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Resistance in Potato Against Early Blight and Its
Mechanism Induced by Chemical Substances
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Abstract: Oxalic acid, potassium chloride (KCl), ferrous sulfate (FeSQO,) and dipotassium hydrogen phosphate

(K,HPO,) were used to induce resistance in potato tubers( Solanum tuberosum L. )against early blight, respectively. The

results were as follows: oxalic acid, KCI, and FeSO, were effective elicitors of inducing resistance in potato tubers against

early blight, but K;HPO, could not do that. Preliminary research on the induced resistance mechanisms showed that the ac-
tivities of POD, PPO, PAL in potato tubers were enhanced by oxalic acid, KCl, and FeSO,, while they couldn’t inhibit the

growth of Alternaria solani in wvitro .
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1.1 ##

DAERAE(TE S S)WA TS, kw4
solani ) , A SE B B RAF B ; BEBR , KCl, FeSO, , K,HPO,
1.2 hik ]

1.2.1 ¥ EHEE ERAXBKER 40
mmol/L A (KOH ¥ ¥ pH E 6.2),K,HPO, FIZ&1#
7KBCAL 100 mmol/L &8 ¥ (KOH ¥+ pH £ 8.8),KC
FAZEB/KELR 100 mmol/L AYEEH , FeSO, FHZRIE/K AR
100 mmol/L W B K. BMBERTHIKE, KEHAH LR
B R

1.2.2 BERFIE DHRERZIRSE A 3% KERH
HES mn, TETTIH 2 cmx2 cm x0.5 cm BN,
B —HEA 2 mm BAES4Y 30 min, TE K HEE, 8
H25CHE 3 do ERKESFEXNR. BEFLEE—
BaU BTN ERSURYE, 55— A FRERE.,
F3dEATHETRIER ) REFHT 7 PDA
FE LIS 7~9 d WATRBRE SR TFERERQ.T7
x 10°/4~/mL)20 pL,25CREIE I, 6 4 d FHRAERR
BE UKCBRELEERDARAEKRAERR,
Sit KW E

1.2.3 BMRER HREATHEEENDIRERE

YA 1 g, 7 1 mL B3R B YK BB, 10 000 r/min,
0C T B0 15 min, EIEBAE AR IKFRIRTE
1.2.4 BEWNE JELYB(PODWRESR
BRRIMyE, XRERBER(PALKNES
BRI TS, SBELB(PPO MM ES R
BRESECIH T EHT,
1.2.5 RFEHITE TEMES 10d#HTIHE,
firE-TREREHR - LHELEFTR) /X
A x 100% o

2 ER59

2.1 HEVRNFSHUR

AFMUEYRBRF DR ERENERERNER
FF#H 1, BEM,KCLFeSO, BN ERBEER
BETHOLEERENFESNBEERBE, HHR
FHBBEENEMMBRREEE., Kb, 2R
A B4 3 FR YR BE 29 20 mmol/L, fR 3R 3% ) 49.38% ,
E5XBMEELERBE;KCHNREFHKE RN 80
mmol/L, # T 3% 52.94% , % 7 B % ; FeS0, W&
FE A YR BE O 40 mmol/L, R R B R N 51.51% . £
RREE KGHPO, REBRES DR ERER RS
WHBOR , 80 mmol/L BY XTI RIA U B B Wik T &
WAEH

Bl ARAEEWENESREERFHESLR

Tab.1

Induction of resistance in potato tuber agninst A. solani with chemicals

W RFER HFip% SSR B

W ERER Rix SSR K%

A1) ( %L) (mm?*) (%)  Statistic method of SSR || fL2E ¥ K (mmoyL)  (mm?) (%) Statistic method of SSR
Chemicals $™™ Colony  Inhibition Chemicals VL) o inhibition
Thickness Y . Thickness y \
area ratio a=0.05 a=0.01 area ratio «=0.05 2=0.01
Kcl 80 16.0  52.94 b A K,HPO, ck 23.8 ~ b B
40 20.6  39.41 ab A 40 2%.6 -11.76 b AB
60 21,0 8.4 ab A 60 29.2 -22.69 ab AB
100 21.8  35.88 ab A 100 30.2  -26.89 ab AB
20 23.8  30.0 ab A 20 31.0  -130.25 ab AB
ck 34.0 - a A 80 2.2 -35.29 a A
FeSO, 40 16.0 51.51 c B -1/ 20 16.2  49.38 b A
20 %2 26.67 b B Oxalic acid 30 270  15.62 ab A
60 2.6 19.40 ab AB 5 28.2 11.87 ab A
80 28.6 13.33 ab AB 10 29.0 9.38 ab A
100 32.6 1.21 a A 40 29.2 8.75 ab A
ck 33.0 - a A ck 32.0 - a A

2.2 4FPHEXDHERNRE POD,PAL,PPO BI7E
-3 7.
BIEEFIRNR, SRR E KT ER .KC
M FeSO, MBI A FREFHITHERNE, THK
MEETE, ERLE 1~9
EROHEDAERES 3 HEENEANE 1
~3FiR, POD BHEESEFRNFEIHTFHE 3 J

B — Rl , Bt BB 287.60% , lWEH AT T
EEBTIBRRAR, BXRER 175.83% (B 1),
PALEABEESEFRSBERMOEEKTEEL
ME EERTFXR(E2)., PPO EHELHEF 1
FHETRSIGHESERNBESRBELERS,
BTdRPBKE, BRI 83.95% (E 3), %
BB R 4L B Xt POD 5 PPO {EHA {2 245, X PAL
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LTS R (d) Treat Times

