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Action mechanism of potassium phosphite against potato Phytophthora infestans

Lin Min' Wang Rongbo' Chen Qinghe” Liu Peiging' Li Benjin” Weng Qiyong"*
(1. Fujian Key Laboratory for Monitoring and Integrated Management of Crop Pests, Institute of Plant Protection,
Fujian Academy of Agricultural Sciences, Fuzhou 350013, Fujian Province, China; 2. State Key Laboratory of
Ecological Pest Control for Fujian and Taiwan Crops, Fujian Agriculture and Forestry University,

Fuzhou 350002, Fujian Province, China)

Abstract: In order to explore the action mechanism of potassium phosphite against potato Phytophtho-
ra infestans, the method of mycelium growth rate and microscopic observation were used to detected
the effect for mycelium growth and zoospore release of P. infestans treated with potassium phosphite,
and the expression of defense genes, oxidase activity and soluble protein content in the treated leaves of
potato were analyzed by RT-PCR and biochemical method, respectively, after being inoculated with P.
infestans and application of the potassium phosphite. The results showed that potassium phosphite
could inhibit the mycelium growth and zoospore release of P. infestans, and the ECs, values were 24.03,
5.99 pg/mL, respectively. The expression of resistance related genes, including PR/ and PR2, were sig-
nificantly increased by 1.97-5.12 times than CK (infinito and water treatment), after application of po-
tassium phosphite. The activity of peroxidase (POD), superoxide dismutase (SOD) and catalase (CAT)
were increased, the specific value of that were 534.29, 281.13, 68.84 U/mg, with 1.18-3.52 times than

CK, and the soluble protein concentration were also increased, the specific value of that were 0.85 mg/mL,
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with 1.85 and 3.15 times than CK (infinito and water treatment), respectively. In conclusion, the potassi-

um phosphite may against the pathogen of oomycetes by direct inhibition and induced resistance of

host.

Key words: potassium phosphite; Phytophthora infestans; defense genes; oxidase activity; soluble pro-

tein content
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2011) AFu4E J) F Fusarium oxysporum (EE—4%,
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PR FE R . WFFE R IR B R Eh e 12
S AE PP R 7 A )[R B BRI 1 A A, T
FF AW 1 B 18 38 #% (Guest, 1984 Smillie et al.,
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5T A B, OB IR 46 38 o 5 AR A ™ A 0 M AR 1S
VAR 1 R K 2 (salicylic acid, SA) 7
e T 45 ok G 9 R R AR B . Guest & Bompeix
(1990) & AR B W B R L e 8 7 Ak Rl 3 E T, 02
R IRER 77 AR FH 22 5 O s D R R
B, i simsE E RN . AT, WREERE

732 U0 B R 3 B B iR (Dercks & Buchenauer,
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Nl s PowerPac Universal % F ik AY . CFX96 %l SC s}
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T 78 T SR 22 2 5% 104> /mL, 4°C UK A 1N
B 2~4 h 5 T3P,

FHTCTE/KBCH 1 g/ LAVBERREFBRA, 41 1 mol/L
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1.2.2  TERRATRR R 1 L 4 K And TRkt %k

WA B R SR P 20°C R 1532 15 d I B0 2
WG 28 5 95 S T, P A% 5 mm T L2 U5 1 75 0 ¢ Il
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DFEAR, RN 3 U BOEIE . AR AT
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A KA R = O B VR 3 K BAR- b PR VR K B
1) 6 B PR P A K AR < 100%

W T SR RE I s i P A R IR S T AU
JE W R R AN A AR A, 4°CUKAR N EE 4 b, S il 5h
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22 VR R T S B TE ORI 8y A S5 RS 2 2
A 1 mL Trizol 19 1.5 mL &0, Z: B & Ui
B, R — A P B 21 RNA, T Sl S8 A mT
QAR 5w 1= A 1L B S K7 3 S X [

T SR SN - 2 R SRR G U6 S R AT
JARFR 10 L, 386 5 55 B g A4 - 37°C 3 7 5) S g
15 min; 98°C it % S5 g 23 3 SV 5 min. K RNA i
%5360 cDNA J15 Mk BEAR R 22 50 ng/uL, B F-70°C
UKAEARAT . FRIE NCBI T 25 & 25 1 P28 9o i Jit 7
Fe 40, F] 4% 4 Primer Premier 5.0 % i1 300 5% 5%
PCR 4 N 2 5| ¥ StPR1F/StPRIR H1 H i F BE5 19y
StPR2F/ StPR2R, StPRIF: 5'- CATGAACATATGG-
TACGTGGAA-3',St PRIR:5'-CCTAAAGCAAAAT-
GGGGTTG-3;StPR2 F:5'-TATCATCAGCAGGGTT-
GCAAA-3', StPR2R : 5'-TCGCGAAAAATGCTATT-
TCTAGG-3',

