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AR B 2 3 AR WU 25 R e » Lo 5508 FH PSS 3R B0 B AR 77 V6 Bk B 1%
DAFER s S5—EHERE R BIEGE T B 2R M 2 R Streptomyces sp. FiT5 e B §2EIE
s (potato scab) » [ &7 i B 2 20U ME 2 MBS S ERFFE S RN BT 0 > H A= LA
Streptomyces scabies #5[% 2 JEIHiJH (potato common scab) B @ FLEA[ A 1 R E R 2 g
7 BBREYE - WE TR EEH - NG R ARG USSR B 2RI IR
F R ARG - TR IR P AL T A SR RTEAG PRI BT » A 20IE i - B
ERFSEFRR S 24RES > BREREELEENER © - 2R ESEEIRI S
FRRSE A E S EIIEE - BRTEAIAI A0S E R (K135 pH E "0~ FEIE Sk EYsin
8 ® ~ GEZIIHAR K i) ) IR E TR Y R I AR E S E O % - AR
MR EH AR ZIRIER T 8K - FHEDTAIER AN ERE - E2 HEA/KEHER
BRI et 1S B 5E AU VSR > Tt SR IR AR PR (e R A EL Rl
EREERE A\ BNEGEE " BIHRENANE il - BT RE8ERE T HERER
BRI PEHE g BEE - FRigE - ARESE AR - 57 - 85 AR
IR ELAERAME - AH5ER 2014 ~ 2015 FFREHEEN - ZRESRZEHE Z T8I HE
B ZEMUAEIRE - BTN - RN =N T AR - DS Tk 25
b ERIR R B Rl - DR R E B FR B AHER A 2 I -

M T A

— ~ DRI AMERERBEMREREZERET
(—) HHE PR B IR o AT

2014 ~ 2015 FEEFY G54 B L H AR E G F SAB R R SL 10 HIE 17 J& %
R ARG T IE TR E R MAELYEE L SRS E N EE RS
HH 1 HHE | BREERL - MFEFRRAORIRTTBasE | HIE 2 BREERL - 51 12 HIE 20 {EER
B > NGB R P TE R - SRR RIS 139 | kg > WEEER
T Tl AE O P FEE S 2 e R 1 B OB B - 20 {1 Lt i 2 BB - Bk (E - A1
BRI - #  §5 - SR HOTRET T iR LR EEZ3 ~ 5 K
LU T mm EiidE 2 PRIV RS S BRI RF 0 » B2 (EC, dS/m) @ FPHUAF I 138845
on 10 g FFIIAREET 7K 50 ml - S 7K (wiv) = 11 5 ZR0FEE - BIETREL
HFEEET (WTW/Cond 730 &) HIERE R EC {H - BRER{E (pH) * FPAUREMN 1385 an
10.0 g > FFAIEEETZK 10 ml > FHBLEG L K (wiv) = 10 1 2080588 - Pl 1/NRHZ
DABES B (TOADKK/HM-25R) JHIE FE S BE R {E @ - 1-#85 #E (Organic matter,
%) ¢ FRH{EIE 0.5 g PL Soli TOC cube #EFT /34 » s ITBUE R 1.724 (A A
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Ebtr /K=1: 10 IEEBDRE TR » DAEEZNEZEH 140 rpm ZREREZ 5 /7788 0 17
ZI LA Whatman 5 5% A% 88 - Y8R LLRLERE & AL I IS S 70 6% (Thermo
iCap7000 series) 737 ECHE ~ $ ~ 45 - $EAERE @ -
(&) B EBBEms R A

HE S BEEZ R A2 K/ MR - 1A Rl T SR ER R R A 1T B 8% ZE i os P s
[EFRE o FETTERIZH 10 [EZHE - DLEGEHENE £ 28 M i bt m AR 1L =8
FRIAMELLR - REEIR 2 S8mARET B 0 ~ 4 4% > 0 = BIRIRE 1 = EFYEIRE
ARG ZPRAEETE 1 ~ 10% 5 2 = FEAWE M EAR (G S IRAEARE 11 ~ 25% 5 3 =&
FLIE s AR S ZIRAR R 26 ~ 50% ; 4 = FEZWEMHA (L IRAEETE > 50%
LA AIATGEH FE R © R (%) =X (R SR B x 5% S SR TR s 2 SR B ) /
(4 x HEFHEZSREE ) x 100 o B85 BB Fem B B & 20 ) M B e 2 AHRR P DL
SAS Enterprise Guide 7.1 45z R EEHET 7520 M EE 53 HT (stepwise mulitiple regression) »
SEBLOTREE 2 +18 EC ~ pH [E AR ~ 3 ~ §5 - e 25k A REEE - i
HRATERE 2 S T A RE & 23974 arcsin VYA FTHETT /34T -

