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Table 1 . Comparison of the virulence of isolates of Rhizoctonia solani on potato plants Agria

Isolates 1o 3 g 5 emli g g iy i 1 131415 16 17 18 19 200 20 a3
et g 2 e o d e g s gl gt e g g g Ly g in s

experiment

L R R T TR R T e e e L

experiment
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- Results are the mean of three replicates for each isolate in each experiment

Virulence of the strains tested

-0 =no infection

1 - Slight infection of the small buds on tubers

2 - Severe infestation of small buds and drying

3 - Slight infection of large and small buds with dring
4 - Large buds growth stunting and drying

5 — Dring of large buds on tubers
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Table 3 . Effect of green sprouting of potato tubers on growth and yield of plant.

The mean growth factors in the different treatments

Serial Treatments 2 "
”_ﬂw R, NoioT stoms No. of stems Stem length Tuber weight No. of tubers according to size'
: per clone (cm) (Kg) Very small Small Seed Large
1 Contol 73.12 b 3.78 C 54.93 ab 9.35 cd 166.44 be 38.00 cb 37.81 be 77.00 A
2 Sprouting seed tubers 104.5 a 5.46 a 51.00 be 10.22 a 194,75 a 51.93 a 4831 a 7831 A
3 Sprouting seed pieces 66.93 b 4.67 ab 47.67 cd 8.76 d 194,34 ab 37.96 cb 41.75 ab 76.84 A
4 Sprouting only 28.56 c 2.01 d 44,82 d 5.86 e 110.03 d 28.50 ¢ 24.21 d 44,84 C
5 disinfection Seed 73.12 b 4.29 be 57.71 a 9.66 be 144.69 ¢ 34.90 cb 31.50 de 64.81 B
6 Soil disinfection 79.78 b 4.74 ab 57.89 a 9.58 be 153.59 be 41.59 b 33.00 be 66.43 Ab
7 Seced and soil disinfection 82.00 b 4.78 ab 57.21 a 9.93 ab 154.78 be 42.18 b 34.81 be 67.00 Ab

a5 B F ediog ¥ la 4y bnoad o3|l SISE 4y jled 18 0 35350 (gleead )
i 5 oyl e L o5 03gs ¥0-00 o}l gl 5)s (slmost. a3l (5,3 b (Sis5 3yae Lans 45 39s 530 0 oy Sl gloond o o3l )L 51 5y, (glmond. 33l a5 BB 002 & Conl (0 & 0l (a1 s 2t
gl s oaliznul 15 44 e SDp D\,}Fw&b_o Shet Gran Ypens a5 009 I 5 a5l feo Cd o glasad il F1ies

1. Tubers in each treatment were divided into four groups according to tuber size here is very small so the size of the: gland is not usable. Small lumps the sizes of the seed tubers are very small and some of them are edible or seed.
Sized seed tubers 55-35 sometimes edible seeds, which are often used, large tuber was too large and usually edible part of the seed is used in the shear direction.

(P=+1+0) axdly coi b ime 2205 pmlaw 10 S0 faejl ulsl p allia g L slacl Y
2. Numbers with similar letiers are not significantly different at 5% level by Duncan's test (P= 0.05)
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Table 5. Analysis of variance and CV of examined factors in these experiments.

ol 33 oy 2590 Sy gSB CV 5 (il lg 4325 -0 Jgur

Mean square

Infection of root and stem to canker disease

Sources of Degrees of < Nt
Sl em 0. of stems per
variation freedom S Diccase index length No. of stems s
No. of healthy infected
e Weak Medium Severe

Treatment 6 1111* 898" 4,54 * 4,89 ** 5.70 ** 890 ** 16697 ** 39.45 **

Repeat 3! 6.84"F 7.80 * 4.44 ** 2.27:* 3.76 % 148 ** 656 * 0.88"°

Error 18 0.09 0.13 2.11 1.28 1.40 39.45 439 1.11

1CV 48.56 42.86 53.62 80.08 104.62 11.84 28.89 24.82

(L 93 ggame 3 ot o (glp S0 TY) ol o Wl 0 oy o5 005 Jlo 2 lp (o8, T 8 52 sl 50 F ol (0 Kls )

1-The mean of 4 replicates for each variety (4 varieties) for each year are presented in the following point (32 replicates per treatment for a total of two years).



