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Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on

Potato Tubers and Crop Productivity in the Western Region — Libya

Fauzi Arifi Bisheya*, Salem Hamza

Agricultural Research Center Tripoli, Libya.

Keywords: ABSTRACT

Fertilization. Four experiments were carried out in spring and autumn growing seasons using two potato cultivars
Common Scab. at Agricultural Research Station in Al-Zahra, in order to study the effect of NPK on Streptomyces
Incidence. scabies causing common scab disease on potato tubers under natural field infestation. Plots were
Severity of Injury. fertilized by hand-scattering in rows at planting with levels of Nitrogen, Phosphorus and, Potassium.
Potato. Soil analysis of experimental sit indicates that is poor in nitrogen, organic matter, potassium, cation
Libya. exchange capacity, soil (pH) is 7.6 and, it is very suitable for potato cultivation due to their physical

properties, with an estimated production capacity index 67.5%. Results showed the presence of
common scab disease on produced tubers in all fertilization rates. The average scab incidence was
between 37.3-40%, while the severity index ranged from 26.2-48%. Common scab incidence and
severity index ranged between 34.7-48% and 27.1-34.9% on Spunta tubers and, 20-48.6% and
5.2-26.9% on Atlas at different NPK fertilization levels under natural field infestation in autumn
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2008. Potassium fertilization contributed to reduce the incidence of scabies by about 59.7%. Results
confirm that nitrogen and phosphorus (DAP) fertilizers are not reliable in controlling common scab
on potatoes under local conditions. More research need to improve potato productivity and quality
with addition of micro-elements to enhance the healthy strength and, its ability to resist common
scab disease under Libyan conditions.

il gl

0 Goe (e 25 milipe (4) 2l it - AL GleesSI Jeleal] 2.2
Aoy cplsdll @ Alierll JWladl cupals colatll adgs e e 35
sdwsill asiwlisdl (pH) ssazll d2ys (EC) GLnSI Juasdl
Folsisll caioglly Lganll Balll cpsuudSIl Sligs,S (Cnzmg Al
Cyiall i oi ¥ sl Bac Al Bos Leag Bl polyid )l s
ezl Tudy Joliall pgasgiall A cclalatl] (Jll dzys (Il
112]

ol Golatll Caais - il Wl oyladll puesas 3.2
(RCBD) 4slgdall AkalsIl alasll allaiy 4uasyslly dapdl czely3Ils
Sps zlol Spunta / Wgew ubladl e (adie alasiul
(Auudyall (Germicopa) 45,4 7| Atlas/ by &yl JI(HZPC)
oyl ceyig Baygius dapydl cilellly dsasradl goladll sy
Wil ey b Libme il 2uysdl el golas Lo «pulaaall
s9dnsill g il slase (po ¥ ey coylel] sas ALalSI A5yl
Fal03w 2l dakall dolue il cboghs 3 Loay Al pgulissd!
64 Jo¥1 Ayl o ULl o oo 300 ssbidl o 070 Loy
NA6%)Lys2) ool (o Lslowe ¥daasy ol)Se S Alalas
A 2allly e 3l e Jo¥1 clads & e (& /paS 60. 100.80)
Sl olawsd) ssawsall Ll Aehill oo cond amy lilly el
SliunS) asewlisdls (/0iS100.70.40) (P20s %46 assisadl
Aelyll dic Busly Axds (a/piS 80.50.20) (K20 %50 ageulis!
A6l el Lol .(2008) i p5ell de 33 s 9y dalid] Aslasy
Zanly (2010 Zinss) Zasllly (2009 Zas,s) 2ililly 2009)aess)
Lol clads I8 e (a/0aS 450 0350.250.0) cxims il ¢y el
(K20 % 50) agaualisdly /038 100 Juses (P205 %A46) s5iungdll
[26] 5,50 23k Ao 3l i B lg Aads /a8 200 Jiaes
Ly IST el byl el el ales e - sl LYl jyuds 4.2
Gl LA bl sy ol duaws Laely dege cows Bus e
A A Ll Gl By B g S 639 o eyl

ool Al (S. scabies (LSl e Lolewd! c¥iall wls oaas
Ayl ) LSl e oS poliadl 6l a5 3 - 5L o))
e @3 dzull Sbyull e Wilgde 2550 100 sl clldg 5,8le ae
o2 L) By Aud S @3 Byl nally Cazmdy Hladl < UL
-121.% 0= 0) :Joall (5-0) ka5 el Ly cbiyall e a3LAT oyl
daw (w%80<=5 % 80-61=4 %60-41 =3 %40-21 =2 %20
Aglgendly Zeelsll Gl 3800 laties [11] wymll Jake dyull
= (2:1) cndolaadd Lady

