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Abstract 3

Seven high yielding, new, promising lines of black pepper (Piper nigrum) were characterized
using molecular markers (randomly amplified polymorphic DNA) and morphological fea-
tures. Out of the 14 random decamer primers studied, 9 could generate unique bands in 6

lines. Maximum unique bands of the primers were observed in the line OPKm followed by
HP-1411 and HP-105. HP-780 could not be discriminated by any of the primers. Sixteen
- unique bands were produced by the nine primers making an average of 1.7 bands per primer.

. The lines OPKm, HP-1411 and HP-105 exhibited distinct morphological features also.
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' Introduction

- Characterization of elite lines and varieties
of high-value crops like spices is important
for protection of biowealth in the present
WTO era. Conventionally, characterization of
biodiversity has been done using morpho-
logical features, and visually scorable mor-
Phological markers that correspond to quan-
Hitative traits are used for morphological char-
dcterization. Black pepper accessions and va-
Iieties have been traditionally classified based
i:i Plant characters such as leaf length and
Breadth, shoot tip colour, leaf shape and size,
fi"“ tures of leaf tip and base, berry size, spike
length, spike composition (bisexual, female
fl’-‘!; male), fruit set, number of fruits spike™,
1000 fryjg volume, 1000 fruit weight, yield
and dry recovery, besides quality char-

acters such as piperine, oleoresin and essen-
tial oil (Ratnambal et al.1985; Pillai et al. 1987;
Ravindran ef al. 1992; Ravindran & Sasikumar
1993; Sasikumar et al. 1999; Mathew et al.
2001). However, with the advent of biotech-
nology, molecular markers such as randomly
amplified polymorphic DNA (RAPD), inter
simple sequence repeats (ISSR), etc., are also
being used to describe black pepper acces-
sions and varieties (Kumar ef al. 2001, 2003;
Babu et al. 2003; George et al. 2003). Molecu-
lar markers in conjunction with morphologi-
cal markers will be the ideal method to char-
acterize any line or variety. The present work
is an attempt to characterize seven newly
developed promising black pepper lines based
on molecular and morphological features.
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Materials and methods

The study was conducted at the Genetic Re-
sources and Molecular Breeding Laboratory,
Indian Institute of Spices Research, Calicut.
The experimental material comprised of seven
promising black pepper lines namely, HP-105,
HP-728, HP-780, HP-813, Coll. 1041, HP-1411
and OP Karimunda (OPKm) (Table 1).

Fresh, tender, fully opened leaves of the
seven promising lines of black pepper were
collected from the Experimental Farm of In-
dian Institute of Spices Research at
Peruvannamuzhi (Kerala). The genomic DNA
was isolated by ¢TAB method (Doyle &
Doyle 1987) and amplified with 14 random
decamer primers (Table 2). RAPD reaction
was carried out in 25 pl volume containing
25 ng genomic DNA, 1 U Taq DNA poly-
merase (Biogene, USA), 200 uM dNTPs, 2 mM
MgCl, and 10 pico moles of random decamer
primer according to Williams et al. (1990).
Amplification condition consisted of pre-de-
naturation at 94°C for 3 min, denaturation at
94°C for 1 min, annealing at 37°C for 1 min,
extension at 72°C for 1 min and final exten-
sion at 72° C for 10 min; number of cycles
was 35. The amplified products were visual-
ized in a 2% agarose gel containing 0.5 pg ml-
of ethidium bromide and documented by a
gel documentation system (Alpha Imager
2200, USA). The bands were scored based on
the molecular weight marker (Eco RI/Hind
I1T double digest).

The various morphological characters of the
black pepper lines were recorded using the
black pepper descriptor (IPGRI 1995). The
morphological characters recorded were lat-

Table 1. Black pepper lines utilized for molecular and morphological characterization

Sreedevi et al.

Table 2. Sequences of the random decamer prim-
ers used for molecular characterization of black
pepper lines

Primer Sequence 5'-3'
OPA-02 TGCCGAGCTG
OPA-03 AGTCAGCCAC
OPA-05 AGGGGTCTTG
OPA-06 GGTCCCTGAC
OPA-07 GAAACGGGTG
OPA-08 GTGACGTAGG
OPA-17 GACCGCTTGT
OPC-07 GTCCCGACGA
OPC-09 CTCACCGTCC
OrcC-13 AAGCCTCGTC
OPE-05 TCAGGGAGGT
OPE-06 AAGACCCCTC
OPE-18 GGACTGCAGA
OPE-20 AACGGTGACC

eral branch habit, lateral branch length, num-
ber of nodes lateral branch”, leaf petiole
length, leaf length, leaf width, leaf lamina
shape, leaf base shape, spike length, peduncle
length, number of male, female and bisexual
flowers, number of berries spike”, fruit set
percentage, threshing percentage, fresh
weight and dry weight of berries and berry
size. These observations were recorded from
5 year old vines.