vFa i SIS o, Golem J5S 50 et 5 (Sl slasls, samlie i Sliolai

09,5 4w ;o lraals 5 1Sz B 5l colaul ¢ jloailex Joll dojles 4y bogy e (sbdosls
(Y Jgaz) aud 55 gline (s Lol

ool 09,35 93 4 whnd ab o lajles (Sogll a5 ams e lid (5len a3 ls
2955 0 Byl plo 5095 o 0 Jballsr (6)d Dlakad g boas ol oS ool s
Sl iz il Comnl o oz a3lh ) il (F Jpaz) 93,50 S
S3) and ysb 4 g bpdsial asps L 5 s jalb Gies L 5 ugminali 520
5 by $9y SO kS & dhegie a3y 0 op ssalie BB e slaadls
Gl 53 o9 osalive Ll zody 4 ey n) sladle () aShy wcuBls 3525 Loyl
5 lalsz Lot ol 05,5 Sy a8 wiidls S8 ()Ll 05,5 95 50 lajlers (ISLeS 5 b
2 0l Ol e g aals jo (Sogll (p pasas ok @ly bbles ple Koo (29,5 50
g W5 18 b 9o cnl o )0 bjles (Gile Sl 009 SIS 5 )0 plgS Sedens e
(F Joaz) audls (g o sime il dalis b 1,257

Jlesl lajlos 5150 olow 0)58 ()lom & looas Sogll (ogas ;0 ooy mlbi
olaws o b lews Sl doepl ;0 (FV Jouz) Cawl 00g0i Cad 399 Wiy, 5l 5S35 o0l
@ 00yl sloons olaws Ll 5l Jg canls J18 g Lol 09,5 g0 40 )kl Ll 5l Wl (sleens
Jlesl slajlos 51 Siblas cllas ol ilazs S )18 65kl 09,8 w50 ol 098 (5l
Al bejless (5 590 0al plowl o Sgasad dLiwl) (pl )0 ablge g )lom S2lS 50 00l
a5 aed oo ol s b 0 (ghles (ol el ilosgs b les e a4y Coeid o Sxe
lojlos b anlio jo ()bl 09,8 S j0 o Sod (sl halS (o 0ads Jlos!l sla gacas
isls dalol wigy Glan LS 50 lawgio by ailosg o sme JIL call g loailes
a5 wdlise stz BB HIL oS S p0 el Jlasl sl gsacas wal b o s
(FJgaz) aas oo (Las s sne Sl 03 (0295 )0 wals g jlaals (sl Lo 4y S

Olyee 5 (s ok gad g 0y )0 oad Jlosl slojles glavslie slogows)
L odiler 6,00 lroas jlas o ddle olaws p in aS ol las (¥ Jooz) Jeae
ol g adl oo sae YADF L (F) Lo slaatlyr cuas (Lo jo o) o ieS g 00e V- F/0
Ales 518 il 09,8 4w o S il JI3 b g0l o jo sl b ool e
Oty 0ae O/FF L jlodilex slooas Jles jo I o 0 dBle slaw Kl iz ep
Slowd e Jg g Llo 1) a8l olaws o 508 Vo) L (F) Lo sleaily> jles g Bl olows
O Jgoz) as 5 18 b 9o cpl o 50 byles sl booles sae YIVA L sals
sle,les a5 555k 4ol loas Job o,y aigy 50 (Sglie ST 503l 0,50 slo,les

OV-0A b oy Jsb ke oyt el b (g)lel 05,8 Sy 45 (Kb cosds Jshend



VA Glaas; oF o lads (pgus Al aé.wfcl..f Yv-

M) Ol GreS i8S 18 walh b oles bajles ple b awglie jo Jsb s il
S 155 5 eSe3lsl Jsb steilo FEAT L (F L) o5 slaalsr Jlos o il Jsb
Jsb ye il OV U loailax slaoas jlews 5 Jobo yio il OF/AY L pgo (g0s, ;o cals
(B 5TV slagaz) wad @8ly S0 Jled 99 oS & e 3 S5 8 pgw plis o
ey Jgaze Gl eSSlee (o) 50 (g0l 9550 Sbsles Slanlie mlS (e
Lobalsr sloosd jlaes o adsh Gliee (nyiden a5 ol lis Gudid col )0 (V Jso2)
Lol 039y 0,55l BIAF L s sladiloz Lo jo Jgame Glime (2508 9 55k Vo /TY
9 w08 @8ly g pgo plie )3 9095 S 50 (o5 Sl Sl b Sgdens lajles
AVE L (F o) Jloalyz (sla,iy daksd Jlas g poms plie ,5 p,55LS AFD L 5 aals
PSS &y S o5 D o (550 09,5 B 50 plisl gl &dly jo 28,5 18 6 el
CD)d 9 o iy i sl 09,5 Yoz @ o3Il sy lpod SIS il Iy e ]
osaz) Coul 03503 (595 Woud (5l W) 5l s ylel Cumdg 09,5y p0 4 ols (lis 5
(F 5

