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Effect of different storage conditions on the viability of seeds
of Bambusa arundinacea
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Summary

Seeds of Bamhusa arundinacea were stored under four conditions including lou- temperature having an
initial moisture content of 11% over anhydrous calcium chloride in a partially evacuated/non-evacuated
desiccator at room temperature (24 X to 34 C) and also over the laboratory shelfin a plastic container
at room temperature (control). Seeds from different treatments were sown at monthly intervals on polyur-
ethane foam sheets and observations on percentage of germination recorded over a period of 413 days.
Rapid loss in viability of the control seeds occurred within two months while in other storage conditions
deterioration wasgradual, reaching 10% or lessafter 413 days.

Resume

Influence de differentes conditions de | onservation sur la viabilile des semences de Bambusa arundmacea

Les semences de Bamhusa arundinaceaonteteconserve dans quatre conditions qui etaicnt: unc temperatu-
re basseet une teneureneau initialede 11%.en presence de chlorure de calcium anhydre. dansundessicc;i-
teur sous vide partiel ou non, a la temperature ambiante (24 X a 34“C) ei a Pair libre. dans un contcneur
en plasiique, a la lemperaiure ambiante (lemoin). Les semences ayant subi ces differents irailenienls ont
ete seraws chaque mois sur des feuilles dc mousse de polyurethanne et le pourcentagc de germination a
etc suivi pendant 413 jours. Une pertc rapide dc viabilite des semcnces temoins etait observec en deux
mois. alors que dans les autres conditions dc conservation la deterioration etait progressive et aiteignait
10t ou moins apres413jours.

Zusammenfassung

Der Einflufi verschiedener Lagerungshedingungen aufdie Lebensfahigkeit von Samen von Bambusa afundina-
cea

samen \on Banil>usaarundinaceawurdtn untervierverschiedenen Bedingungen gelagertcinschlier'hch liefer
Tempcratur bei einem Anfangsfeuchtigkeitsgehalt von 11% iiber wasserfrviem Calciumchloric iti ctiii-jii
teilweise evakuiert/nicht evakuierten Exsikkator bei Zimmertemperatur (24-54X ) und auch ub«;rccr-, l.a-
bortisch in einem Plastikbehalter bei Zimmertemperatur (Kontrol.le). Samen der verschiedenen V&ri.;nten
wurden in monatlichen Absianden auf Polyureihanschaumplatten ausgesiit. und die Bcobachtur;?cr* ?2ur
prozentualen Keimfahigkcit iiber einen Zeitraum von 413 Tagen registrii-'ri. Innerh;ilb von zwei Nlor.at n
(ratcin”~rascher Lcbensfahigkeiisvetlusldes KontroUsaalguvesein, wahrend untev andeieii Laet*un””~b.duv
gxmgender Keimfahigkeitsverlust allmahlich eintrat und nach 413 Tagen 10%oder wenigcrerreichic.



Introduction

Bambusa anmdinacea (Reiz.) Willd., a large thomy bamboo found throughout Kerala,
grows in the plains as well as in the hills up to about 1000m above mean sea level
(msl). It flowers gregariously over large areas after an interval of about 45 years in
India (Blatter, 1929; Blatter and Parker, 1929; Watanabe and Hamada, 1981). Occa-
sional sporadic flowering also occurs but does not produce as many viable seeds as
in gregarious flowering. To meet the ever increasing demand of bamboo as a raw
material for paper and pulp, poles, construction of household articles, etc. there is
an urgent need to increase the production of bamboos by raising them in plantations.
Though propagation of bamboos using culm, branch cuttings and nodal chips has
b~n demonstrated (Surendran and Seethalakshmi, 1985), unreliable estimates of age
of the parent culm may prove disastrous if flowering occurs within a few years of
raising the plantation; all the vegetative propagules generally die along with the death
of the mother clumps after flowering (Hasan, 1977; Banik, 1980). However, the poor
viability of seeds and flowering at long intervals in B. arimdinacea pose practical prob*
lems in utilising them as a propagation material. A practical solution to this appears
to he in prolonging the viability of seeds so that they are made available whenever
required. The literature contains little information on a suitable method for storage
ofbamboo seeds (White, 1947, Gupta and Sood, 1978). With this in view, preliminary
studies were undertaken to flnd out the efliect of different storage conditions on the
viability of seeds of B. arundinacea.