Results and discussion

Molecular characterization

The number of bands produced by each
primer in different black pepper lines and
their size range are given in Table 4. The mean
number of amplified products per primer
ranged from 2.9 (OPA-13) to 6.4 (OPA-17)
with a molecular weight of 292 to 2415 bp

(OPA-17) (Table 3 & Fig. 1a-d). 3

Line Remarks

HP-105* Hybrid, suited to high altitude areas

HP-728 Hybrid, early maturing, high yielding

HP-780 Hybrid, high dry recovery, high yielding

HP-813* Hybrid, high quality (oleoresin)

Coll. 1041* Selection from cultivar, high yielding, tolerant to foot rot disease, suited t0
high altitude areas

HP-1411 Hybrid, high yielding

OP Karimunda  Open pollinated progeny of Karimunda, high yielding, tolerant to drought

’*Proposed- for release

Characterization of black pepper lines

Among tllle 14 primers utilized, only 9 pro-
duced unique bands in 6 of the black pepper

Table 3. Mean number of
black pepper lines

amplified products and their size generated by diffe

3

lines s.tudied. No primers produced unique
bands in the line HP-780. A total of 16 unique

rent primers in

Primer Sequence-5'-3’ Mean no. of Size range of
—— ccaraT amplified 5p1roducts amplified products (bp)
OPA-03 AGTCAGCCAC 3'0 ol
OPA-05 AGGGGTCTTG 4.1 Sy
OPA-06 GGTCCCTGAC 3.3 6 1795
OPA-07 GAAACGGGTG 5l1 sl
OPA-08 GTGACGTAGG 4-3 ol
OPA-17 GACCGCTTGT 6'4 55 50t
OPC-07 GTCCCGACGA 4:0 o
OPC-09 CTCACCGTCC 3.9 o i
OPC-13 AAGCCTCGTC 2.9 gy
OPE-05 TCAGGGAGGT 5:0 e
- OPE-06 AAGACCCCTC 3.6 el
) OPE-18 GGACTGCAGA 5.8 e
OPE-20 AACGGTGACC 3:4 :2§_;;g3

21226—»

2027
1375
947 —p

564 —»

- 1. RAPD profile of seven isi
promising bl

gI’A 17 (b) OPA 06 (c) OPE 05 (d) OgPC

| 105, 2-HP 728, 3-HP 780, 4-HP 813,

ack pepper lines using primers
09. M-Marker Eco RI/Hind III double digest
5-Coll. 1041, 6-HP 1411, 7-OP Karimunda
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S bands were produced by 9 of the primers using random decamer primers (RAPD). In
B B = = 5 | < sttfdied making an average of 1.7 bands per their study, 24 primers generated 372 RAPD

o=l 3 8 35 =z o Boa o F e R i & primer. Out of the 14 primers studied, the markers of which 367 were polymorphic.
g = é‘: B — primers that discriminated the different black ~Genetic proximity among the cultivars could
¥ & o pepper lines are given in the Table 5. Maxi-
o|° g Ts) B

S G

Z o

be related to their phenotypic features or geo-
mum number (three) of unique bands were

