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AB STRACT: Va ri etal re ac tion trial was con ducted at In struc tional farm, De part ment of
Flori cul ture, Col lege of Hor ti cul ture and For estry, Cen tral Ag ri cul tural Uni ver sity, Pasighat,
Arunachal Pradesh dur ing April 2011 to March 2012. Out of the thirty seven rose va ri et ies
eval u ated un der open con di tion none were found highly re sis tant or re sis tant. Three va ri et ies
namely Par a dise, Shabnam and Pixie were mod er ately re sis tant. Eleven varieties namely
An gel ica Rinae, Atago, Folk lore, Granada, Hot Co coa, Mardigras, Mi das Touch, Mrinalini,
Re vival, Tipus flame and Vic tor hugo were re corded mod er ately sus cep ti ble. Twelve va ri et ies
viz., Baccardi, Claudia Ribond, Charies Mallerier, Crim son Lace, Dr. Pal, Im pa tient, Madam
Dulbourde, Marcopolo, Mel ody, Rain bow End, Sonia and Sugandha gave sus cep ti ble re ac tion.
Eleven va ri et ies viz., Angelique, Christiandior, Gem ini, Glad i a tor, Golden Ju bi lee, Priyadarsini,
Sand, Centaury, R. R. M. Roy, Sweet Prom ise, Unforgotten and Vale of Cloyd were re corded
highly sus cep ti ble re ac tion against black spot of rose in cited by Diplocarpon rosae Wolf.
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Black spot (Diplocarpon rosae Wolf.) dis ease
is eco nom i cally the most im por tant and dev as tat ing 
dis ease in or na men tal roses (Horst and Cloyd, 7),
es pe cially in hot and hu mid cli mates. Dis ease
out breaks at the be gin ning of the grow ing sea son
are ini ti ated by rain-splashed patho gen spores
overwintered on fallen leaves. In fected leaves
de velop char ac ter is tic dark spots, chlorosis, and
drop pre ma turely. When left un treated, the dis ease
can lead to re duced plant vigour, fewer blos soms,
com pro mised aes thet ics, and even tual fail ure of the
plant (Henn, 5). Pre vi ous re ports (Lily and Barnett,
9, Palmer et al., 11, and Svejda and Bolton, 13)
firmly doc u mented dif fer en tial patho ge nic ity of
Marssonina rosae (Lib.) Lind (Im per fect stage of
Diplocarpon rosae Wolf) iso lates to var i ous spe cies 
and cultivars of roses. Other work ers (Jenkins, 8,
Palmer and Semeniuk, 10 and Palmer et al., 12)
re ported dif fer ent plant re sponse to a sin gle iso late.
In Arunachal Pradesh there is some com mer cial
rose pro duc tion and many rose fan ci ers face
dif fi cul ties mainly due to black spot dis ease since it
is ap par ently im pos si ble to pur chase mo dem plants
with known re sis tance. No spe cific in for ma tion
was avail able on M. rosae per for mance. There fore,
pres ent in ves ti ga tion was car ried out to de ter mine

the ex is tence of M. rosae vari ants within the state
with an tic i pa tion to iden tify source of re sis tance
against black spot dis ease of rose. 

MA TE RIALS AND METH ODS

In ves ti ga tions on va ri etal eval u a tion of roses
were car ried out at In struc tional farm, De part ment
of Flori cul ture, Col lege of Hor ti cul ture and
For estry, Cen tral Ag ri cul tural Uni ver sity, Pasighat,
Arunachal Pradesh dur ing April 2011 to March
2012. Thirty seven va ri et ies of rose were planted in
raised beds with a spac ing of 1 ´ 1 m un der open
con di tion. The plants were pro vided with all the
in puts as per pack age and prac tices for rose
cul ti va tion. The ex per i ment was laid out in
ran dom ized com plete block de sign (RCBD) and
rep li cated thrice with 9 plants for each rep li ca tion.
The black spot dis ease de vel oped from the nat u ral
in ocu lums. Ob ser va tions on dis ease ap pear ance
was re corded at weekly in ter val by ran domly
se lect ing 5 plants from each rep li ca tion for dis ease
as sess ment. 