= Bk S BN ERERMRRRE LR E

(—) sERtE Y

b R EE L A Ed > AR 1 B 4CHHEN BEENE - |
Al 2 RUIRKE 15 A 2 B3 - T ZE/DH 1 HEF 2 ~ 3 A4 2FIR » BEENE
S N2 % > AARNSHEBAAERNRE /KR » W& 1.8 L &K Erhm B E 2 5
g4 BLEEL 1009 IEASXEEFREMERE 21°C - RH 70% ~ S¢#E8H 121
12D ~ 3% 15,000 lux) o

() B EEMIRE 2 S ~ RE IR R

Pt 2 B Z R i B 4o i B HH R B 2838 & 2 BP0 - UTEUE i BE &
fir > DL 70% JEkEZR AT 30 #b » FLUZARE/AKESE 3 2R > RPmEHERTTE 5 ml Z=aH/KHh
WHEE » &8 55°C /KR INEL 30 S78E1% FELL 10 (23 IRRRIG 2R 100 ul JA/KIEAESE A
A 28°CHEE - PhEERE LI ERIE 2 IR & Y YMEA 554 B> 28CHE=ERIE 6
K BHHEAE 3 R ETERA S H R Z CRER T -80CIRT o R riBEEIR
HEUmtE 2 B BB E » #E1T 16s tDNA Fe5l M Ko IR HHINE - SeEHUEE (DL
EIRELS 2 HE /K RRE - DLOSTT/ABRINEL 15 4388 » B0 10,000 g ~ 2 53 §E12 HY
B RIEEER - FERAS [T 16S1F/16S1R #iEE 16S rDNA | EH&f#fr (FE
B ARG A E] > Zdb) o 51 NCBI GenBank &k} #:{T BLASTn® FE5ILLEf
SO LT o &SHER Ry S. scabies ZEIME » PA5|F¥ TxtAB1/TxtAB2 #{TEUHRAH
B8 A H YA R R oedB BaiE A1 Y5 53 DL ISP6 (Peptone-yeast extract iron
medium) FEEFRAEREGRBOZET Y PBRAR oidB K BOEEREUHEH
BN Z B RR TR T RE B BUR ) 2 R ES R 7Y OMA (Oatmeal agar) 5535 5L 8 K
% BHEEEEFRAVEFE I EEAE R > EEN TG EREA L RS
8 K > BB RIERIERETY  WEHHRREA TS HEREENERZER L Bl
B i AT o EERIE R EE E SR T A B S v R R s al YR s B (
PRERSE © SS11) ks PEfE/E © -
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S WHEITE Z B
¥ B SA EE I IR Ak SS11 DL ISP4 (Inorganic salts starch agar)'” £28 Fikz3 14
Kt DIEEFE/KECBERCERE & 10° cfw/ml 2 flFR0%R » BT R i =0 =
BRI 2 7% T DRSREEL 10 10 ZEEFBI ARG » IAZRMAEE SR Z W
EE -
() 8K & 88 R B iR R e B okatEs
Rl LK & EHWE R ZE MR RRE 28 ol Bl )7 A%
Z IR OW B B S 8 E R AR 1,800 ml  E BE E 4 K 200 ml 7
EAEE B EREG - RN BAARH IR K Rk A LK BN 28
(WaterScout SM100 Sensor, Spectrum. Technologies Inc., Illinois, USA) Bz 0]+ 152 /K 55
& & (Volumetric Water Content, VWC) » & R[IFF B2 R N 7K - S0 B 1 1 E 32
T 2 (E R R4 2 VWC HERFAE 12 ~ 20% ~ Jz 33 ~ 40% Z BOREIRRE § R
ZHHIRAHAILERF Y 12 ~ 20% #ilE - sligssat e 2 @igsst > §EE 3 4 B
EAREER » (G E R 21°C ~ RH 70% ~ SE#EEH 121 ¢ 12D ~ SEfE 15,000 lux »
TEAE 100 RARIZH ZSBEEEAR RS - oA E/KEEE 2 RS 2R - 5l
P &L B DL SAS Enterprise Guide 7.1 SRS AT THRT 04T - PR EEHELL arcsinvy
BEHA1% DL ANOVA #ETTEER T » 4TI /KRSy 5% -