Co 2 ($0)lge 5 5 anil (St Bras fy Jlee Gleosd oS Sl S5 4 6
Olgie Cod g axils 6yd edlitl 950 @y lacsslen 4 (gl Sl as)ie cudls
Sy 5 Sy gy sleoas pges jola I 028 e J13 Gl8 0 5 SAS 8550 g8 (e
oolwl i ojg0 Blanl s oS wllb o Llo 1) Sl 5 6,0 Gras Sen
0,5 oo

¥ sl loss 2Kl job 4y g gamme o oS ols Glis Gdos cpl Sl Jols @S o) 2

Glejlos L ST o5 L cadlws dojo Ll 5l s jw slaadile> glils a5 F 4 Y
OSes 45 s> e anlei e <l S g L0 plg Ssacas LasYl 257,65l eoli
Sgi oanlie o sime il il sloasli 1o s lel Lai 5l a5 wn (63,lge ,o Lan Cul
5 el AG3 L3 )T (sism am)) (53909l 055 a5 (ol & 425 L () Jgo2)
2 sliend 4 i gj9egmll 09,5 ol (Balali et al., 2000) cowl 00505 astin
Soloz obml Sas SO &j90 a bapdsial 5 bty ) (oe) ) aBle ol okS siej
L oloslie u.,‘ b joom Lgl.bddb_? S99y S )_i;l.w G)L"-“-’ NN o ‘suLA Sl uio..c
ol o 7,4 Stevenson et al. (2001) 4 Rich (1983) Phillip et al. (2013) L |35
Wl oo ;L byl S 50 oS (p ) Glacend 4 hid g )lon (pl Jole a5 pgas



v ey SLgS 955 6slens JAS 50 (oleends 5 (o500 Globs) G lie 1 Glphol pai

oS iz ,m il e b glalsr CiS Lol 1o oS (F) e maas 4o o)l Cdlse
2 Golew arwgi 5 obml jo byl plo & G 6 Seidr ialS Sis SSLS (6l
S (o Silon s S5 (ST 5 8l S g pie o 5 T i) 315 ko
Wl o g bajlesd plo & Cund 008 W9 Glime (S frege 4o 5l g IS ja )0 Al
ryas Gl 5o Lo LS L g edgs o9 pwyn (nl S (eolB Somal LY o)
plo @ Cad Jlos opl o Jaame odgi lie w,» (Rezaeiadl, 1993) o,ls &y lee
@ lew ol Joow Khles a5 aoo oo plis ioli8l asyo Ve sgas walis 2o g bles
ol sheglie (Budod (pl o LS 5590 pBB)] &S wiz o Al g S SOLS (6 )les

Banville, 1878; Bains & ) o,lo cidlge pgas pl jo Sla)li5 L g atils » o (gl

.(Schopmeyer, 1998; Mikitzel & Wattie, 2000; Raven, 2010, 2013

Gl el 55l ek 4 by Geajoam jel g S gke b b bLsl o
I S E R o R E R BN CJROW PV IR I ST e RO
doys Vo sgam b a8 ol S g 6,0 sloosd plys Jsie w5 w0g,F cnl jo Sosl
Qe ogar 5 dald 4 Cad iz 4l 18 095 ol la e ple 4 Caad ralS
Essah & Honeycutt, 2004; Wilkins & ) aes o lis 1) g)lewm ,o jmals a0
.(Spudman, 2013

=y JB S )0 gleosd Ssas s slajles add oliw 0)58 (g le oga> o
5 bood cuodles ol broyl o a8 ol arils uios ol 4o wals ¢ ble lo 4 S
aoyd Ae sgas wal jasll (o oS @Vl cl cssline LB b asls o usee
o Hlid pl o oo Hlid e lodilex slrons g dall 4 Cad (g )lew o ialS