1% S PCR I M 7 34 : 20 ul 2 AR 2
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FIBFER A 0.1 mol/L pH 7.0~7.4 FRE R 2% Pl
4.5 mL, JKIE S N HUBRBIF S 521283, 3 500 r/min
250 10 min J5 , BCEWRAE RIS , T -20°C
VKFE AR T

Pt 175 1 P DN < e B R o A R A PR
FHAF] & %2 POD . SOD , CAT 1% 1 , FLAHRAE AL 3
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5 245387, v FH Duncan BT R 27 24 % i
FVERI

2 BERESH

2.1 PREERSH X 22 A K FNTE FRE RO H0 145 A
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Fig. 1 Effect of potassium phosphite with different
concentrations on mycelial growth and zoospore release of

Phytophthora infestans
i A 38 bR i . Data are mean+SE.
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BEFRER ARVE R AN KA FE 8 d i S it
(1 PRI JE PR35 1 i 25 363K (P<0.01) , 35557 ]
1 AR 2.38 . 1.41 F11.69 3%, 17 LV R 12 440 4cb 1
(1) PRI 3 PR 3R 7K A dnb 25 3 TR AR 7K Ak 3
(P<0.01) , HFGKR M HIEREF RIS /KA 1.97 4%
F12.03 15, 15 BH I B 1 0 A Bl T e 40 B A 1A PRI
) IR B B (E12)
15¢

PR2 aA
e
10+
51
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0 1 , )
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A G Different treatment methods
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Fig. 2 Effect of potassium phosphite on the PR/ and PR2 gene expression in potato leaves upon Phytophthora infestans infection

R e A IR . R ke LSRR NG TR IR 48 Duncan [ 2 22 G I8 7E P<0.01 B P<0.05 7K -2 5

2% . Data are mean+SE. Different uppercase or lowercase letters on the bars indicate significant difference at P<0.01 or P<0.05

level by Duncan’s new multiple range test.
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W BERRER R AR KA ER 1 d B PR2FEH
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IR FNIEAH , 5308 534.29 ,342.86..291.44 U/mg, HIF.
BRI A P 1) POD T 4 W (.43 1) A AR 2% R N 7K
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LB PR SOD 1 M T 141 5 5 8 RIJ IR BIWEAE , 4351
4 281.13,222.64 U/mg, H.W.f FR4P AL FE A SOD 1%
P30 R ARE R RS K 0 1845 A 1.26 1%, AR¥E A
b PR SOD ¥ M T 4 1 J5 5 10 KRB B (A, 4
237.74 U/mg, 7E4&4 10 72 rp S0 R4 Ah B ) T 424 22
|- SOD Wi MR 2 THIE AN /K AL # (K1 3-B)

VB R AT RE 2 =5 CAT 36, R AE A 4 7= A
URPE RN o HE R IR T e, S R B0 A B Y 5
RNt rh CAT W PERE RN a7t , ELAEEERPER 6 K
IR EIE(H , by 68.84 U/mg, 43 A AR 1A A A /K Ab
PRI 118 A5 1 3.52F% , 5 6~10 K CAT i %7
B, 5 A 7 — 2 KO AR IR R AL L CAT i 1
SIS T o 3k B A5 2 T A B 34 1T 7 7K
AbF ) CAT 5 Ve 52 BLE AR , A W1 W 9 228 Ak R A
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Fig. 3 Effects of different treatments on POD (A), SOD (B), CAT (C) activities and soluble protein content (D)

B P bR iR . Data are mean+SE.
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VAR b PR RE R 2 TS S ] AR
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OSSN eS o S R e RSl N 5 S ]
STV BE PR B AL B ) S A8 S WA MR AR S i S 0
IR TR, BT 6 Kk,
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k1 0.85 mg/mL, 73l AR TE R FNYE K AL BRI 1.85 £
31548, BLARAEFN 6 d J5 L BAITRB AL JHE 1) 4 S
RIS A B T R (HE B R A 10 K
A L SRR 1 TR IR RN K AL 3L (151 3-D) o

