R 2017, 19(4): 449-456

Chinese Journal of Pesticide Science http://nyxxb.alljournal.cn
R DOI: 10.16801/j.issn.1008-7303.2017.0059

(

—

2 BK BE BS X R A M R T E RN

woOB, &S, x| Y, DA, K XY

(1. PEACRMRBHE K 2 A F AR AT TR oL, BRVT 82 7121005 2. BEVEA AR 2 TRBE AR A+,
BEVE #6 712100; 3. B kg 2 BEAE VIR A TR A, Berh 2 710400)

T E: AN A KIRT I RIRIEBRA e e A W FEOL, ARG BIXEY, ZEER
fig A5t B 2HA], FRR T RIKIEIR R F) IR B AL B A SRR I A AT A = E & . R A
#: 200.0 mg/L /i 2K E 6 KRBT B F R SmMpAER e i, 52 axBAark, st
A EZER. EBMARFEMARESZNANRGT 10.06%~21.19%. 7.42%~16.95% vA %
8.46%~241.26%; A4 F TFTHET 28.58%~52.79%; &AM IEE (SOD). i A4 Bs
(POD) oL AL A B (CAT) THSANRZHT 2.31%~9.00%. 4.20%~471.72% #=
34.98%~121.19%. 200.0 mg/L ¢ FAKEBR AL 32 LA B 38 R, SR axtRAark, F&igm
T 1391%. AARAY, RIKKRBROANFHE L ZEETABEMN, THEFRBEGLEHEER, B
BA— 3 =R

FRER): RRARER, Bl it ZEE A M AE KR A

FESHES: S482.8 XHEFRERD: A XEHS: 1008-7303(2017)04-0449-08

Effect of phthalanilic acid on stress resistance and yield of pepper
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Abstract: In order to determine the biological function of phthalanilic acid, the effects of phthalanilic
acid (266.7, 200.0 and 133.3 mg/L) on the stress-resistance physiological indexes and the yield of
pepper (Capsicum annuum L.) were investigated, with brassinolides as the control. The results showed
that phthalanilic acid could significantly regulate the stress resistance of pepper plants. If the
concentration is 200.0 mg/L, compared with the blank control, the contents of flavonoids, total
phenolics and free proline in the leaves of pepper were increased by 10.06%-21.19%, 7.42%-16.95%
and 241.26%-8.46% respectively, and the content of MDA was decreased by 28.58%-52.79%.
Furthermore, the activities of Superoxide dismutase (SOD), Peroxidase (POD) and Catalase (CAT) were
increased by 2.31%-9.00%, 4.20%-471.72% and 34.98%-121.19%, respectively. Phthalanilic acid
treatment (200.0 mg/L) could also significantly increase the yield of pepper by 13.91%, compared with

the blank control. Thus, it demonstrated that phthalanilic acid could induce the stress-resistance of
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pepper plants and increase the yield of pepper, which is similar as brassinolides.
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Scheme 1 Phthalamic acid chemical structure
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Fig. 1 Effect of phthalanilic acid on antioxidant enzymes in
pepper leaves
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Table 1 Effect of phthalanilic acid on the content of MDA in pepper leaves

[t g
s Rk }E I %( ) MDA content/(mmol/g FW)
Treatment Concentration, a.i./(mg/L) e 16 WIE ] AR
Seedling stage Bud stage Flowering stage Initial fruit stage Full fruit stage
PO 0 635+0.17a 10.95+0.10 a 5.03+0.11a 589+0.15a 5.83+0.09a
blank control
E I 1333 5.15+0.18b 7.70£0.18 b 3.58+0.13 ¢ 527+0.01b 5.69+0.08a
phthalanilic acid 200.0 475+0.06 ¢ 7.64+0.10b 329+0.08d 4464003 ¢ 433+0.10¢
266.7 528+0.20b 7.83+0.08 b 448 +0.15b 5.88+0.07a 485+0.05b
=H RN 0.075 4.13+022d 7.06+0.03 ¢ 2.56+024 e 435£0.11¢ 422+0.06¢
brassinolides
e RPEIE Y 3 RESHPHME. BIREA /NG 55 FRR8 2 51k B3EKF (P=0.05).
Note: Values were averages of three replications. Values followed by different small letters indicated significantly different at P = 0.05.
F 2 FBARREEXIEREIN SR a2 2
Table 2  Effect of phthalanilic acid on free proline content in pepper leaves
R B
b3 Rk &_ (ﬁ%,( ) Free proline content/(png/g DW)
Treatment Concentration, a.i./(mg/L) el =4 15 7 4 L
Seeding stage Bud stage Flowering stage Initial fruit stage Full fruit stage
2 IR 0 24.74£0.12 ¢ 49.57+0.12 ¢ 9.26+0.24d 15.19+0.01 ¢ 10.73£0.12d
blank control
ESIN 1333 69.65£0.24b 62.05£0.21d 13.38+0.32b 14.63+£0.12d 12.75+0.12 b
phthalanilic acid 200.0 84.44+021a 109.68 +0.12 a 13.93+0.42b 16.86+0.01 b 11.63 +0.01 ¢
266.7 50.41+£0.24d 75.091+0.12 ¢ 1226 +0.42 ¢ 1428 +0.32¢ 12.89+0.36 ab
EE RN 0.075 61.49+0.12¢ 102.15+0.24 b 17.77+0.12 a 19.02+0.12a 13.10+0.01 a
brassinolides

e R EAE N 3 KEERFIME . Bt R ARG FRERR ZERIE R FIKT (P =0.05).

