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ABSTRACT

Three cultivars of black pPepper evaluated for breeding behaviour revealed high potency of
autogamy and self-compatibility. High autogamy did not exactly reflect high
self-compatibility, Water was found not essential for pollination. However, berry setunder
water-free condition was less than under open pollination. Cultivars differed in their
breeding behaviour under water-free pollination. Good spike and berry set was observed
in insect- proof cage. Indication of apomictic reproduction was also observed.
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Black pepper (Piper nigrum L.) is a perennial vine propagated by cuttings. The fruits
(berries) are borne on the auxiliary lateral branches in spikes. Various degrees of protogyny
areobserved in this species. Breeding behaviour of the cultiva ted species is still not precisely
understood. George et al. [1] reported that self-fertilization is undoubtedly the Yule in the
cultivated species. However, cross-pollination by rainwater, insects and wind are also
reported [2-5]. Nair [6) as well as Shanmugavelu and Madhava Rao [7] reported Piper nigrum

an investigation on selfing (through autogamy and geitonogamy), self-compatibility, and
berry set in three cultivars of black pepper. It also describes the possible role of rain water,
insects, and apomixis in pollination and fruit set.

MATERIALS AND METHODS

The experiment was conducted at the National Research Centre for Spices, Calicut,
Kerala, during main flowering seasons using potted black pepper laterals (bush pepper) of
three vegetativel Y propagated cultivars, viz., Karimunda, Panniyur-1and Aimpirian, which
are predominantly bisexual. Observations were recorded on seed set, autogamy (selfing)
and self-compa tibility. Self- pollination was ensured through bagging theentire spikebefore
exertion of the stigma with a perforated polythene bag (25 x 8 cm; 250 gauge). Hand




18 B. Sasikumar et 4], [Vol. 52, No. 1

self—compatlblhty were calculated following the method [1] for sunflower with suitable
modification as below:

Seed set (%) = No. of filled berries x 100
No. of female +
bisexual flowers

Selfing (%) =  Seed set under baggin (%) 100
Seed set under open
pollination (%)
Se]ffompatibility (%) = Seed set with hand llination (%) x 100

Seed set under open pollination (%)
RESULTS AND DISCUSSION

The data on seed set, selfing and self—compatibility (Table 1) reveal highest berry setting
under open pollination in all the cultivars, Berry setting under self-pollination and hand
pollination were almost similar in cys, Karimunda and Panniyur-1, However, bagging +
hand pollination registered slightly less berry setting as compared to selfing in cv.
Aimpirian, Spike setting was completed (100%) in all the three cultivars under selfing,
bagging + hand pollination, and open pollination. Self- fertilization was highest in cv.
Aimpirian, followed by cvs. Panniyur-1 and Karimunda. However, high self—compatibility
wasobserved in cv. Panniyur-1, foliowed by Aimpirian and Karimunda. Under wa ter-free
pollination, highest spike and berry set was observed in cv. Panniyur-1, Eventhough
Karimunda registered a slightly higher spike set than Aimpirian under water-free
pollination, the berry set was higherin Aimpirian than Karimunda. In al] the cultivars, berry
set was less under water- free pollination than under open pollination, However, the
Mmagnitude was Very pronounced in cv. Karimunda. When the plants were transferred
directly from the open into the insect-proof cage, profuse shedding of spikes, leaves and

with very immature berries was transferred to open condition. Berry setting (53.6%) in such
spikes was as good as under open pollination, water-free pollination, and selfing.
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Table 1. Selfing, sced set and self—compatibility in black pepper

Mode of pollination Parameter Values in different cultivars
Karimunda Panniyur- Aimpirian

Bagging (selfing) No. of spikes 300 30.0 20.0
Spike set (%) 100.0 100.0 100.0
Berry set (%) 65.9 60.5 49.0
Bagging + hand pollination No. of spikes 30.0 30.0 20.0
Spike set (%) 100.0 100.0 100.0
Berry set (%) 64.4 59.5 44.0
Open pollination No. of spikes 30.0 30.0 20.0
Spike set (%) 100.0 100.0 100.0
Berry set (%) 76.6 65.5 517
Water-free pollination No. of spikes 15.0 12.0 35.0
Spike set (%) 533 66.7 51.4
Berry set (%) 35.6 60.6 50.2
Insect-proof ca ge pollination No. of spikes — —_ 220
Spike set (%) — — 77.3
Berry set (%) — — 53.6
Emasculation + bagging No. of spikes 20.0 — —
Spike sct (%) 7.0 — —
Berry set (%) 82 — —
Autogamy (%) — 86.0 92.0 95.0
Self-compatibility (%) — 84.0 90.9 86.5

berry set.

The cultivated pepper is thought to have evolved from its completely allogamous wild
relatives. The Piperalesisone of the most primitive dicot groupsderived from and is closely
related to the insect-pollinated Magnoliales [9]. Martin and Gregory [4] reported that both
solf-compatibility and self-pollination in Pepper may represent its adaptations to
cultivation. The evidence reported here indicates that selfing (geitonogamy) is predominant
in cultivated bisexual black pepper. Even though protogyny occurs in cultivated black
pepper, itappears incffective to prevent selfing as the pendant spike is abundantly assured
of pollen from upper flowers.

De Waard and Zeven [10] stated that positive geotropism, spatial arrangement of the
flowers, Sequential ripening of the stigmas, and nonchronological dehisence of anthers
stimulate geitonogamic fertilization, Wind may be aiding the pollen dispersal by brief
mechanical agitation of the spikes/branches. The stigmas are reported to be receptive up to
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10 days after exertion and small quantities of pollen are found in pollen sacs even five or
more days after dehiscence [4].

In this study autogamy and self-compatibility did not correspond fully. The highest
percentage of autogamy was recorded in cv. Aimpirian, whercas Panniyur-1 registered
maximum self-compatibility. Panniyur-1 is a hybrid cultivar evolved in the mid-1960s.
Higher self-compatibility in hybrids as compared to other varieties as well as high
self-compatibility in relatively less autogamous varieties of sunflower were reported [1].

Rain water is not essential for pollination in black Pepper, as revealed by the present
study and also reported carlier [12]. However, contradictory reports were also published
[2]. Nevertheless, rain water may enhance pollination, as berry setting was lower in the
spikes protected from rain water in all the three cultivars when compared to open
pollination. Similar observations were also reported earlier (3, 4]. The poor berry set
observed in cv. Karimunda under water-free pollination might be due to the highly
glutinous condition of the pollen.

transferred to open condition, good fruit set was observed. This indicates that at leastin cv.
Aimpirian, which is highly autogamous (95%), insects may not have major role in pollen
transfer. Anandan [2] also recorded similar observations. However, the possible role of
insects in fruit set has also been indicated [4, 5).

When the spikes of cv. Karimunda were systematically emasculated and protected from
stray polien, 8.2% berry set was observed in 7% spikes. This may be due to apomixis [8].
However, only embryological studies can confirm apomictic reproduction,.

The study thus indicates that sclfing with occasional outcrossing is the predominant
mode of pollination in cultivated bisexual black pepper. Allard [13] has shown that
combination of self-fertilization with occasional outcrossing is highly successful and is a
typical characteristic of a large number of colonizing species.
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