3 itk

AN [ Ji PR G M s 6 A UM AN [R] . Fenn &
Coffey (1984) Fl Dercks & Buchenauer (1987 )1 12 Wi
GV ER AN ] TR 22 A= RAF X 22 FhRe 2 7 7 BiUR%
P AT, & BUMTAS 48 S 2 %5 P. citrophthora M A A
YEFE P citricola 1% P55 P cinnamomi 3% Y& %5 P
cactorum BURPETT HMUIZETE P, capsici WLBEFRE:
HUR H 2 RIEPEFE P megasperma o VW 2 £h U
P, Coffey & Joseph(1985)F 57 45 S 2 0, A 4%
A SEBEAEAL - HEIE NG 7 A= i B LR 2 X0 T
WERRER HHUR . ASHIFFR 4 RV BERR R ) S 4%
BT IS I A 22 4 K 19 ECs 2 24.03 pg/mL, SR
1fj Coffey & Bower (1984 ) 4¢3 V.M ER 411 i~ R y%E
%5 P. boehmeriae . W% 55 M KM RE 75 14 224K ECs
G354 40.6 .67.1 F191.2 pg/mL , 2 WH 38 5 s I oA
XV RRERARBUR . ASBIFFEIE S IRV B4 TR B 410 T 1
Y25 0 93 I 1T I 20 96 BE T ) ECs0 4 5.99 pg/mL, AH
XTI 22 A= 4, TR 1 g 50 A R0 b 0 61 i 50
7 BRI, R W BERR BT B 16 4% W s 7
A AR KN T o

Machinandiarena et al. (2012) BF 57 25 501, I
WEIRER Rl 1175 SA FISKFI IR/ £ M55 % h A
K875 00 5 DT 2R TR SR 4 vy T X R i s D T A
MIHPE. PREEDIE SA B A5 530 i v i 3= 2245 il
FEIH . Guest & Bompeix (1990) AN, W#EHR £5 1755
LR 7 AR B ROV B, SAAE R 1 BIAE B B
TS AR 5 5 F RS (T S4 FI PRs FE DR A 488 v ) 36
iR o ASBIFSEUE BB FR AR B (o PR S & 4% 1 B 1
BE[A PRI PR2 1) 11335 , X 15 Molina et al.(1998)
{5 FH . W R £ 488 TN ARG 3% Arabidopsis thaliana PRI
S BRI AT i %5 A= 75 & Peronospora
parasitica 12 G245 R —E,

FE BT 1 S5 AR A R PR B R S 77 A it 1 2 28 1)
FHOC, o K W B 5 €0 5% POD ,SOD Hil CAT 4§
(AR 5 77 5, 2007 8F 18 2 45, 2013) o FHPIIR 1Y
POD ,SOD Hil CAT fie b i 15 B 1 # A e vl g
Jolp BT 7 A sk 2o R A A A A B T AR A
15 AEAED) SR [ 28 BAE R R b A A i
A 2 875 100 il 9 P 1) 72 AR 175 AR 7 A B0 BN

(FNRLLAF,2015,b) o AWFFEL R, H Rl
T AT 1Y B % 2 22 WY Wi R A v AL B POD L, SOD
CAT G PR IS TH 5 5 BE AR A A, 1 Wi S
PP B M R I1) P 2 o R T A= % 1Y) TH %
W R DG 77 AR %) 355 1, A T R D S A R Y
U I o I G R B TR £h A BB R % P
palmivora FIRERE R A7 Yy i HL g I i 1 06 M 38 iy
2t I — 3 (Daniel & Guest, 2006; Eshraghi et al.,
2011),

GER LN DRSS AR NS 24 SR AW )
MRS , AT B B — D E B AR A AR
Bro ABEFREE R WIR , HeFh IR0 TR 1Y DA B4
BERR B AL IS P VA PR 1 i i T, BT A
55 6 RN BIIEEAR , AR5 12T T R B B R A0 e
10 R A] i MR 1 AT T i A AL BRI 7K
Xif IR, 33 AT B PR B R B BB A8 75 A P M AR
DGR A BY3G I, DAL b e STV 36 R B AT DA AE — o PR
AR R TR R Y Y B R S R R R
i, R RSB RR Y S ), I TBAT i
J PR G AR BE o

PR B e A5 A T Eh 4 e H B AR ol
AR AR, 78 Az 7 v i g AR AL 75 i —
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