graphical distribution. They could observe
s o By B I produced by OPA-06 and OPA-08. The primer  greater divergence among the land races as
amw @R BB EL @ ke e RS OPA-06 produced unique bands of size OPA- compared to the advanced varieties.
& —= o ®© o L I~ H T 5. ‘5 o~ M o w1 § ¥ -
alS & P o g8 S A e e 27 06,555 I OPKm while the primer OPA-08 pro- Morphological characterization
e (?; 8| & W b = - duced three bands i.e,, OPA-08  in OPKm, photogicat
= <+ OPA-08,, in HP-1411 and OPA-08,, in HP- The morphological features of black pepper
~ w8 - @ 728. The primer OPA-17 produced one unique lines studied are presented in Table 6. Among
& ¢ & ™ — band each of size OPA-17 . - in HP-105, and the lines studied, OPKm was unique with h
2 & @ By B e w M = % e b OPA-17 ., in OPKm. OPE-18 also produced maximum leaf length (16.9 cm), long peduncle
e @ @ 05 T 0 x E% ?r; s B = R S in < - two bands of sizes OPE-18, . and OPE-18 , =~ length (1.3 cm), absence of male flowers,
33 &8 R X b = - ~ in HP-1411. Rest of the primers produced only maximum percentage of female flowers
= < ~ one unique band per line such as OPA-02,,,,  (6.8%), long spike length (16.6 cm), highest
= =8 i o in HP-813, OPA-03 op iN HP-105, OPA'07(572) threshing percentage (93.4%), highest mean
S s & o in Coll. 1041 and OPE-05,,,, in HP-105. Thus, number of berries spike™ (64.9), highest fruit
Z o v G L - all the black pepper lines except HP-780, were ~set percentage (83.4%), and percentage of
IR 0 E e E g w 0 . clearly discriminated by the different prim- bolq berries (67.2%). The distinct morpho-
- bS] :é- = = s ~ ers with a maximum number of unique bands 10gical markers Ianq the nu‘mber of Hnigoe
S|B = = o in OPKm (5 unique bands) followed by HP- ba]r;lds observed in different lines are given in
el o = - 1411 and HP-105 (4 unique bands), whereas 1able 7.
TS i ~among all the primers, OPA-06 and OPA-08 In the present study, maximum distinct mor-
2 8 ks w8 R B “were useful in discriminating maximum num- phological features were observed in OPKm,
o o eRaIq = E‘-: o e - B« 0 6 H ber of lines. Kumar et al. (2001) discriminated  followed by HP-1411 and HP-105. Interest-
A — i : ; . .
kS| o % il W &= T g the land races and cultivars of black pepper ingly, these lines also exhibited more num-
[Sp IS ] i
<
<+ e Table 5. Discriminatory primers and unique bands specific to different black pepper lines
Line Discriminatory primers No. of unique bands Size (bp)
- w ¥ N HP-105 OPA-03, OPA-06, OPA-17, OPE-05 4 OPA-03,
228 IRBEG S R85 i orA-06"
A A @ o+ - OPA-17
Y = — : OPE-05,,,,
- | JED-728 OPA-08 1 OPA-08,,,,,
- © ' : P-780 0 0 0
& © 813 OPA-02 1 OPA-02,,,
E‘u w b= tl': 1
7 B SR RS2y 1041 OPA-07 1 OPA-07,,,,,
| 58388282 - OPA-08,.,
I = - OPE_]SUU?Q)
g i OPE'lStlu;m
| H - e
| i - OPA-06, OPA-08, OPA-17, OPC-13 5 OPA-06,,,,,,
‘ 3 OPA-DS((\UOI
| 45-' OPA']7(1333)
5 [e'e) fc‘i. OPC'13(555)
| % o OPC-13,,
| } Z > C
slg |2 :
e = )
i_q
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g ber of unique RAPD bands. Though the bands spectives in Spices, Medicinal and Aro-
. may not be exactly corresponding to the dis- matic Plants, 27-29 November 2003 (pp.
Table 6. Morphological features of black pepper lines 70 HE-813 Coll.10p41 HP-1411 QPKm L tinct morphological features of the lines, it is 23-26). ICAR Research Complex, Goa.
Morphological/ HE-103 RiFSED s supportive to the distinct identity of the lines IPGRI ]9?5 Descriptors for black pepper (P.
Wm . from other lines, implying the usefulness of nigrum L.). International Plant Genetic
Lateral branch habit E;gc(: €5 0 58.0 60.4 33.4 ' - RAPD markers in characterizing lines and Resources Institute, Rome, Italy.
Length of lateral branch ' 99 24 28 varieties of black pepper. Kumar P T, Karihaloo ] L & Sunil A 2001 Molecu-
i:lm) (fn:;;es lateral 44 21 »l 29 R — ' lar characterization of Piper nigrum L.
br:uzh" {(n=5) - 2.4 1.2 1.2 1.7 ot 3§ 5 # cultivars using RAPD markers. Curr. Sci.
Leaf petiole length 1% ' - 169 The authors are thankful to the Director, In- 81 : 246-248.