F (1 TOOX S byl sie/ lall byal) sue
s / (ALY Azps Xlyudl sue) pyemal= (%) Lol 514 445

deuall 1
pmall ) iy (Solanum  tuberosum L) (ubladl Jopmxs
(@) @ sl aay Al 2l 3 b (Solanaceae) Aslxssldl
Ao Liosy s b 05200369 Jlg> Aladl ¥l Livsie il to
s ) il Jpsmlome o o) 8 pebollad] dady Ui ogala 18 5x3
B lily luSa all 17 gomi e 31 oLkl iy 18 (sl Lo
oebollal 255 .[6] 2019 —2017 eyl I35 b Cali 353 Layus
LS e catdll ASLAS1 ol (50 Lol (oo (el Butay 2L
ol [[303] a,udl e gl of 23,00 aubsLaliStreptomyces scabies
oazo ) LelaSyis AilesSll Lelyil pram Buaedll alusial
wligSa pesy Sladl s (puems @ JB2 59s L] (pouwlisdls
il ewdle [29.19:13] as Ul claudl 2oglal A glgwuall
02l LaYl iy Sigu Lud pads e Jony 35lgall ¥ ae
oam @ B Jgwmmll 83529 z ¥l G 5oL ) g3509 <Lealyy pien o
ekl ISy yuatally Jlall Ll v 6,51 3 31555 u8g (¥l
saedl 28La) of J) clalydl wie [22.17.16.9 | aiodl cagylally
oo Latald Aagliag A58 bils (585§ 9o L Wjlaall =¥ lall 389
A Ll poliall e Lgrmll uendl (g Al clad
G093 L Syl yiolially agudeWly cnSIl Aall 51 33,41 (NPK)
Loy cbolladl cliys (olyel 2xdlSay byl 839g un ¥l 8305
Sl sless Jleaiwl oF LS [34. 24 21 18] pladl oyl (o5e
257 uolladlt e 2LAIY oyl (i Al LSOl Ly pgigall]
3dusally o Andl paie (o BS 2uaS) zlizy ubolladl Jyiazme
oo 48Ls] wielsag 45¥aang syan Oy (gl pllas s agilislly

JSadly ool (amalnal) sedl Eigas (e 53501 Jalgall

(13] ity udll B3galls Aur iyl e L35 oy9s s llg liyull g yallal]
Sopieyilly sz Al dpeaedll Of Q) laolyad) ad Lud 39 [33.14
<UiSy Bigudll dxllally 2001 2o li¥l 3 Lsiae 5ok I o
Jie @byl (alel J18,Layl 09 2SI Ao it &yl 039 dawgio
Sl ks e pewdll 8l Jg> wlaslall 0] [5:2] giladl oyl
@ 5Ll OF I add Lialaney 23K s ubolladl clips (o)l
B2l (5385 g il 8ol et L) (adses pguaaligally Hgdungall
ol e Bpaleadl ¥ Iall il gute Aulys e el Gy oo,
e pladl oyl (sl 4l S scabies LSl (e (NPK) 62531
Jeo Aoy Jinlly Apagdall guall Byl cans (aballal by
L/l Zalaills Ao y3l) gl e

Jaadl Gylog slgkl .2
el gl Bylasdl S lasmay Ayl s - 1adghl igog 1.2
Las g YLe s 45:32 i ye das i Hadlglly Lo/ il 2alaill <3l
sLai¥1 8 oyl il Aiss (56 oS 65 A8lune ady (18,.545:12 Jsbo

JOPAS Vol.24 No.3 2025

2



Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on Potato Tubersand ...... Bisheya & Hamza.

23l (NPK) 6801 yumliall cya 83yiie aokpasd ¥ ae ol il

2008 a0l
&/ Ayl 4/ paS Bendll Jaza o
= 69 0 Ll
8.5 60
271 80 >yl
110.9 100
2264 40
25.9 70 skl
25.6 100
9.3 40
8.1 60 psalisd
35.9 80
ouds ozt (@l csllasegill /(1.8) =% S ggima dis Soinn 3,0 J3I
Agins 3958 Lo dagid 8yl

o Wiguw caigo ubsladl Jgmmel 2y oY) bhwgio 14 Joio
O9dugd =98 (a9 A =) (NPK) Sl slesd! e 3yupad o¥ e