fm R

— ~ BEBADN R ERLBEMRERE ZAERR
AHFEHE 20 (EE R ZA M IBEL 2 EEHY - RiRE - AREEE - AW
PERE ~ § > $5 - SRR X B PT84 B AENET Z G $e BRI RN > &5 R
40°F © EC{H (dS/m) 71~ 0.33 ~ 1.58 fifl : pH {H /% 4.67 ~ 6.86 [H] : HIE & &I
1.75 ~ 3.53% [t s AEmE ~ 87 ~ 5 ~ 8% (mg/kg) 73 BIA Y 40 ~ 124 ~ 179 ~ 542 ~ 1,002 ~
3,891 2 133 ~ 330 ] (& 1) > HEHES#BREMHRERE > AR S ~ 52.5% [ -

1. 2} RORELaEr & 3t 20 (S HURRE R $2 B A BRI TR n 2 B8 (EC) ~ B2l
8 (pH) ~ ARE SR - AR - 8 - 85 - 888 KL BN S Z RIS 2 B him
PR S

Table 1. Soil EC, pH, organic matter, effective P, K, Ca, Mg and the common scab disease severity

on potato tubers recorded from samples collected in 20 locations in Dounan, Taibao and
Lunbei area

PRERES HIE Mm  ARE Bk # 5 4 PP

Sampling site” EC & Orgain matter P K Ca Mg Severity”
(dS/m)  pH (%0) (mg/kg) (mg/ke) (mgkg) (mghkg) (%)

1 0.6 5.37 2.6 40 179 1,249 177 22.5

2 094 496 2.44 61 345 1,002 157 27.5

3 0.56 5.53 2.7 64 232 1,483 166 15
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F 1. 35~ REREFEHIE I 20 {EHUGELE §2 2 4 R HAR HIg 5 2 A (EC) ~ Falik
2 (pH) - AE &= - ﬁx&@fm #H - 85 ~ $EE R N BN S B RIS B i
RS (48)

Table 1. Soil EC, pH, organic matter, effective P, K, Ca, Mg and the common scab disease severity
on potato tubers recorded from samples collected in 20 locations in Dounan, Taibao and
Lunbei area (continued)

PRAEES WY M ARE i bl #5 oS PSR

Sampling site” EC & Orgain matter P K Ca Mg Severity”
(dS/m) pH (%) (mg/kg) (mg/kg) (mgkg) (mgkg) (%)

4 0.72 545 3.05 48 239 1563 230 27.5

5 095 522 2.93 51 369 1,673 202 30

6 0.66 6.77 2.56 82 182 2,512 291 10

7 0.58 5.82 2.22 52 206 1,341 178 12.5

8 1.17 542 2.5 53 320 1,546 268 17.5

9 0.94 54 2.44 81 350 1,794 207 15

10 085 5.67 2.6 82 360 1,737 234 20

11 1.29 545 2.73 70 494 2,245 240 52.5

12 1.1 4.67 2.38 82 400 1,390 172 27.5

13 0.62 479 2.52 74 304 1,270 146 17.5

14 096 5.8 2.72 58 262 1,518 216 17.5

15 0.7 5.05 2.58 49 263 1,383 181 20

16 033 555 2.58 85 187 1,391 133 25

17 047 5.14 3.06 99 189 1,560 150 40

18 0.65 529 3.53 124 542 1,212 136 47.5

19 0.78 5.09 1.75 113 530 1,459 187 5

20 1.58 6.86 2.06 42 372 3,801 330 10

Y REREEARFRIR 1 ~ 17 BB E SF Rt 10 {8 & 2 AR [E HUBEES (B EREHE 1 ~ 2 HZIS) ;
BEA 18 ~ 19 HUER B KPR 5 B4 20 HUER B vy » Bl radtnla 2 85 e I E 22 EH &

O~ w e AR EEREE G - JOA DT DU R 2 5 H I8 o HUBERGRT & 2014 42 12 H 22 ~
24 H -

Y RS (Severity) FHEHAREL 0 ~ 4 BUHRMIZR - 0 = SR - | = IBRIR R E R ERE 1 ~
10% ~2=11 ~25% ~3=26 ~ 50% ~ 4=51 ~ 100% - SFHEHHI A 2015F1 H30E2H9
H -

* Sample 1-17: Soil from 10 fields, 17 locations in Dounan area (one or two locations per field);
Sample 18-19: Soil from 1 field, 2 locations in Taibao area and Sample 20 from 1 field, 1 location
in Lunbei area. Sampling date: Dec-22 to 24, 2014.

