
Journal of Spices and Aro ma ti c Crops 
Vol. 16 (2) : 115-117 (2007) 

t[fjJJJ 
Indi an Society (or Spices 

Screening of black pepper (Piper lIigl'lllll 1.) germ plasm for resistance to foot rot 
disease caused by Pilytopiltilora capsici Leonian 

R Suseela Bhai, M Ananda raj, Y R Sa rma, S S Veena & K V Sa ji 

lllriialllll slilllleojSpices Research 
Marik/1/1/111 P.O ., Caliclli - 673012, Kern/a, l llrl ia. 
E-mail: sliseela@sp ices.res.in 

Received 09 May 2007; Rev ised 27 Jul y 2007; Accep ted 12 September 2007 

Abstract 

Studi es were condu cte d at Ca li cut (Kerala) to loca te so urces of res is tan ce amo ng 491 
accessions of cuHi va rs, 691 hybr id s, 124 wild accessions and 182 Karimund a and 60 
Kottanadan selec ti ons of black pepper (Piper lIigl'll/lI) using s tem inoculation technique aga inst 
foot rot disease caused by Phylophlhorn capsici. One hyb rid (Acc. 1375), two w ild accessions 
(Accs. 3160 and 3260) and four Ko ttana da n se lec ti ons (2466, 2471, 2515 and 2433) were 
promising with di sease ind ex 1 and no external les ion after ino cu lation o f th e pathogen 
unde r g reenhouse conditions. 
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Fo ot rot ca u se d b y Phylophlhora cnpsic i 
Leonian is the mos t devasta tin g disease of 
bla ck pepper (Piper l1igrlllll L.) in Indi a . 
Grow in g res is tant cultivars along "vith other 
pro mi s in g traits such as yield would be a 
viable strategy to tackle thi s di sease. In India 
screening for res is tance again st PlIytophthora 
infec ting black pep per was initiated in 1979 
at the e rs twhil e National Research Centre for 
Spi ces (NRCS), Calicut (now th e Indian 
Institute of Spices Resea rch (lISR) which has 
the la rges t coll ec tion of black pepper 
germplasm in the co untry. Sarma & Nambiar 
(1979) developed a rapid screenin g technique 
for identify in g re s is tant sources of bla ck 
pepper us in g root inoculati o n techniqu e. 
Later roo t ino c ul ation technique was 
restricted to screenin g seed ling proge nies and 
a s te m ino culation tec hniqu e was 
standardized for screening rooted cuttings 

s ince th e collar reg ion was considered as a 
major s ite of infection (Sarma el af. 1990). 
Based on thi s techniqu e an open pollinated 
progeny of Pe rambram undi was id e ntifi ed as 
tol e rant and re leased as IISR - Shakti after 
seve ra l round s of sc ree nin g and field 
evaluation. The prese nt pape r deals w ith 
sc ree nin g ge rm pla sm accessions of black 
peppe r maintained by IISR, Ca li cut, us in g 
s tem ino cul at ion techniqu e for locat in g 
sources of res is tance. 

C ultivars, hybrid s, wild ge rm pla s m a nd 
Karirnunda and Kott anad an se lec tion s of 
bla ck pepper were multiplied and 3-month 
old rooted cuttin gs w ith 3 o r 4 nod es 
maintained in th e greenhouse we re used for 
screening aga inst P. capsici. These s tudies 
were undertake n at the lTSR Experimental 
Farm, Pe ru va nnamu z hi (Kerala), durin g 
1982-2003 . 
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Tabl e 1. Reacti on of black pe ppe r accessions to s tem inoculati on by PltylophtllOrfl capsid 

Rat ing 

Lesion 0 111111 & Index 1.0 

Lesion 1.0- 5.0 I11Ill & Ind ex 1.0 

Lesion S. 1- 10.0 111111 & lnd ex 1.0 

Lesion 1.0-5.0 mm & Index 1.5 

C u l t i v<l rs 

Nil 

1239, 1535 

1212, 1230, 
4236, 4253, 4269 

263, 11 50, 
1217, 1225, 

1369, 1428, 

1529, 1578 

Hyb rid s Wild 
access io ns 

1375 3160, 3260 

10, 780, 456, 656, 

1372 3100, 3128 

Nil 3086 

Ni l 527, 3057 

Les ion 5. 1- 10.0 mm & Ind ex 1.5 1619, 1637 Nil 722,3128 

Lesion >10.0 111m & Index >1.5 All o the rs All o th ers All othe rs 

Ka rilll unda 
se lec tions 

Nil 

Nil 

Nil 

Nil 

Nil 

All 

Ko tt anada n 
se lec tions 

2466, 2471, 
2515, 2433 
2549, 2437 

2410, 2436, 
2571,2578 
2420, 2428, 

2556 

Nil 

All o thers 

T he ro o te d cu t ti n gs w e re ino cul at e d b y 
makin g a pin p ri ck w ith the sharp ed ge of a 
needle a t the centre o f the th ird inte rnod e from 