Treat times

CKL X ABRE PR CKS X AFRAHE G,
OAL HSWHRIFETR;0AS EIHRAEE B 2,36
CKL Induced terminal of controlled tuber; CKS Treated terminal of
controlled tuber; OAL Induced terminal of induced tuber;

OAS  Treated terminal of induced tuber, the same as Fig.2,3

1 20 mmol/L EEAEDHRHER POD FHMTER
Fig.1 The effects of oxalic acid on the activity of POD
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2 20 mmo/L EMAELHWRER PAL BHNER
Fig.2 The effects of oxalic acid on the activity of PAL
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B3 20 mmo/L EMAEDHWRER PPO BTN
Fig.3 The effects of oxalic acid on the activitv

KCl A F DA FRZE G X 3 FhETE A9 B e I & 4
~6, POD IEMELHE)E 7d RESFERNFE S HE
WK FHRAETXHEB,E74d58BKE, B EER
B 62.59% (B 4), PAL EHEAEGHM, BFEHR

of PPO in potato tubers

CKL Xt FERFETIWCKS X MBERLHER;
PCL FERERFERH;PCS HFHFRLAR.H 5,6
CKL 1Induced terminal of controlled tuber; CKS Treated terminal of

controlled tuber; PCL Induced terminal of induced tuber;

PCS Treated terminal of induced tuber, the same as Fig.5,6

H4 80 mmo/L KCI4ED#4WRER POD FEMEL
Fig.4 The effects of KCl on the activity of POD
in potato tubers
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M5 80 mmol/L KCILAEB{RRER PAL BHMEL
Fig.5 The effects of KCl on the activity of PAL

in potato tubers
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B 6 80 mmol/L KCl AED#WRER PPO BFHTL
Fig.6 The effects of KCl on the activitv
of PPO in potato tubers

Ay Ab I T, i R T XS d AN
BEHETHE, BREEAR,EF 7d XFBKE,. B
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24.60%( & 6). YL KC1 Xt b3k 3 MEBE AR
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CKL X FWRETM;CKS X WA HEEH;
FSL #SWRESZHFSS HSWRGCHER;HB9MH
CKL Induced terminal of controlled tuber; CKS Treated terminal of
controlled tuber; FSL  Induced terminal of induced tuber;
FSS Treated terminal of induced tuber, the same as Fig.8,9
7 40mmol/L FeSO, 4 H G # IR E T POD B EHL
Fig.7 The effects of FeSO, on the activity of POD

in potato tubers
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B8 40 mmol/L FeSO, 2B O # Wik E 5 PAL SN TER
Fig.8 The effects of FeSO, on the activity of PAL

in potato tubers
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B9 40 mmol/L FeSO, B4 WK ER PPO FH T
Fig.9 The effects of FeSO, on the activity
of PPO in potato tubers

FeSO, B F AL D44 I E B X 3 MEEE Y
BE—ERNRHEEA(E7~9), POD BHEES L
HEVYN ASEFRNEIRETYRERE R,
IdEEHFRAERE, FSJHARKE, BX
IR 175.65% (B 7). PALTEHELEF 7 d

N, BERERNFEIRKFHEABT TN RERES
W.ESdEBRKE, BXRBER 288.14% (A
8), PPOEHELAHESEAIERNESIHELRBEASE
FHRERESR, BSIABRKE.BHEER
T 35.94% (B 9),

3 it

HNEB—& {2y ek S H Y B R LUE,
MIREEBXFTERAY R EH ISP REN
Uy, hEBAAEEREKE. R
AZAEER. 5 TFTIVEFSRA  BWHMEZR
CZHWENR. BRCHHREEZHWLEEINE T
e RAFNLEY M —LERULEY, D 100
ZF01, BB, KCl,FeSO, 1 K,HPO, FE& N %
FEMEYPERTELFESBRERD B
DREVREPRLARE. EHRERH,EXK,
KCl1,FeSO, iX 3 ML ZY AT ESF L HEXT B &
WS, SERMHEYPHRXSHHR T
i KHPO, EXA KB I R EZR L BESHKRIER. 5
ERMBEYTIRARS -, FEEF#FH TR
.

MEYERHHRILENTR, BT EMEA
STEPEN L SFREEXBEEN TR, ]
% POD,PAL,PPO X 3 BB EH WA B SHAILZR
HHRBEESEAXMN BEEHEANNTIUER
EABRHEYRREBRB O EBERZ -2, B
REEAERESFLEENARER, AHEHRK
ALEBRH 5 POD FEHBIBEED, kFmSHE
REILBEMNMR , ERBARMN P PAL HHE
£ EAM 5RRBAPERIE B4 EHRZESS POD
EHAR EF PALERZ MM EREEL -,
KCl 1 FeSO, R AL M Y J5 . & X POD, PPO, PAL
EHNEABRIOERE, FRBRFHREKEH
KCl #1 FeSO, b B 4 BE R 2X 5 , POD, PPO, PAL &
HHEARBENRS, HF L POD FHEARE
EREBERX, XA SFERFEHUHENLSE
ZKBBRAEIE POD WEHE B RAM,
YRESFHY LB BRI BN LR LY
KL, BRT SHREHEXH B RETHZIN,
FHAZH KM BEY RSO SMME LT,
Eit, %88 ,KCL,FeSO, X 3 UL EYAEZERE
BREFARUENEEFRNE#HF - S BATIT.
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