2/ Gh daluy) & /paS/pandll Jana
16.9 alall
<52 520 <55 40¢ 060
<52 2607080
16.1 580 <5 100 ¢ 1100
o Jazes G Sllasogall /(0.57) = % 5 Ggiun die Soinn By J3T

Lsias 3958 L 53 ¥ Byl
Sl ol e 2 ¥l @ (nls 3929 (5) Joute @il il
3y 3923 I 631 Lea pguuligdly seaugally cazs Al o Buslie
09 (2009) dasyselly dua Il cnrelyll daladly c¥iall (o goine
5305 Lee 5 (NPK) Zpaladl) pioliall (o Lanedll ¥ 0all § 350501
Lyl A3l Wiguw canall a/pb 232 adlel oSy 2ualuyl 3
ALYy o9 Al dpaedl) ¥ dae (g A3,k 23t iS5 (2010)
pluiul tie Wigra caie ubllad) 2860 2a ¥l basogta 15 Joua
0352005 s5a0053 38 100 5(N) g Aeidl pumin] Lyotpaned =¥ lne

A8Ls| Oa dabladly clelall avezd pgrulios

A/ b by 0 e
Gl sl G S
(2010) (2009) (2009) '
=148 =79 =94 (0) Ll
<193 <10.1 <122 N 250
1224 <11.9 -14.6 N 350
1232 7.9 5.8 N 450

die Syiae Byd JB1 (2009) 1.9 = %5 Ssiue Lic Sginn Byd J
Lo g5 ¥ Byl uas Jooes (W1 illases il (2010) 1.5 =% S5 93tua
Aglas 89,8

ol oo, Al (Sscabies) LSl e Laeewdll eIl il
NYES S S WO (VPR L | P S TRWPOM | R WP (R ERNE RS DA |
oaadly 2l Sl e ookl BLYI ool ge CaiSIl Sl
NG ez 3 BLaYl Layel seeds e mliadl cdsg o (1) JSa B,
ALl el e Aaatie Bl 80Lag Gigu> Aud colsd (Auawdll
alad) clliSy gl poliall cpe 28LaLI

) T 100X{2s o) A2ys (el XS byl

Lol 8lig Eigdg Ll @ln cags - 1 las¥l Jul=all 5.2
GenStat ) el Aaslys Slas¥l Jelmtll g,y ailadl oyl (o yas
range test —) Duncans multiple jLasly gl alusrwly (Ed.3
Sllhwgio 45l (p=0.05) % 5 wic (LSD) $giae 3,3 J8i9 (DMRT
D lelall

-l 3

o) Jou lmall adge 5 Julows il i - 1adgl) A3 Judms 1.3
By Lgenall Salll & Tax Bty b oy plsd ol 200 oF (2.1)
SligyS gaugall agralisdl (nmg Audl Syime Oly amslll Ay
Jalons D5y glall J] Aslaie B gan) Amysg Aiadinio agunl I
Lew% 67.5 Spootitll 5501 O 4 Aladl A5l 240 ¢ U Ligasl]
il Lpmtlasd Gublad) Jganme Zelys laz 2o Ll (e Joy

oylzill 289 LAY LilesSIly Aandall paibiasdl (o 11 Jgu>

s1a3L

Sl / (5 sinal) ol
b ey ol il
sl ¢ 32121.6 EC el Jra sill da
Oslala e 32 110 Ca gyl
Osledue 25 sl
Oslall e 32 130 JRURLIN]
% 7-6 e)ﬁuﬂ.ﬂ‘ Clb):)S
% 0.1 3 guanll salall

10-5meq. /100 g A 5l A0l dadl)

L3 polysed 8,1 puadlly Jdlatlly 2olsdysll Camoll 2 Joua
a3l oyl adge

SN il )
0.75 ol sl
0.9 psandlSl i s S
1 SN Jouan

1 Lzageall da

1 Ll Gee

1 om0 elall Gac

1 Gl Gyl

1 R

1 alulaill

1 Jaiall o 0 el i

Ol (3) Jyguzr mlidl comssgl-: LYl e L] ¥ Il 436.2.3
2/5b 5.6 (azs s @iS 60 Juas dic a/ob 10.9 Wdlel oS 2Ly
2o posslins 038 20 Juak /b 9.3 5.8/ 558058 @S 100 Joae sic
dosdll e gladill of 3oL waladly Lsslaes Lsias 3958 3929
(NPK) 2531 yumlially dpeasdll Al (5. 035d0 U8 Lwoludll pinbially
Gl iy Yl 3 olass! J) gol M wlgrally susly do3=S
el oF @l e LS4 Joiz) sgausall Wls| wie waladl o
eie (e Ladkie Llewd cFuae Lie SdEdsy Al
ilSs pguiuligdl ae sgdwgallorgaugdll ae (g Audleinzg Al
posliod! yainy dpandll aie Labisly Jlsall e a/0b12.1.11 10.9
i a/pb 52 4.3 ssiusall of cnzg il ge 2/0iS 50-20 unay