¥ Scale of 0-4 based on percent tuber surface area coverage, where 0 = no disease, 1 = 1-10%, 2 =
11-25%, 3 = 26-50% and 4 = 51-100%. Investigating date: Jan-30 to Feb-9, 2015.
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= BREEIRERERE RN E R AERE

FEIRIEE (%)

Severity (%)

HEF S 8% 22 9 i 9 T U T B 2% - 83 A ) MR R R 2 1T 2L B O3 AT (stepwise multiple
regression) DAFRFT HAHRANE - SERBURESREREIFEFEEARE IRAERE S8 HA
TEAHBAM: (y = 7.7715x - 8.6467, R2 = 0.7065, P < 0.0001) (& 1) > EiEHE &8s > 5
P2 BB M R S AR R RE 2 B o TR TR AN - FRlnE S A R
B ~ 9§ ~ 85 - A EIEEREENEERENEG - WA EERE T 2 o ihaa Ry
AN EAMHRME (R <0.5) -

50
45

401

[ N N RV ™)
S w»w S W
I I I I

* y=7.7715x — 8.6467
R?=0.7065
* Prob < 0.0001

—_ —_
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| |

W
|
*

0.5 1 1.5 2 2.5 3 3.5 4
AHE (%)

Organic matter (%)

L REEARESE X) BSRBEMRERLE (Y) 2T

Fig 1. Correlation between rhizosphere soil organic matter (X) and disease severity of potato

common scab (Y)

= BBk EEHERBENREREZTE

BRI R LIRS KES BR BRI 228 SRBURER L
'HZ VWC HEFRFAE 12 ~ 20% FE[E[F - 58 fhifp FE 9 B Fs B (100%) ([ 2B ) + [T
FHIE 33 ~ 40% I > FRRIEENK (70.8 £7.2 %) (18] 2C ) - A 3£fE 2 SRR/ 0%
([ 2A) > 3 HZ I B 7 5 (P < 0.0001) (% 2) °
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2. KREFHEASESEEHET » @i 100 X% 2 ESEERFSEER - A BE
JRIRE - VWC 12 ~ 20% $H8E4H - B @ DIFFERFE LFEE - VWC 12 ~ 20% FRE4H -
C: DIFSHREE TS > VWC 33 ~ 40% fEFH4H

Fig. 2. Scab symptoms on potato tubers receiving different treatments. The plants were grown for
100 days priorto sampling. A: Uninoculated control, volumetric water content 12-20%. B.
Inoculated with diseased soil, volumetric water content 12-20%. C: Inoculated with diseased
soil, volumetric water content 33-40%

*2. AFRLBOKSEEEH T ERERIHN 2 R

Table 2. Severity of potato common scab under different soil volumetric water content treatments

pate] FE S B 2 FER R (%)
Mean + SDY

B — VWC 12 ~ 20% 100 £ 0°

BEE — VWC 33 ~ 40% 70.8+7.2°

KEFE — VWC 12 ~ 20% 0£0°

V7 B 48 arcsin YR 1% 0 DL SAS EG 7.1 #RAS HEAT BRI T8 B AT (one-way
ANOVA) » DU\ #3575 (Least Significant Difference » o = 0.05) 43 Hria B 2 225 -

"R HE (n = 3) RE_ TR ARIE 95% wEHEERE f A EEAER -

¥ Percent severity data were analyzed after transformation to the arcsine of the square root of the
proportion of incidence.

Y Means (n = 3) within a column followed by different letters represent a significant difference (P <
0.01) by Fisher’s protected LSD test (P = 0.05).