Sle oliw a4 Pl obew 0,08 (g lem ialS )0 S g 5,0 slross Jsacas aS el
. (Dolnicar, 1996; Plessis & Meyer, 1998; Wilkins & Spudman, 2013)
3 e lon (il 0))lo Loles g poons By 2alS )3 (lewy Copae (Jl> 52 50
ol 20 ddle slaws (o Slee o ion a5 G20 o lid Gadod pl 0 e joumw
Cowl 009y ol 4 s ioli8l woye T Ve dgus L ey 4 balles sla e
Voo sl (Lol syl ple b awslas jo d>icpl o (Smith-Heavenrich, 2012)
O Joo o s opl gl a )...sb oaied lis AT 0gd co cdnlin Jease (gowo,0
5 LLbls LB (5 Lo (st 5 3L 50 a5 0392 o J3g IS 5 (558 slaailyx 252y (Ko
03,5 Sy ol b g oaid lodiler Conl (Sew Jdo 2 4 a5 Slaoad B> (6,50



WA e oF o)lads pgm al> o S50l S VY

SU o515 g olS slawi 0929 ;550 8)lge 310005 oo gyl S 45905 5l 09> 4 095 AT
Ceils (RYs aloz 5l lgi e 1) as 50 (S5 SG 5

slooos Qa; )‘.)4.315.? g a5 col o Q.g" LQL’; oL Q.).‘ C”L“’ G
ade ;588" asVb olg)l slo)siS ST 0 dz (] 6 g jw Sy 4 (eja Sy
B Cules g cods 5l g 0ol sl joi B me 0 A5 (g il VY ladilg> oSl
L oy ol o5 Lasin a5 jshiles .ogad oolatw! cuils Cpz aiin 5,550 429
oS Care 6,k loord Bi> 3 g Siad SLE g lem 4 olS Joss g 55U ol
Gl Shz 53 «(Jg 00,5 o0 4050 )3 Wi o515 Lake g 0l )0 (B8 Cge 5 00903
(S g0 o) S ‘_jo}l—l A Ay (69)lge ;0 g bdoas Jsacas 4wl colwo g
O ohgy 3l eolaiwl Dyge ol il co oolatul 050 WSE B L S Jskcas
(b pl s @8l )0 ged Sgaeas o ] 5l E el deoas 05 loailes
50 bl oo oliond g o015 A o gy Aol 55 UsS sla by, Bt 5l oolaiwl SbLa
JU il 009 el Cudbge 4 0000,5 cwyp oleend g (2lija (Bg, 9 (GuhS oyl
Ol Bl e glrasly o (oo kg pslie s S92y Djgo 0 oS wlb o
09,‘,.: oJJL?L;f LS)L"‘"‘"

&lw
Anon. 1987. Disease Assessment Manual for Crop Variety Trail. National Institute of
Agricultural Botany. Cambridge CB3, OLE.

Bains, D. & Schopmeyer, C. 1998. Rhizoctonia Disease of potato (Rhizoctonia soloni) :
Fungicidal control, Susceptibility of potato cultivars and advanced breading lines and
infection of rotation crop plants with the pathogen . ICPP.Paper No. 5.6.5(PP-2).

Balalli, G.R. 2000. Use of DNA markers for determination of infection to Rhizoctonia
solani in soil of potato growing areas. Proccedings of 14" Iranian Congeress of
Plant Pathology. Is fahan University of Technology. p-98.

Bandy, B.P. & Tavantzis, S.M. 1990. Hypovirulent Rhizoctonia solani on Rhizoctonia
disease, growth. American Potato Journal 67(3)189-199.

Banville, G.J. 1878. Studies on the Rhizoctonia disease of potatoes. An Potat J.55-56.
Behdad, E. 2009. Diseases of crop plants, Neshat Publisher, Isfahan of Press, 452 p.

Booth, C. 1971. Methods in Microbiology, (ed) Academic Press. PP 759.

Caling, D.E. & Leiner, R.H. 1990b. Effect of temperature on virulence of Rhizoctonia
solani and other Rhizoctonia on potato. Phytopathology. 80(10)93-934.

Caling, D.E. & Leiner, R.H. 1990a. Virulence of isolates of Rhizoctonia solani AG-3
collected from potato plant organs and soil. Plant Disease. 74(11)901-903.



ARA) ey SLgS 955 6slens JAS 50 (oleends 5 (o500 Globs) G lie 1 Glphol pai

Carling, D.E., Leiner, R.H. & Westphale, PC. 1989. Symptoms, signs and yield reduction
associated with Rhizoctonia disease of potato induced by tuberborne inoclum of
Rhizoctonia solani AG-3. 66(77)693-701.