Dis ease se ver ity was re corded on the up per

and lower leaf sur faces from ini tial growth stage to
ma tu rity and rated on 1 to 6 scale (Stan dard dis ease
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se ver ity scale) where, 1 = 0.00 de fo li a tion (highly
re sis tant), 2 = 1-10% de fo li a tion (re sis tant), 3 = 11-
25% de fo li a tion (mod er ately re sis tant), 4 = 26-
50% de fo li a tion (mod er ately sus cep ti ble), 5 = 51-
75% de fo li a tion (sus cep ti ble) and  6 = 76-100%
(highly sus cep ti ble) re ac tion to black spot of rose 
(Holcomb, 5). Us ing the stan dard dis ease score
chart, the per cent dis ease in dex (PDI) was worked
out ac cord ing to the FAO (4) for mula and the data
an a lyzed sta tis ti cally.

Per cent dis ease in dex (PDI) =

  
Sum of total numerical rating

Total number of observations  Maximum grade´
´ 100  

RE SULTS AND DIS CUS SION

The use of re sis tant ge no types is con sid ered to 
be the best method for dis ease man age ment.
There fore, the pres ent in ves ti ga tion was car ried out 
to de ter mine source of re sis tance against
Diplocarpon rosae Wolf. Thirty seven rose
va ri et ies were eval u ated un der open con di tions
dur ing April 2011 to March 2012 crop ping sea son
(Ta ble 1). Out of the thirty seven rose va ri et ies
eval u ated, none were found highly re sis tant and
re sis tant. How ever, three va ri et ies namely Par a dise, 
Shabnam and Pixie were found mod er ately
re sis tant. Eleven va ri et ies namely An gel ica Rinae,
Atago, Folk lore, Granada, Hot Co coa, Mardigras,
Mi das Touch, Mrinalini, Re vival, Tipus flame and

Vic tor hugo showed mod er ately sus cep ti ble
re ac tion. Twelve va ri et ies viz., Baccardi, Claudia
Ribond, Charies Mallerier, Crim son Lace, Dr. Pal,
Im pa tient, Madam Dulbourde, Marcopolo, Mel ody, 
Rain bow End, Sonia and Sugandha gave
sus cep ti ble re ac tion. Eleven va ri et ies viz.,
Angelique, Christiandior, Gem ini, Glad i a tor,
Golden Ju bi lee, Priyadarsini, Sand. Centaury, R. R.
M. Roy, Sweet Prom ise, Unforgotten and Vale of
Cloyd were re corded highly sus cep ti ble against
black spot of rose in cited by Diplocarpon rosae

Wolf.

Among the dif fer ent va ri et ies screened data
per tain ing to dis ease se ver ity (%), num ber of
flow er ing shoots plant-1, flower di am e ter (cm), bud 
length (cm) and di am e ter of bud (mm) is pre sented
in Ta ble 2. Three va ri et ies namely Par a dise (15.00,
26.33, 10.68, 11.40 and 12.15), Pixie (20.33, 25.68, 
8.80, 9.40 and 12.66) and Shabnam (21.67, 24.00,
11.40, 10.26 and 11.78) showed mod er ately
re sis tant re ac tion rang ing from 11-25% against
black spot. Sim i larly, eleven va ri et ies, viz. An gel ica 
Renae (28.10, 8.30, 7.16, 4.06 and 1.80), Atago
(31.27, 3.00, 10.50, 7.75 and 14.00), Folk lore
(38.10, 2.50, 13.00, 4.75 and 2.00), Granada
(31.30, 4.68, 10.00, 6.25 and 2.15), Hot Co coa
(46.10, 4.00, 9.72, 3.40 and 2.00), Mardigras
(43.10, 5.67, 10.73, 4.83 and 12.00), Mi das Touch
(42.67, 5.00, 10.50, 6.50 and 2.40), Mrinalini
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Ta ble 1: Va ri etal re ac tion of rose against black spot caused by Diplocarpon rosae.