¥ &

AHTFERL 2014 ~ 2015 SEAE G $5 32 £ 5 W B MG 5 pRUs /D B B Bt FH ¥ 20 ()%
RELEP LIRS CBEY - RinE - ARESE - AR - 87 85 BEEREEE
P BB 2 SE S E TR R M TR T > SEREIR S & 2 B AR Sy
BRI TEAWESEN 175 ~ 3.53% BN - 5B B e 8 PR E 1 A 1
Bé&esEA AR (y=7.7715x — 8.6467, R = 0.7065, P < 0.0001) ([&] 1) - iffEHex HFEM4E
W - BB S AR R ~ 87 - §5 - BRE BEESR BRI R ERIRE (5 > FAWTTEH
EHAE Z TS TR BRI (R* <0.5) -

EICRRE ST FE TR 2 &R o AR TR RE & R SR 1 2 IR AH R ED 7 B2 Lazarovits
SN IIZE KT © » BIMEHEUK & B H B ZRATR R 8 ENR
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B > RIS EHIMER 1R E/KE (VWC) 1L 33 ~ 40% B2 Y VWC 12 ~ 20% FHE{RRERKE
ZEESR - B Wilson BN 2 BFF5% b 35 3R e (I BE K B @ s BRI P L S BRAE T )
{EAEHE T HOTR S B ARSI AT APl 2 R RS Pl T3 i _EFh2 35 - HiEfE
TR Z A GERAZRMRA - /FY S ~ 52.5% [ > BURBIEAE R K 438 A (DIEY H &
& ERCRHE & RS RIS - HEmie ARV ER - i R IR E 2 %%
TS IR T 2 ST WRER T RS > A R e KEZ BE
FERE LS R B A > NIEE R RS K E BRI BB R AR AGE — 9T - 5t
AIEARBITZE T > C S FRMEAE i /K n] R IR Rt - (B IR iR 2 i [ B B SRR T
SEARRAME @ > W RS S ZIRIRR R EHE R - BRI RSB < SR IR0
CAMHEE S - B AT —E b a RS ) S A FERR S 18 pH [E % 5.27 - fEfE 4k
FEEY SRl E R ERMEY S © o $H b R e 2 & S EHE I < o SRl e © -
AW G2 ERAER B3R 2 TR T BLE S Z BB (BT fe it T — SRS s -
PRIMRIFT 3 it K HIE RS A HARIR M - AR ELE 2 AT mmE R H
T R % o AR R RESE > HAORIRTAL - W E Z B A e 2 A FRERR I XA
&> HATRESER TR R I I 80 T 542 Z BRI IR T B il - NI AT A
BHEsR > (B IRSFRB RILEE R E T B AR EMRENIR 2 2% - BRE SR BERAGE
F o &ie DHEERACE - st ESRFRAIREAEN e LIErT e ft—IiEag « RS ERIn
FEERE > IRFFH R > 7R RIZIE L - DIRIERERE G HREE AR > 1]
TRESTE T < R - Rt R EE R SN SRR 2 RE 258 - DR -
HENEHERI A N EG S E IR - 4 RS ER A

AWFORSTE R A GBIV iR fm st S8 E M - A LRI E
A IBAC T 3 - EGEHEAM S R F R - MER g R BTGt
(R REREE AR - —OFE R LETE |

5| FSZBK
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Preliminary studies on effect of soil organic
matter and volumetric water content on the

severity of potato common scab'

Tsai, M. L., Y. F. Wu, Y. H. Wu and C. C. Pan’

Abstract

Potato common scab is an important disease around the world. Disease severity varied in
different locations. We conducted a preliminary studies on the effect of different soil properties,
such as rhizosphere soil EC, pH value, organic matter, effective phosphorus, potassium, calcium,
and magnesium on the disease severity of common scab on potato tubers. Experiments were
conducted of 20 locations between 2014 and 2015 in Dounan, Yunlin county. Results showed that
the percentage of soil organic matter to disease severity was positively correlated (R* = 0.7), but
other soil properties were not correlated. Highest disease severity (100%) was observed in the soil
with 12-20% of volumetric water content (VWC). If the VWC increased to 33-40%, severity was
lowered to (70.8 = 7.2 %), and no scab was observed in the non-inoculated control (CK). This
studies suggest that reasonable use of organic fertilizer and control of soil moisture during tuber
formation stage could used as an cultural practice of the control of potato common scab.

What is already known on this subject?

No effective bactericide is available to control potato common scab disease.

What are the new findings?

This is the first report of soil moisture or VWC was used to control potato common scab. Thus,
farmer’s income can be increased.

What is the expected impact on this field?

Results of this study can be used as an effective cultural practice to control potato common
scab without the use of bactericide.

Key words: Potato common scab, Soil organic matter, Soil volumetric water content
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