H BLUGAE, < >10 pg-mL g
N AR T XS, WRE>20 pg-mL" CATHMEAR
TXPRE . R, fE gk i B H,O, 1 O B,
AAOIIE TETEEAL B IP2NA . PARIYER T
S AR, P EZI T H,0,M0E R . AT, HLO,H)
FHE AT 2 1 B SOD-CAT 2 483 M 52 B = i 40 1
fEFEFR . X 5Piquery%(2000). Li%%(2016))
W e 45 AL, BIVH,O, /AR B 2 & U 0 v bt
ARG BARIE M PR EE RN, e &5l
MRS, R B, &S 8 i i 25tk
FET- (AR IES52012).,

WREE G I TE 22 (T 28R40 -0 o 38 o 48 ff )
BIERATRE ST, A BT N BRI
— 1% 14 (Batish252007; Saberi%$2011). fmik)E
{17 A B I 40 1) T B R RN B B AR A, TR R B
B AR R 7N (Reigosa 1999; Wus§2009), 14
TR ST AR A0 ) 555 T JEL A 4 R At JE 11 X L 25K 7
(Wu%52009). ¥ 7EALBY BRI B <20 pg-mL i A=
S B ROS & =06 IR B, Fpro s &3 n
ANEE H A BEIR FE IA $)20 pg-mL ' LA -ROSH;
B ERA, Fprof BT E 25, MDAS &
B, L, AESEL T AN A M I AR LA, 7
TR <20 pg-mL I 3 B K S P S AL B
ZAHXMROSHITER; 1M>20 pg-mL ', FEKES
B 2 B 55/ o R B R T, X AT AR 2
H,0,i% SRR P A T 2B E R M E
Fe 45 2R (Saberi®52011; Wang%52016), {b /&) i i 32
TIEHE MY B R G Rt (HolappafIBlum
1991), 5 S5, MR AIE B IS IE L
#il(HolappafiBlum 1991; Batish$2007).

PRI 5 S TR R AT B S 8T
AR R R, 1 AT A O A R A W
B AR 137 P A 5%, TF 90 R BILP2NA AL 3 J5 PSITA i 1
R LA D, LA 2 BIBEAS, Je AR T
BBk /NG 552009) o A it 22 6 A, Ak R 37 1 4
(A2 BSOATL R, AT -5 SO0 i o SR A K 7 B 8 B
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T, BRI ) 72 45 2 P2NA ) 2 B Ak BT 1) ()
H452015). IEAEAGBEIAE R T AESEA R IN
KEEFICR PRI RERS, KETHRGE. B, )
B AR R E6.5%~19.5% (Hih, P2NAKLFE B
10.7%~25.2%, PALLFE[FAK3.8%~8.7%), T ALHE K
FE<15 pg-mL "B 45 . BENRUSCIE N, 5. B TR
JEE B 3G 0 5 4 B W FE AR G (BR D), [R5
S5 BMH KGR A, o W, BB
JAE T, 2 FR A fu i 1) 58 B 52 0 T R &R
GHitEIRE M EERI. TR, H4PAKTE

L BN, Ca™ -ATPasei PEIG N, AR Y
Ca WK, fiCa™ {F M 4ERE IE W 115 5% ST Be(k
J7AREE2008), J 93085 S A T R G ) ) B
ML 2 —(Sanchez-MoreirasflIReigosa 2005). AH
FU 25 TR PV 16 A B4 o T 448 5 50 B P 1) 52 e
FEAREIAEAC TR b, MUK E A 3025 pg-mL!
i, P2NARIPA AL B IMDA & #0O6 FE e i 1
27.0%F141.8%, TMiPNPALH & 25 11 T $166.5%,
BRI R) 7 7 JF AN B2, (HP2NAFRIPATR &
AbFEXT B I A A B FHABA T3 T 5 B R o

K1 PUANRGHEAR 50T R AR bR B AR S 73

Table 1 Analysis of correlation between antioxidant system and micro nutrient content

W TE PR B A B rIA M B E AL B e HEE
T E 0.547" 1.000 -0.220 -0.369 -0.490 ~0.452
73 0.524" 0.500" -0.112 -0.399 -0.309 -0.245
PO I AL B -0.771 -0.369 0.513 1.000 —0.148 -0.138
A H ik —0.032 —0.196 0.211 -0.075 0.420 0.502"
iz 0.778 0.609" -0.188 -0.584" -0.349 -0.359
e -0.502" 0.008 -0.161 0.306 -0.273 —0.408
e ~0.600 —0.024 -0.032 0.511° -0.326 -0.372
il e -0.377 -0.372 -0.074 0.105 0.506" 0.650"
e ~0.190 ~0.490 0.182 —0.148 1.000 0.789°
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Effect of N-phenyl-2-naphthylamine and phthalic acid on antioxidant system

and mineral nutrient uptake of lettuce

GUO Wei', SUN Hai-Yan®', WANG Yan’
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Jjiang Bayi Agricultural University, Daging, Heilongjiang 163319, China, *Academy of Fundamental and Interdisciplinary Scienc-
es, Harbin Institute of Technology, Harbin 150001, China

Abstract: To evaluate effects of potential allelochemicals from hot pepper (Capsicum annuum L.) root exu-
dates on antioxidant ability and mineral nutrient uptake of lettuce, N-phenyl-2-naphthylamine (P2NA) and
phthalic acid (PA) were mixed to Hoagland nutrient solution with 5, 10, 15, 20 and 25 pg-mL" for growth of
lettuce under stress. Leaves of lettuce were sampled and determined about activities of antioxidant enzyme sys-
tem, concentrations of osmotic regulation substances, and contents of mineral nutrient elements in order to ex-
plore allelopathic mechanism of root exudates of hot pepper. The results of present study showed that P2NA,
PA and mixture solution with 0—15 pug-mL™ enhanced activities of superoxide dismutase (SOD), catalase (CAT)
and peroxidase (POD) compared to control, increased contents of glutathione (GSH) and free proline (Fpro),
which reduced contents of reactive oxygen species (ROS) and methane dicarboxylic aldehyde (MDA). The lev-
els of membrane lipid peroxide of lettuce were improved by high concentration (>20 pg-mL™") because of in-
creasing of ROS content, which were caused by decreasing of activities of anti-oxidative enzymes and GSH
content. Phenomenon was observed which lettuce seedlings exposed to potential allelochemicals had lower ac-
tivity of ascorbic acid oxidase (AAQO), lower content of nitrogen, phosphorus and potassium, and abundance
content of calcium and magnesium. The distribution of calcium and magnesium contents appeared single peak
curve with peak value of 10 or 15 ug-mL". As optimum concentration of P2NA or PA, 10 ug-mL" was recom-
mended to apply to lettuce for enhancing adversity ability. However, the high concentration exceeded 15
ng-mL™" of P2NA or PA resulted in the accumulation of ROS, especially the accumulation of hydrogen peroxide
(H,0,), thus cased membrane lipid peroxide, osmotic loss and nutrition absorption barrier. P2NA was inconclu-
sively deduced have better potential allelopathy than PA, and allelopathic interaction could be showed between
P2NA and PA.
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