Note: Values were averages of three replications. Values followed by different small letters indicated significantly different at P = 0.05.
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NER AL PR W fi 9 25, R B & B AU N IR
SRR T 10.10%. 14.61%. 21.28% £l 19.57%.
ZEBERAMRAE G, B R0 & B
LU 3 CRi NP SR o S Do
BIHEE T 39.19%. 26.26%. 17.98%. 15.96% 1l
19.57%, TEFHAE, HifkSACR ML T KK
JE TR % AhBE, (HAEAEW . MR WIAE R, 5
200.0 mg/L HIZR KL AL FE TG 25 22 5%

2.1.5 XMHEMREBREENDY 4R (R4
KW, SEAXRIL, AN F A R
Ab BT BB SR S B .
B, LA 200.0 mg/L 2 Uk i I Ak B8 56 i B o B
BB BB P B R 2 R T R 4 i R
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Table 3  Effect of phthalanilic acid on the content of flavonoids in pepper leaves

ES
fhE FRRIKSE (R0 flavonoids content/(OD3,5/g FW)
Treatment Concentration, a.i./(mg/L) w1 e Y] EL3 % L3
Seeding stage Bud stage Flowering stage Initial fruit stage Full fruit stage
EEPOY 0 0.74+0.01 ¢ 0.99+0.01d 0.89+0.01d 0.94+0.02b 0.92+0.01 ¢
blank control
A IRETR 1333 0.88+0.01 b 1.08+0.01b 1.00£0.01b 0.95+0.02b 1.10£0.06 a
phthalanilic acid 200.0 0.85+0.01 b 1.09+0.01 b 1.02 % 0.02 ab 1.14=0.11a 1.10£0.01 a
266.7 0.75+£0.01 ¢ 1.04£0.01 ¢ 0.92+£0.01 ¢ 0.95+0.02b 0.95+£0.01b
EBERANE 0.075 1.03£0.06 a 125+0.01 a 1.05+0.02a 1.09+0.01a 1.10£0.01 a
brassinolides
W RPEHEAN 3 WEENFIME. BIREA RN 7 RERRERIEREKF (P=0.05).
Note: Values were averages of three replications. Values followed by different small letters indicated significantly different at P = 0.05.
F 4 KIREEEXTHRAIRT B REY S 2R
Table 4 Effect of phthalanilic acid on the content of total phenols in pepper leaves
SN Ligts s
qh 3 FRERIE (AR total phenols content/(OD,gy/g FW)
Treatment Concentration, a.i./(mg/L) i T 7 4 L
Seeding stage Bud stage Flowering stage Initial fruit stage Full fruit stage
2 IR 0 0.77+0.01d 1.04+0.01 e 0.92+0.02 ¢ 1.04+0.01 b 1.08+0.01 b
blank control
ENINCTd 133.3 0.86£0.01 ¢ 1.17£0.01 ¢ 1.02£0.01b 1.05£0.01b 1.16+0.01 a
phthalanilic acid 200.0 0.90+0.01 b 121+0.01b 1.04 % 0.02 ab 1.18£0.02a 1.16£0.01 a
266.7 0.77+£0.01d 1.11+£0.01d 0.94+£0.01c¢c 1.05+£0.01b 0.99£0.01¢
ZEERNME 0.075 0.99+0.01 a 1.31+0.01 a 1.07+0.02 a 1.22+0.02a 1.18+0.01 a

brassinolides

e R EAE N 3 KEERFIME . Bt R ARG FRERR ZERIE R FIKT (P =0.05).

Note: Values were averages of three replications. Values followed by different small letters indicated significantly different at P = 0.05.
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HEE WAL 200.0 mg/L R PRIZRRALER 73 5 H 1 1 10%
F18.26%; TAEHA WIS HAFIESHHA S 200.0 mg/L
PR TR i R A BT 2 2 5
2.2 FKBRBREGXTERANETHA = = AR

SR (3R 5) KM, AN IR B ) R K i R Ak HE
Ja, BMCEHER S E RS 'SR AE—E A
b Hr, £ 200.0 mg/L FikEBRLEHE, 5

1. 2 iR B S ARERE ER: M
FEIFEHNEERTEAME, BINT 23.97%;
IAMMETEEINT 13.91%, BEETE AN
ME, T2 133.3 Al 266.7 mg/L 7 fk i B2 b B
Ja, S E kRS SAXNEEY. &
EERNBATEE, 13 LR LB LR E
AR T 34.97% 4.85% 11.30%
A 16.41%; HEF=E5 200.0 mg/L 12K B AE R &b
PTG 2 25 5 o (R 25 K i 2 Ak 38 i BB 521
Y REM A AN, HEAERERALE,
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Table 5 Effect of phthalanilic acid on the early yield and single fruit weight of pepper

s URIRIE RO

A 5/ (kg/10%%)
Early yield/(kg/10 plants)

SEE R E ()

Concentration.
Treatment ?

Average fruit

a.i./(mg/L) HE—lt il 4 X g Mt weight/(g/individual)
First batch Second batch Third batch Total

2 XTI 0 1.83+0.08b 1.65+0.15a 292+020c¢ 6.40 £ 0.26 be 7.93+0.43 ab
blank control

ESINCL 133.3 1.67 +0.15 be 1.83+0.12a 3.15+0.13 be 6.65+0.13b 8.29 + 0.56 ab

phthalanilic acid 200.0 1.77+0.10b 190+0.17a 3.62+0.16a 728+0.13a 8.47 % 0.66 ab

266.7 147+0.10¢ 1.68+0.13 a 2.95+0.09 ¢ 6.10+0.18 ¢ 7.64+0.67b

EEZENEE 0.075 247+0.15a 1.73+0.15a 3.25+0.15b 7.45+0.05a 8.96+0.50 a

brassinolides

e RPHGEN 3 REERFIME. B R A RN FRERORZERIERZE KT (P=0.05).

Note: Values were averages of three replications. Values followed by different small letters indicated significantly different at P = 0.05.
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