Tab le 2. B1n ck pepper accessions short - li sted 
based on their reacti on to Phyfopll tlJOrn 
cnpsid 

the tip of the s tem and p lacing an inoculum 
d isc of 3 m m s ize tak en from th e g ro w ing Access ion 
marg in of 72 h old cu lture o f P. cnpsici a t the 

C ulti vars 

1239 

1535 

Hyb rid s 

10 -780 

1372 

1375 

Wi ld access ions 

65 6 

3100 

3126 

3160 

3260 

Les ion length 
(mm ) 

3.80 

4. 10 

4.75 
- 4.85 

2.60 

0.00 

2.40 

3.67 

0.33 

0.00 

0.00 

point of p in pr ick. The inocul a ted por tio n 
was covered w ith a we t cotton pad and ti ed 
with a po lythene s trip to keep the inoculum 
in pl ace w ith o u t d ry in g. T he ino cul at ed 
cu t t ings were incu ba ted fo r 72 h in g reen 
hOllSe maintained a l a tem pe ra ture of 25- 28°C 
wi th RH 75%-90%. Afte r 72 h, the co tton pad 
was re move d and the les ion le ng th was 
meas ured . T he n the s tem wa s s p l it ope n 
longi tudina ll y an d the d e p th of pene tra ti on 
was assessed lI sing a visual sco re rat ing and 
lI sed as in dex fo r rati ng the access ions o n 
0- 4 sca le . T he ratin gs (ind ex) a re: O=no 
pen e t ra ti o n , l =up to 25% pen e tra t ion , 
2=25%-50% pene t ra ti on, 3=50%-75% pene
tration and 4=>75% pene tra tion . Ten roo ted 
cuttings were screened per access ion and their 
ave rage sco re was take n (E ike mo e t a l. 2003) . 

Kottana d an selec t ions 
Va r io us leve ls of reacti o ns we re obse r ve d 
among th e sc reened access ions (Tab les 1 & 2) . 
Among th e va ri ous access ions screened, one 
hyb rid (Acc. 1375), two wi ld access io ns (Accs. 
3160 a nd 3260) and fou r Kottanada n selec tions 
(2466, 2471, 2515 a nd 2433) we re p romising 
w ith a di sease ind ex of 1 and no externa l 
les io n a fte r inocu latio n of the pathogen . 

2466 

2471 

2515 

24 33 

24 59 

2437 

0.00 

0.00 

0.00 

0.00 

2.00 

3.00 

Index 

1 

1 

1 

B1nek pepper resistnn ce to Phy tophthora ca psici 

Ho li da y & Mowat (1 963) adop ted bo th lea f 
and stem moculat ion technique for screening 
and th e percentage o f roo t n ecrosis and 
num be r o f pl a nt s w i l te d w e re take n for 
measul"ln g. reS istan ce/ to le rance of bl ack 
peppe r cu lt lvars. La te r, Turne r (1971 & 1973) 
used ZOOspo re s . . uspenslon as llloculufl1 and 
ad opted p e rce nt age root nec ros is as the 
cnterI a for assess ing the d eg ree o f to le ran ce. 
;urne r (1971) reported Piper species such as 
I . co/ ~(b nJl l{1JI and P. obliqUlflll as resistant using 
roo t moculati on method . P. g uillcll se has also 
been reported as res is ta n t to the pa thog en 
(An o ny m o u s 1977) . Sar m a ef nl. (1 98 2) 
sCleened 41 black peppe r cultivars and 73 w ild 
Piper spec . . . . /es aga ms t P. pnllll i vorn ad o p t ing 
root dip In o cu lation technique a nd fo und 
tha t Naraya kodi Ka ll u va lil' UtI · k ' c, 11aram otta 
~nd Ba la nkot ta s ho wed low pe rcentage o f 
II1fectlon and none o f the wi ld species showed 
res;s ta nce. By ad o p ti ng the s tem inocu la tion 
tec lIlIqu e a fe w prom is ing li nes cou ld be 
Identifi ed among hybrids alld w ' ld . 

c 1 acceSSIOns 
and Kot tanadan se lec tions Til es I' I . e JIl es l ave 
to be assaye d fo r roo t infec tio n to the 
pa thoge n and eva lu ated in the fie ld. 
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