Castro, C. 1989. Ecology of Rhizoctonia solani and disease development in relation to
anastomosis groups. In Fungal Diseases of the potato. Reports of the planing
conterence on fungal diseases of the potato held at CIP. Lima, Peru.

Dolnicar, P. 1996. The efficiency of breaking of minitubers. Proceeding of 13"
conference of the European Associated for Potato Research, pp. 544-545.

Escande, A.R. & Echandi, E. 1991a. Effect of growth media storge environment, soil
temperature and delivery to soil on binucleated Rhizoctonia AG-6 for protection of
potato from Rhizoctonia canker. Plant Patholgoy, 40(20) 190-196.

Escande, A.R. & Echandi, E. 1991b. Protection of Potato from Rhizoctonia canker with
binuculeate Rhizoctonia fungi . Plant Pathology 40(2) 197-202.

Essah, S.Y.C,. & Honeycutt, C.W. 2004. “Tillage and seed-sprouting strategies to
improve potato yield and quality in short season climates.” American Journal of
Potato Research, 81: 177 — 186.

Gronquist, J.A. & Anderson, N.A. 1977a. Glasshouse test to evaluate the response of
potato cultivars to Rhizoctonia solani Abstract, 69 th Annual Meeting American
Phytopatholcal Society, P. 196.

Mikitzel, L., & Wattie, D. 2000. “Greensprouting seed tubers to improve early yield”
(abstract). American Journal of Potato Research, 77: 411

Parmeter, J.R. & Sherwood, Jr.R.T. & Platt, W.D. 1969. Anastomoses grouping among
isolates of Thanatephorus cucumeris. Phytopathology, 59: 1270-1278.

Phillip, W., William, K., Devan, B. & Sieglinde, S. 2013.Rhizoctonia stem canker and
black scurf of potato. Available onlion at URL: http://www. potato diseases.org/
rhizoctonia.html.

Plessis, JC. DU. & Meyer, L. 1998. Chemical control of stem canker caused by
Rhizoctonia solani on potatoes in South Africa. ICPP. Paper 6.24 (pp-3)

Raven, S. 2010. How to grow: chitting and forcing potatoes. Available onlion at
URL.: http://www.telegraph.co.uk/gardening/howtogrow /fruitandvegetables/7053223/
How-to-grow-chitting-and-forcing-potatoes.html.

Raven, S. 2013 The best potatoes. Awvailable onlion at URL:
http://www.telegraph.co.uk/gardening/howtogrow/fruitandvegetables/7053543/The-
best-potatoes.html.

Rezaeiadl, D. 1992. Studies on using green chitting instead of potato seed tubers planting.
Proceedings of the First Vegetable Research Seminar, 26-29 Aug. Karaj, Iran.

Rich, A.E. 1983. Potato Diseases. Academic Press Inc, New York, USA.

Sideman, E. 2012. Black Scurf (Rhizoctonia) of Potato. Available onlion at URL:
http://www.mofga.org/

Singleton, L.L., Mihail, J.D. & Rush, C.M. 1993. Methodes of Research on Soil borne
Phytopathogenic Fungi. Minnesota, USA.

Smith-Heavenrich, S. 2012. Greensprouting Potatoes Gives Northern Growers a Head
Start. Available onlion at URL: http://www.mofga.org



VWA s oF o )lads cagus al> ( Si300lS YVF

Sneh, B., Burpec, L. & Ogoshi, A . 1991. Identification of Rhizoctonia spp. ASP Press,
USA.

Stevenson, R., Loria, R., France, D. & Weingarner, D.P. 2001. Compendium of Potato
diseases (second ed.) APS, USA

Tsoor, L., Livshu, L., Haznovki, M., Big, B. & Yaniv, A. 1996. Control of black scurf in
potato. Proccedeing of 13th Conferece of the European Associated for Potato
Research. pp.81-82.

Tuncer, G. & Erdipler, G. 1990. The identification of Rhizoctonia solani Kuhn
anastomosis groups.isolated from potato and some other crops in Control Anatolia of
Turkish. Phytopathology, 19(2) 89-93.

Wilkins, D. & Spudman, S. 2013. Seed Treatments Awvailable onlion at
URL.: http://spudman.com/index.php/magazine/article/seed-treatments

Zohurpralk, E & Karimi, A. 1992. Overview of fungal diseases of potato production in
Khorasan. Proceedings of First Vegetable Research Seminar, Karaj, Iran.