(cm) (n=5) 12.9 13.3 14.0 15.4 1;-5 10:5 10.0 dian Institute of Spices Research, Calicut, for Kumar P T, Karihaloo ] L, Sunil A & Ambika B
Leafle‘ngth (cm)( - 6.5 5.7 7.6 . 8.0 Ovatle- ol Ovate- providing the facilities and to Mr. R Baburaj, 2003 Analysis of genetic diversity in Piper
t&é:if’l‘::l:itrt\la(;r\r;)lﬁ:- Ovate- Ovate- ngt(:_ lanl?élcﬁ:; elliptic ~ cordate lanceolate ~ Senior Research Fellow, Experimental Farm, nigrim L. using RAPD markers. Genet.
dliphte 1anceolatte C(I){rouanfi Acute Round Acute R"l“é"“é ~ [ISR, Peruvannamuzhi, and Mr. K P Res. Crop Evol. 50 : 469-475.
Leaf base shape Rougncé Slightly ac;;’ 11.0 8.8 8.2 1212 13 = ~ Premachandran, Technical Assistant, Experi- Mathew P ], Mathew P M & Kumar V 2001 Graph
Spike length (cm) 5"?133) (n=5) 11 1.2 0.97 10 13 13.9 0 . mental Farm, IISR, Peruvannamuzhi, for their clustering of Piper nigrum L. Euphytica
lﬁig:tg;epffiﬁeeﬂgwers 3.4 0.8 4.5 0.6 ' - ~ help in recording the morphological obser- 118 : 257-264.
spike (n=10) I . o 1.3 5.5 2.5 2.1 4.7 . ~ vations. .Pillai VIiSI, thrah_im- KPK &.Sasiléurliar;{(n S 1987
ntage of female flower . e eterosis in Panniyur- ac epper
1:;;]22" (ng=10) _ 94.3 98.0 90.0 96.8 96.9 81.3 93.2 References (Piper nigrum L. ). Agric. Res. J. Keprall)aPZS
Percentage of bisexual flowers . 311 30.3 64.9 . Babu T D, Nazeem P A, Kesavachandran R, : 116-118.
ﬁkgé ;ne::l?s spike (n=10) 50.9 733 ;1-8‘; ‘;330 80.0 44.4 83-1 - Achutl-lan CR, Gi'rijal D &.Pet.er K V 2003 Ravindran P N, Sasikumar B, & Nirmal Babu K
Fruit set percentage 80.0 84_.0 5 S0 91.0 822 ?;9 D'etectl.on of genetic diversity in Piper spe- 1992 Genetics of shoot tip colour in black
Threshing percentage 11'2 _ 16.6 10.3 128 15-8 s : 1 ;(195‘551“%3!\[)}?\?“8(1 Al;lezlllﬂ;ke}'Sl- I_?i pepper. J. Plantn. Crops 20 : 76-78.
Fresh wt. of 100 berries () - ° & . 7.0 50 - 28.4 31.9 e John Zachariah T, payindran P N & Sasikumar B 1993 Variability
Dry w. of 100 bersics {g) - 36.8 - . 7 672 Mismal Bebw I, Sussela Bhal R & . in open pollinated seedlings of black pep-
Berry size - Above 3 mm (%) - i 60.6 28.6 42.0 63. Kandiannan K (Eds.) Proceedings of the pen po MBS O E?C pep
Berry size - Above 4.75 mm (%) - . different black pepper [ 3 National Seminar on New Perspectives pass Jspues.snam e ituopsiimc0=gb.
istinct morphological markers and number of unique bands observed in differe ; | in Spices, Medicinal and Aromatic Plants, .Ratnambal M I,.R_avil?dran P N & Nair M K .1985
w _ L 27-29 November 2003 (pp. 1-8). ICAR Variability in black pepper cultivar
W i - Research Complex, Goa. ‘Karimunda’. J. Plantn. Crops 13 : 154~
]C‘;;,‘;m Leaf length £ Doyle J ] & Doyle ] L 1987 A rapid DNA isolation s
Peduncle length : procedure for small quantities of fresh ,Sasikumar B, Chempakam B, George | K,
Percentage of male flowers : E: leaf samples. Phytochem. Bull. 19 : 11- Remashree A B, Devasahayam S,
Perccntage}?f female flowers '_ 15. Dhamayanthi K P M, Ravindran P N &
"Sriﬁirljzgtpercentag? . --eorge JK, Varma R S, Ganga G, Renuka M, Shiju iI:f‘t:?r; I‘icﬂig‘?g’bggsgafc;?rgatllolgoc;i tgzlo
Mean number of berries spike ] & K C, Utpala P, Sasikumar B, Saji K V & Biot Ii 74 1}’25 131 HER L et
Fruit set percentage 4 1 & Parthasarathy V A 2003 ISSR-PCR,a po- ~ PIOteCh 72 1297150
it 5 d Leaf length 1 tential tool for genetic diversity analysis Williams ] G K, Kubelik A R, Levak K J, Rafalski |
idth e :
ll(::;l;nw;itmber of male flowers

in spices. In: Korikanthimath V S, John

: 1 Zachariah T, Nirmal Babu K, Suseela

i 3 Bhai R & Kandiannan K (Eds.) Proceed-

4 ; ings of the National Seminar on New Per-

Threshing percentage
Leaf petiole length
Leaf length o
s Percentage of male flowers splke? .
Percentage of bisexual flowers spike :
E Spike length
e Fruit set percentage o
Percentage of bisexual flowers spﬁ f :
lowers spike
Percentage of female f e
B Percentage of bisexual flowers spike’
Fruit set percentage - )
11.1041 Percentage of bisexual flowers spike’
col Threshing percentage
Dry weight of berries

A & Tingey S V 1990 DNA polymorphism
amplified by arbitrary primers are useful

as genetic markers. Nucleic Acid Res. 18
: 6531-6535. '