Materials and methods

Mature fallen seeds of B. arundinacea, were collected from different clumps growing
in Parambikulam (750 m above msl), central Kerala, during the first week of April
1985. Before utilising the seeds in the experiment they were air dried to approximately
11% moisture content and transferred to plastic containers which were stored in the
laboratory with a temperature range 29°C to 34®Cand relative humidity of approxi-
mately 63%. A total of80seed lots having 150 seeds each were prepared and transferred
to wax-paper bags and their mouth folded. Each of the following four treatments

Table 1. Details ofthe treatments given in storing seeds of Bambusa arundinacea

Storage place Temperdture Relative Humidity ~ Pressure
co (%)
TI. Freezer -3100 Not measured Atmospheric pressure
T2. Desioator 2410 34 Not measured Partial vacuum
T3. Desiccator 24t0 A Not measured Atmospheric pressure

T4. Laboratory
Shelf 24t0 34 57t0 90 Atmospheric pressure



MONTHS

Figure 1 Climatolo”cal data recorded during the experimental period.

were given with 20bags in each (table 1.

Replicate bags from each of the four treatments were removed at monthly intervals
and seed viability tested using polyurethane foam sheet (Chacko, 1983), soaked in
1% active ingredient Bavistin. The method involves sowing seeds on foam sheets of
size (30 X 30 X 1.2cm) kept in plastic trays having filtered water. The number of seeds
germinated with in the first week of sowing were counted in each treatment separately,
the experimentcontinued for 4 13 days. Seed samples of control (T4) were tested separ-
ately at weekly intervals to assess rapid loss in germinability. Throughout the experi-
mental period, temperature and relative humidity (RH) at room temperature were
recorded (figure 1). The changes in percentage germination over time under the differ-
ent storage treatments were characterised by second degree polynomialsand the differ-
ences in the patterns were compared.

Results and discussion

The polyurethane foam technique was convenient for testing the germinability ofseeds
of B. arundinacea. Seeds started germinating at day three onwards and within a week
germination was completed. The initial germinability of seeds was 74% which is better
than that reported previously (52.3%) (Banik, 1980). Seeds stored in treatments T1,
T2 and T3 retained some viability after 413 days whereas in T4, seeds became totaly
nonviable after two months of storage. In treatments T1, T2 and T3 the decrease
in viability was gradual, at 79 days the germination being 48.6%, 39.3% and 40.0%
respectively. However, in T4 it declined rapidly to zero, during the same period. At
the completion of the experiment the germination percentage in T1, T2 and T3 treat-
ments decreased to 2.0% 2.0% and 0.0%. These treatments did not differamong them-



Figure 2. Germinability (as percentage of germination iransformed to angular values) of B. arui-.l,"iacca
se”s under different storage conditions.

selves, but they differed significantly from T4 both at two months and one year of
storage (figure 2.

In general, our findings conform to the earlier observations of While (1947) that
storage over calcium chloride at room temperature (21°to 32 'C) is cffecti\e lor seeds
of B. arundinacea. however, the results of the untreated (control) seeds were different.
In the present work, the untreated seeds lost their viability within 60 days, whereas
in White’s experiments it took nearly 148 days. In another specics of bamboo. Dendro-
calamus sfr;cfubNees.. (Gupta and Sood. 1978) storage of seeds.over calcium chlovide
helped to prolong the viability for more than 34 months. However, their same stock
lost complete viability with in a period of eight months. Seeds of B. arumiinuceu appear
to loose viability faster as compared to D. stricius. Further experiments to prolong
the viability of seeds of different bamboo species are in progress.

Various factors such as moisture content (MC). temperature, relative hurr.idiiy
(RH) and spermoplane microflora affect germinability of seeds (Roberts, 1972.
Christensen, 1973; Harrington, 1972). The initial MC of seeds of B.
was 11\b (on dry weight basis), showed a gradual increase in treatm; nt>T1 and T4
and a decre.;se in T2 and T3 (figure 3). The increase in RH in i)k laboj.itery from
June onv. ards would have contributed to the increase in weight of seed> in 14. 7he
storage over anhydrous calcium chloride, brings about the reduction in weight ofseeds
in T2 and T3. Further, the storage in partially evacuated (T2) and non-evacuaicd
desiccator (T3) helps to provide an atmosphere ofanaerobic condiiion anc lo . oxvL'cn
level respectively which may help to minimise respiration. For seeds stored t freezer



Figure 3. Percentage incrcase/decreasc in weight of'J. arundinacea seeds during lhe period of storage, The
increase in weight of seeds stored in the freezer (T1) is unexpected.

(T, low temperature possibly reduces the rate of metabolic activities and inactivation
ofenzymes, helping to retain seed viability. However, the periodical opening and clos-
ing of the containers for sowing the se” lots during the experimental period might
have also affected the storage atmosphere to a limited extent. Filler paper cultures
revealed the presence of Aspergillus, Cephalosporium, Chaetomium, Fusarium, Penicil-
Humand Trichoderma on the seeds. This could have also contributed towards decline
in germinability.
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