Ay adl Aely3 dalad! e ol

aie Wigrw catse (ublladl Jgsasel 2 Y] lasgio :3 Jouzr

JOPAS Vol.24 No.3 2025

3



Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on Potato Tubersand ...... Bisheya & Hamza.

anysdl Aelylly Aalises Baend Sligtun wie Wigrw catm ailiys
¥l of e Juy las (Jamdly daglall Goaall gyl cexs 2008
Ll LpaSll e 86 L pud BLall G801 ualiadl (0 2ptpend])
Lol Egamd Lgall duddl o (6) Jguz bl gl LS (250l
3 Lylate i Gz g Al jaial slew c¥ias s ASLANN iyl
LYl 3008 Lo (%40 LadleT i aaladl I3 § Loy Lebigius praz
e Wls| wie Jas o onamg Al ¥ ae 8ol cisliy %35.8 cslS
B (o lasil ae Aglude BLoY igu Al (o G s5ausall slewdl oy
Ll cuynizily %32.5 labsl culy jeawsall S 8505 wie LLY!
e (n (8/0S 50) Juns e %27.1 1% 34.7 =3 LYl 53k
LYl B1s ;2509.%40-34.30n LY ud imglTy ¢ pguulisdd!
Bolewdl c¥iall aar 3 Lgian 3953 3929 pue as %48-26.2 (n

Aupiall alalall U3 § Loy 23Lall (NPK) ¢xS1 yobiall

25 1) Wiy s ebolladl iy e il ooyl palyel i1 84
[CHPEV LA LT P Y

LYl iy Sga> Aud (olassl Layl (2) IS4 mludl coessls

0 035 100 ool Ssiace ie %262 %373 =slSs wLall oyxlly

LYl Bigu awgin O cpguuliss @3S 20 ygansally g )

e LA ol %34.9- 262 o LI 5l 5 B9 %48-34.7

100
80

e i) i s gl e ilaY) 505 b gl

NI NSNS

40 —

60
2

— A~

20
0

& 2O N

PP OO O OO OO DD DD D DD DD DD ®

S S T S P (P W O O P (0 € P P P P

PSS SRS TSP KK ™

I P P S P P SIS S P LLSE S S S
8 FTLL S FTEES

O O o O O
S & & D &S
ST

S S

S SIS

FLSS
K

Lransll il gieal

(NPK) (o Aalizs Loewd QL:}.L“A Jie LZ.»}:.A: diyo u«.IaUa.n.” by e E‘U«Jl c_a)_'xJL, (%) LYl Budy Gigus dud L] 2 Js.:»

LSl e Lapendll c¥uall il of JI (3) JSa mludl adds
oalassl s e 2009 Leap, Il Aelyll Lesly OF (o yel) 2wl
e %10.2—5.8 % 209 16 oy cumglid o ymlly LLSY! By Eigo
Jlsal)
e e BLA ol (o LY 0L 1d509 Cagi> 1T Jgu
LU a9yl s (g ] (30 Bpotpand ¥ ire e ulboly g
2008 il A3l Jasll duagdall

A% g AL G gan e e
sy -’a.JL.i‘;(\ ) &L.i}{\ (%) &3 tall Al
Atlas b Spunta i s aiall
~78 <233 <4.9 <5 0 Y sl
1269 w263 <51 @163 20 Agned
<143 148.6 187 <187 60 e
. . gyl
252 ©20 <179 1253 80 /s
6.98 22.75 3.21 9.04 %5 LSD

Hgine il89,8 Ly w3 Byl s Jomd (G o segl)

posligddly sgdgally (s Aeld Aipenud NIl 1il:6 Joux
Lz lwilly Ailadl oyl (o Lol 804 1509 Sigd> e

2008 2l Acly3l ubolladl Jgpnnel

525 T gia Sy bsie i) Judl ,
(%Yilay! (%) i) e/ Lol S
313 387 60
343 40 80 s
35.8 40 100
343 40 40
325 40 70 sas
34.9 40 100
274 40 20
27.1 347 50 sl
30.2 373 80
35.2 40 0 wla