Scale Range of
Defoliation (%)

Reaction No. of varieties Name of varieties

1 0.00 HR Nil Nil

2 1-10 R Nil Nil

3 11-25 MR 3 Paradise, Shabnam, Pixie

4 26-50 MS 11 Angelica Renae, Atago, Folklore, Granada, Hot
Cocoa, Mardigras, Midas Touch, Mrinalini,  Revival,
Tipus flame, Victor Hugo

5 51-75 S 12 Baccardi, Claudia Ribond, Charles Mallerin, Crimson
Lace, Dr. Pal, Impatient, Madam Dulbourde,
Marcopolo, Melody, Rainbow End, Sonia, Sugandha 

6 76-100 HS 11 Angelique, Sand. Centenary, Christian Dior, Gemini,
Gladiator, Golden Jubilee, Priyadarsini, R.R.M.Roy,
Sweet Promise, Unforgotten, Vale of Cloyd

HR = Highly re sis tant; R = Re sis tant; MR = Mod er ately re sis tant; MS = Mod er ately sus cep ti ble; S = Sus cep ti ble; HS = Highly
sus cep ti ble. (As per dis ease rat ing scale given by Holcomb,2002).
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(31.00, 2.67, 13.00, 5.68 and 2.15),  Re vival (42.33, 
2.66, 4.80, 5.60 and 1.98), Tipus flame (43.67,
3.00,7,00, 5.20 and 8.50) and Vic tor Hugo (34.67,
3.00, 11.50, 5.00 and 2.78) showed mod er ately
sus cep ti ble re ac tion rang ing from (26-50 %).
Like wise, twelve va ri et ies viz., Baccardi (63.67,
2.67, 8.50, 3.83 and 2.30), Claudia Ribond (62.33,
3.67,9.50,4.42 and7.00), Charles Mallerin (60.01,

3.00, 10.18, 5.60 and 2.20), Crim son Lace (65.78,
6.00, 5.60, 4.83 and 1.70), Dr. Pal (66.33, 3.00,
6.00, 7.50 and 2.20), Im pa tient (61.67, 4.00, 10.00,
9.00 and 2.00), Madam Dulbourde (59.00, 4.33,
11.17, 7.50 and 11.00), Marcopolo (65.67, 4.00,
6.50, 10.25 and 1.95), Mel ody (70.00, 3.00, 7.00,
6.00 and 2.20), Rain bow End (644.78, 15.00, 5.16,
4.30 and 11.00), Sonia (65.33, 3.67, 7.50, 6.00 and

Ta ble 2: Va ri etal re sponse of rose against black spot dur ing April 2011 to March 2012.

Varieties Disease
Severity (%)

No. of
flowering

shoots plant-1

Flower
diameter (cm)

Bud length
(cm)

Diameter of
bud (mm)