% 253-15 oy il piladl oyl Lol g Bogall 2ewdll o)
e o9 ) o (038 80 <60 <20) 2yt =¥ iae aic % 48.6-20 9
die Ladseie colSd Ladlioeg Auloe oy « bl Wi cnaiall
il paased) dend) e 3aa5 09 Ll 20l dupawdll ¥ aa
el walall Laixie % 4.9 K8 1LY 508 dge Lol conmmg gl
e Loy conmo ! (e 2/0aS 80 Juae wie% 8.7 igiu Ciino e
el % 5.2 a/@aS 20 Juas wic LY 314 ige o udbol e
LU DL ciisall cuda oF e Juy o21e¥1 Heeds ool % 26.9
NPK 801 jobiald dyupeud)l c¥uaall 4l Go39 ailidl ooyl
(7 J942) 2008 duas ol 2ely3Il Jamlly Leapdall gouall Cagyls s

JOPAS Vol.24 No.3 2025

4



Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on Potato Tubersand ...... Bisheya & Hamza.

Ao glasyl ) @352 Les posigal d) ey Jymig sl e alelas
ple ol conroill jmie e 3eS (laady ((pH) LA Lsge>
GuST L liag [27]4glall dlaiuy of Lglall &50L dlelasy dnlmial
L3lgiag 48K SlaSy Aol juolially !l Joo il mlis
T bl dgunzme 505 J>lie 389 paie S jdumay soliall on
Jssame o (e aS53 Lel e o)) 3 8505 929 (0 o2,JLg <[20
Lolsy 5mS laSy S polially el Zlimy (ubolladl
sue alaidy (0985 3 Dsdwsally il geazll said Cnzmg Aadl
oolasi¥l a s 189 byl Bage (i pguuligdly cclodd byl
oalasly Lyaall 53U A8 Caru 2008 as,sl Aehyll Aa ¥l @
Lonnly i A Yl 3 5L (i)l pBge LA guaiell Gormell
Sl s wuaatly oy Al yuaial 2l Hyopend)l S¥Aall die
Sgylall cms bl (g 558usally Gumg Al dpandll wlulys 2s
oballadl wlys las [31.27.23.15.14.5 2] 5 Jos 35 aulll
Gob e Jazis @I (S.scabie) LS el ladl oyl (o e
LS Gyl 2818 ciagemy (gl 2000 lossy Llall iyl
Haall aenr @ Axndl abyudl e ALY uadl (a0 Heds o
Lo Ao Aontsmtad ) iyl 0 ) 9y 3dnysed) A3l Zed)
Lsgax A3y39 Auaisio WBLall slewdl 1Sy ALA1 oyl Biliang
slaws plagial o LS ol LSy seid Lwlio cs (pH) 2,01
Loga> 220 g La5)| § e 13 Lysally (DAP) pgigadl s i
Lzl el olsdll Zaspw assgedl zloly U dlles e 2501
Syl e LSl geis blas 3oL § s welucgydad! goazlly
s cuaaily Aladl ooyl Blol Budy dud cerasy) cUlsg 458Gl
e 8.5-8.0 s (PH) L gl &y il 8L Jo luslydl pa sl
glanyl of (e Lt Juy 1dag Adle sy piladl copmlly LaYl 33
LB Baliyg LSl boladd (il deydl J) 4,40 (pH) ogexll 420
0o dm 9 Sl (0685 559 ublladl als (e LYl Sy
3yl 4Ly 4 0L Ao gillg i pal | LSl L i) 35aoedl algall
Aey3U0 (golaS Antimradly Bump, Il 230 el byl e L Mamily
Slads degbuslite @l (Lyse) Otz 9 Al yaie 28La) o) Auis,5l)
(PH) agexdl s glasyl (e Jony (NHa) pguigel I U allzsy
ool by e SLadl ol (e O e 1835 il s AL
G 3al3dl o LS [32 028 (3 ] dpaus) ) (e dudn il Al 8L &
o Al 0S5 a8 (2008) syl delyi il LY iy Gigas
N> Slaadll sliag 6,01 olis 24 3 83L31g 2l 8y Ay Lzl
el Gaye sslat e plaeludl (Mloladl Lagd puling < oy Gyt
solially teasdll o) [20] Jazlly Aeapdadl Sgaall gl s pSLAN
o) & (S. scabies) LSl e il ad pud 53,850 (NPK) 2wl
Ol LS .53 adlidsg 8,15 sl ailadl ol (o e BLaYl 304
Ll il 4 e pgunlisndl o /eaS 80-20 G =¥ oally cpe
oo LAl Game OF s aILadl oyl LlaYl BAdy Lud e
Jams clalasl 0 alall oSy (130ppm) aseulisdl
oo d3s @1 ALl Aadally WO & laas ciusT @iy pubollad)
poeslisdly el 018 cllng ailad) oyl Lo &350d1 Ayl

20 20

N
° %

10

2Ll 250 ¢ 350 0 450 ¢

AfarS Lyadl) CNaall ALY G E ALY 305

Bolew ¥ e die SLATN Coyaddb L Budg Cigu> dud 138
2009 deap I Al (G oz o Aad) o0

ol Al By Siga Aewd of Lyl (4) S mlud) e LS

2010 2aas 1 A3 Buiiiag 2009 i il A3 2le pLAdI

>l e lall gazg Al (o 2/0aS 4509 350 Juall wic dalsy

0SS A pe gy A b3l 4l o0 bl sl gpasll pgamll sas

N =S 0 ¢
36+ 27 ol -
W =S250
25 -
20 #5350
20 - 17.3 =S -
16.2 6 W =S 4500
15 -
10 - :
6 71
> 1.2 3
0
%L Crgn> %LV s | %L Geus %ALY sud
2009 4dsy5 2010 42

oblladl alys e aSLad) Gyl Ll iy igu> dud 14 JS4
@3S 1005 (&) cnzg Al (oo Balizes Lopasd olbigiuwa wic (Wgew)
Jaxll

-assll 4
Gezodl Lpe Aglde juolic Sual zloimy (ublbdl Jsnxs
Sl ) o9 padill Oy BaS SleSiy agaubiodly Hyawsalls
Lol colomtdl aBige 45 Juloes il rangiy e ¥y gatll e 2l
obladl Zelst Tus 2ot LSy awladll joliall dassie
oS5 Slalys ae il sda dasly (AblesSdly Asbipall Lyasbasl
(4] L 3 8ylazdl o Ay 3leasSdly Aloall Lgmsbiasg 2,501
2 ol 1y Az Yl c¥uae § polassl () Awlull @l pdds
3late s agllall il Las¥l ggs ALall Lupeudll w3 lall o1 ]
okl ¥l 389 (NPK) 2w Ll pnlially dpeadl oof e 0S5y Las
Anl) Syl Boga audyiy L Lyl Bol3) dnls Al g deal 13 L
SBlall iz Al 4eS (alass] g 055 Wy ubslladl Jguazel

JOPAS Vol.24 No.3 2025

5



Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on Potato Tubersand ...... Bisheya & Hamza.

 54-47. 4o 30 dyall

oolladl oo ol @M e gilly a8l liall (e 2 Al (0
Aapdailly A pslall A=s (Solanum tuberosum) 83s1ull

(V| 8ldy Layladsl guwy bladl/ bl ua‘)“i M‘}I o)
926-905. (0 9 suall Zalsll Ao L (ot alizalailly

alss clgins «LessS) Auaalll 01 .(1993) ¢ copama ([4]
Ll / eyl (sl ol Fngall Al (311 LS

el adsll Cag,lall s (Solanum tuberosum) (ubolbad) Jgpnss
(2:1) loaadl (18) alzms eyl aslald 2l

Las(2021) FAO llal 2ely; g 2uie¥l dalaia [6]

Abbasi, P.A., K.L., Conn, and, G., Lazarovits, (2006). Effect of [7]
fish emulsion used as a preplanting soil amendment on Verticillium
potato. Can. J. Plant Pathol. 28, 509 wilt, scab, and tuber yield of
518.

Abd-ur-Rehman K., S.R.A.Gardezi, M.Shehzad, S.R. Ali and, [8]
M. Atig (2015). Management of potato common scab through
fertilizers. Journal of Agricultural Technology11(3): 747-751.
Iftikhar, M.H. Soomro, S. Hameed and, S. Khalid Ahmad, 1., S.[9]
(1995). Diseases of potato in Sindh, Pakistan during (1994) CDRI-
Pp. 35. PSPDP, PARC, Islamabad, Pakistan.

Amtmann, A., S. Troufflard and, P. Armengaud (2008). The [10]
effect of potassium nutrition on pest and, disease resistance in
plants. Physiologia Plantarum, ISSN 0031-9317.

Bjor, T. and, L. Roer, (1980).Testing the resistance of potato [11]

varieties to common scab. Potato Research, 23: 33-47.