Angelica Renae 28.10 8.30 7.16 4.06 1.80

Angelique 82.00 6.50 5.50 4.25 2.60

Atago 31.27 3.00 10.50 7.75 14.00

Baccardii 63.67 2.67 8.50 3.83 2.30

Charles Mallerin 60.01 3.00 10.18 5.60 2.20

Christian Dior 79.00 4.00 11.32 10.58 6.00

Claudia Ribond 62.33 3.67 9.50 4.42 7.00

Crimson Lace 65.78 6.00 5.60 4.83 1.70

Dr. Pal 66.33 3.00 6.00 7.50 2.20

Folklore 38.10 2.50 13.00 4.75 2.00

Gemini 87.33 2.35 7.00 5.35 2.83

Gladiator 79.00 2.30 10.50 9.50 3.00

Golden Jubilee 87.33 4.00 5.50 3.40 2.00

Granada 31.30 4.68 10.00 6.25 2.15

Hot Cocoa 46.10 4.00 9.72 3.40 9.00

Impatient 61.67 4.00 10.00 9.00 2.00

Madam Delbourde 59.00 4.33 11.17 7.50 11.00

Marcopolo 65.67 4.00 6.50 10.25 1.95

Mardigras 43.10 5.67 10.73 4.83 12.00

Melody 70.00 3.00 7.00 6.00 2.20

dctlparMidas Touch 42.67 5.00 10.50 6.50 2.40

Mrinalini 31.00 2.67 13.00 5.68 2.15

Paradise 15..00 26.33 10.68 11.40 12.15

Pixie 20.33 25.68 8.80 9.40 12.66

Priyadarsini 87.33 9.50 8.75 4.75 1.45

R.R.M.Roy 89.00 2.33 5.00 8.25 6.75

Rainbow End 64.78 15.00 5.16 4.30 11.00

Revival 42.33 2.66 4.80 5.00 1.98

Sand. Centenary 89.00 3.50 7.50 3.00 3.90

Shabnam 21.67 24.00 11.40 10.26 11.78

Sonia 65.33 3.67 7.50 6.00 2.25

Sugandha 60.00 3.00 3.80 7.75 2.60

Sweet Promise 85.00 3.50 8.00 7.00 6.50

Tipus Flame 43.67 3.00 7.00 5.20 8.50

Unforgotten 87.00 3.00 4.20 7.00 2.80

Vale of Cloyd 89.11 5.00 4.00 4.00 2.50

Victor Hugo 34.67 3.00 11.50 5.00 2.78



2.25) and Sugandha (60.00, 3.00, 3.80, 7.75 and
2.60) de vel oped black spot rang ing from 51-75 %.
How ever, eleven va ri et ies i.e. Angelique (82.00,
6.50, 5.50, 4.25 and 2.60), Chris tian Dior (79.00,
4.00, 11.32, 10.58 and 6.00), Gem ini (87.33, 2.35,
7.00, 5.35 and 2.83), Glad i a tor (79.00, 2.30, 10.50,
9.50 and 3.00), Golden Ju bi lee (87.33, 4.00, 5.50,
3.40 and 2.00), Priyadarsini (87.33, 9.5, 8.75, 4.75
and 1.45), R.R.M. Roy (89.00, 2.33, 5.00, 8.25 and
6.75), Sand. Cen te nary (89.00, 3.50, 7.50, 3.00 and
3.90), Sweet Prom ise (85.00, 3.50, 8.00, 7.00 and
6.5), Unforgotten (87.00, 3.00, 4.20, 7.00 and 2.80)
and Vale of Cloyd (89.11, 5.00, 4.00, 4.00 and 2.50) 
showed highly sus cep ti ble re ac tion rang ing from
76-100 % in fec tion dur ing the course of the
in ves ti ga tion.

 The re sults of pres ent in ves ti ga tion were in
close con for mity with Baker & Ken neth, (1),
Colbaugh et al. (2) and Drewes-Alvarez (3) who
eval u ated 107 roses cultivars re ac tion to nat u rally
hap pen ing rose black spot dis ease. They used
dis ease of the en tire plant, with 0-no black spot,
1-slight de fo li a tion, 2-mi nor de fo li a tion,
3-mod er ate de fo li a tion, 4-se vere de fo li a tion and
5-com plete de fo li a tion. The cultivars Sir Thomas
Lipton, Knock out, Rec Cas cade, Sea Foam,
Caldwell Pink, The Fairy and New Dawn were
found highly re sis tant to the dis ease, while Spice,
Juane, Desprezx and Perle d’Or were also re sis tant
but with ver i fied vari a tions in dis ease re ac tion
dur ing the study. In the pres ent in ves ti ga tion, black
spot screen ing meth od ol ogy for rose un der open
con di tion has been es tab lished and few mod er ately
re sis tant va ri et ies of rose against black spot have
been iden ti fied. These va ri et ies may be uti lized for
fu ture breed ing programme to evolve source of
re sis tance against black spot of rose.
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