Ensminger and, E.F. White, E.L. L.J. Evan, Black C. C., D.D.[12]

Clarck (1965). Methods of Soil Analysis Part land 2 Am.Soc.
USA. Wisc Inc. Agron.

Cambouris, A. N., St.L.Mervin, N.Ziadi, B. J.Zebarth and, 1. [13]

Perron (2016). Effect of nitrogen source and rate on potato tuber
external and internal physiological disorders. Proceedings of the
International Nitrogen Initiative Conference, "Solutions to improve

nitrogen use efficiency for the world",4-8.
Cambouris, A.N, St. M. Luce, B. J.Zebarth, N.Ziadi, C.A. [14]

Grant and, 1. Perron (2016). Potato response to nitrogen sources
and, rates in an irrigated sandy soil. Agronomy Journal 108, 391-

401.
Carl J. R, K. A. Kelling, J.C. Stark, G. A. Porter (2014). [15]

Optimizing Phosphorus Fertilizer Managementin Potato Production
Am. J. Potato Res.

DOI 10.1007/s12230-014-9371-2

Datnoff, L.E., W. H. Elmer and, D. M. Huber, (2007). Mineral [16]

Nutrition and Plant Disease. APS Press, St. Paul, Minnesota, 278
pp.

ate BLal 0] % 59.7 Yoo Lla¥l 2w pads § el Jle Jaes
Slles @ eSomtll Al Agae alel pads e Jony pgaulipd!
4,00 aabolall LyuSdl Aol coladl delia 8,08 83L5 (9839 (Y
e LYl Bidy Bigus 3 SVl o) [10 18] cymll Al
ol Ueaiud) $9ladl cuwn O Ladsio of Adle Loewud ¥ as
ALaISTl 3,01 Aayylay ey 39 oyl lally dpauydl 2e ]3I Lil=e
Oo a8sll At o pell Al LSl ouall A8LST1 8Ljs (ylogis
o0 ASTAle Lo g Sl A8La) o) [30.1] 2yl ol il
ps e Lo 1[5.2] Bur bl 30L3) L] (Jan a5/ S 450
g Slipall (33555 Ay tic Runliny AL 339msll yuoliall s
oSl Eaa golsdl Hlasd| gy laudly yodadl Aslias e Jony
LI sla35y bl ! 3lis ) e LssSll dely Idag dyal)
oo bl caasly craddl wie 50l o (e ()Yl elsg LU
055 45 il sda [10.8] @lall pubslladl Aely sblis 3 Slalys
O A5l (e 8yall Aatas by J) 7z ity Al ign 15 5 Lae
i) Jssmsl) gumlly Zumplyscal clilaally cam Al umic
Jleaiuls ubladl deud of A=l 40l Qg lall cs Auele
Bge @ (NP) ssawsally s Al (e gzl 2L el
s29h Lo 1 Lyl o3,00) (nzg Auid) o (DAP) pguigalll Sl culinegd
L] w3 b syl sl Ldglas Aailadly Leg as¥ls Goully
3 Lol slaxe¥l (Say Yy Amidl clyull 539> asiisy Jywaxll
Gl o sl cllazy @8 (g cuballadl e 2SLadl Gyl d=alS
porusidlly cupsll Liay Grisally dawsill ol ddlsl,
sl e¥iae 339 pguulisgdly seauwsally (azg Al o pgrud Sl
Lmiall aladl 88 juan) publladl ols g J> 1l 2slin duelses
Seo Ul bl sl (ol Slawe dglae e 45,80
I Am Loyl 550l o a1 Aol Al g all cams byl

Las 2y udll B3yl

~iolaogill 5

delll dielse Laoy el clideally plezad cne )l wdys -
B ol (250 (00 Al wliyo As )39

il clinlsll 385 Las,all Aol bl gplasglsl

85U Graually Sl uoliadl (po dyobens ¥ las Wls) ey -
ookl A3 § Benluall Sliyall B350 2 LY

b gl S o alomd] Sl el ol 2lalas —
LISl A3l aliyy supas) el

9l Adsdy Juolme pe A ol 28l duelpll Byoull Gudas -
A

il .6
ebladl / bladl @by 593(2012) alie. o 9 AeYl e skl [1]
Jolally 3luall ouls,udlg (Streptomyces scabies) o ,zeJbs Leado 3Ll
Ll | 5 Alma. 2 Caglip Bl syl ) oyl a5 § el

JOPAS Vol.24 No.3 2025



Effect Of NPK Fertilization Rates on Streptomyces Scabies the Causative of Common Scab Disease on Potato Tubersand ...... Bisheya & Hamza.

Waterer, D. (2002) Impact of high soil pH on potato yields [32]
and grade losses to common scab. Can. J. Plant Sci. 82:583-586.

Wiechel TJ, E.C. Donald, and N.S. Crump (2007). Effect of [33]

calcium compounds on common scab of potato. Proceedings of the
16th Biennial Australasian Plant Pathology Conference Adelaide,
Australia.

Wiechel, T, J and N. S. Crump (2010). Soil nutrition and [34]

common scab disease of potato in Australia.19th World Congress
of Soil Science, Soil Solutions for a Changing World, Brisbane,
Australia.

Dordas, C.A. (2008). Role of nutrients in controlling plant [17]
diseases in sustainable agriculture. A review. Agronomy for
Sustainable Development, Springer Verlag /EDP Sciences/INRA,

28 (1), pp.33-46.
Jeff B. Jones (2012) The role of magnesium , Huber, D. M. and[18]

in plant disease. Plant Soil. DOI 10.1007/s 11104-012-1476-0

Huber, D. M. and S. Haneklaus (2007). Managing Nutrition [19]
to Control Plant Disease. Land bauforschung Volkenrode 4 /

(57):313-3.
Klikocka, H. (2009). Influence of NPK fertilization enriched [20]

nutrients contained in liquid fertilizer insol7 -with S, Mg and, micro
on potato tubers yield (S.tuberosum) and infestation of tubers with
S. scabies and R.solani. J. Elementol. 14(2) 271-288.

Lambert, D.H. and, F.E. Manzer (1991).Relation of Calcium [21]
to Potato Scab. Phytopathology 81:632-636.

Lambert, D.H., M.L. Powelson and, W.R. Stevenson [22]
(2005).Nutritional inter-actions influencing diseases of potato Am.
J. Pot Res 82: 309.

Lazarovits,G., K.L.Conn, P. A. Abbasi, N. Soltani, W.Kelly, [23]
E.McMillan, R.D.Peters, and, K.A.Drake (2008).Reduction of
potato tuber diseases with organic soil amendments in two Prince
Edward Island fields. Can. J. Plant Pathol Vol. 30:37-45.
Vassileva (2014). Effects of Mitova, I., N. Dinev and, V.[24]
production. Bulg. mineral and organic fertilization on early potato
J. Agric. Sci., 20:1182-1188.

Mizuno, N., H. Yoshida, M. Nanzo, and, T. Tando (2000). [25]
Efficacy of single application ammonium sulfate in suppressing
common scab. Soil Sci. Plant Nutr. 46(3),611-616.

Narayan C. G and, Nath Das M. (1979).Design and Analysis [26]
of Experiments New Age International pp.488.

Pinedo -Taco R., T. Olivas-Alvarado, G. Rodriguez-Soto and, [27]

V. Castro-Cepero (2020). Effect of nitrogen and phosphorus
fertilization sources on the potato crop yield (Solanum tuberosum

doi: 10. .L.) Rev. Fac. Nac. Agron. Medellin 73(3): 9255-9261
15446 / rfnam.v73n3.82624

Tahira N., M. Inam-Ul-Haq, T. Mukhtar, M. A. Khan and G. [28]

Irshad (2022).Incidence and severity of common scab of potato
caused by Streptomyces scabies in Punjab ,Pakistan. Pak. J. Bot.,
54(2): 723-729.

Tripathi R., R.Tewaril, K. P. Singh, C. Keswani, T. Minkina, [29]

A. K. Srivastava, U. De. Corato and E. Sansinenea (2022). Plant

mineral nutrition and disease resistance :A significant linkage for

sustainable crop protection. Forntiers in plant Science Volume
13.https: //doi.org /10.3389/tpls. 2022.883970

Wang, A. and G. Lazarovits. (2005). Role of seed tubers in [30]
the spread of plant pathogenic Streptomyces and initiating potato

common scab disease. Amer. J. Potato Res., 82(3): 221-230.
Westermann, D.T., T.A. Tindall, D.W.James and R.L. Hurst [31]

(1994).Nitrogen and potassium fertilization of potatoes: Yield and
specific gravity. American Potato Journal 71: 417.

JOPAS Vol.24 No.3 2025


https://www.google.com.ly/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Manindra+Nath+Das%22&source=gbs_metadata_r&cad=5
https://www.google.com.ly/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Narayan+C.+Giri%22&source=gbs_metadata_r&cad=5

