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EFFECT OF STORAGE TEMPERATURES AND SEED
MOISTURE CONTENTS ON VIABILITY OF

BRASSICA /UNCEA SEEDS

Kalyani Srinivasan, S.K. Jain, R.K. Saxena,
N.K. Chowdhary and Manju Uprety

Germplasm Conservation Division',
National Bureau of Plant Genetic Resources,

Pusa Campus, New Delhi 110 012

Freshly harvested seeds of mustard (Brassica juncea cv Pusa bold), were
conditioned to five different moisture levels viz., 15,10,7,5,2.5 and 1 per cent.
These were packed in tri-Iayered aluminium foil packets and stored at five
different temperatures Le. ambient, 20, 4, -10 and -20° C. Viability measurements
were made at three months interval. The results indicated that the seeds stored
with 15% moisture lost their viability earlier as compared to seeds at lower
moisture contents. The seeds stored at ambient temperature were the first to
lose viability followed by those stored at 20,-20 and _10° C. Viability was
relatively prolonged when the seeds are stored at 10° C. Seeds stored at 10
per cent moisture content maintained high viability for the entire period of the
study at all temperatures of storage except the ambient and 20° C where the
viability was lost in 9 and 18 months respectively. Lowering the seed moisture
to 7 per cent and below could prolong the storage life even at ambient conditions.

Key words: Brassicajullcea, seed viability, storage temperature, moisture con­
tent

The agL' of a seed cannot be considered solely as a function of time, for
environmental factors during storage have a definite impact on this. It has
long been recognized that the greater the moisture content and storage
temperature of orthodox sec'C!s either singly or in combination, the shorter
is the period of survival (Roberts, 1973). Even at temperatures above 0° C
many crop species can be stored up to 28 years with only minor losses
provided the seed moisture is sufficiently low (Horoschailov and Zhukova,
198(». Further improvement in longevity in all orthodox species almost certainly
occurs below -200 C, but this is the lowest temperature at which detectable
changes in viability with time have been examined in some detail (Roberts
and Ellis, 1977). Below this temperature changes in viability may occur at
an extremely slow rate that their detection becomes difficult.

Mustard is one of the important oil seed crops of India. The climatic
conditions of India greatly accelerate the seed aeging phenomenon under
ambient storage. An experiment was designed to work out the suitable
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regimes (moisture and temperature) fot short, medium and long-term storage
of mustard SL'L'ds.

MATERIALS AND METHODS

Freshly harvestL'd SL'L'ds of Bmssica juncea cv Pusa bold were procured
from Indian Agricullur,ll Rescarch Institute, New Delhi. Seeds were conditioned
to difk-rent moislures ('iz., 15, 10, 7, 5, 2.5,1 per cent by either drying at
15" C and IS';; I~H or by adding required quantities of water. to seeds in
aluminium foil pouches, sL'aling them and storing at 4" C for five days in
order to equilibrate moisture within and among the seeds, Ultralow moistures
(25 & 1'1,) WL'rL' ,lChieVl'd by freeze-drying the partially dry seeds. Seed
moistures were then dL'lermined following 1STA ruiL's (1STA 1985). In L'ach
environment, bl'lwL'L'n 20-25 sub-samples of 300 sceds per lot were seaiL'd in
aluminium foil b'lgS ,md pldced in different temperatures viz., ambient, 20, 4,
-10 and --20" C. SdmpiL's were withdrdwn at regular intervals ·and tested for
their Vi,lbility. bch gl'rmin,ltion test comprised HX) seeds divided equally
among four replic.ltes cdrriL'd out in Petri plates lined with two layers of
moist filler p,lpers at 20" C dnd the scedlings were evaluated on the seventh
d,ly following ISTA ruks (1STA, 1985). The di1ta were statistically analysL'd
using MSTAT:C pack,lgl'.

RESlJLTS AND DISCUSSION

Sced longevity of lllllstMd sel'ds was significantly affected by the storage
tL'mper,ltlire 'lI1d .,d.'d lllllj..,tllre. Seeds at higher hydration level (15 r;{) m.c.)
lost their lidbilitv cllmpktl'1y within six months at ambient temperature. Thesc
sel'lb when stored ,It 2WC rl'lained more than 80% viability up to 9 months.
Under sub-zL'ro tl'lllpCr,lturl's ( 10 & ...,20" C), thesc lots could be stored for
12 and 9 months respl'divl'1y. The longest period these seeds could however
be stored WdS at 4" C for a period of 18 months. (Fig. 1a). Christenscn and
Kaufman (19/19) pL1stuldLL'd thdt <lbo\'l' 10-1)'1,; sced moisturc, sprouting, heilting
and fungal ilH'<lsiun c<ln quickly destnly viability. I--Ialder and Cupta (198())

also reported th'lt SL'L'd dl.,terior,ltllH1 took pldce very quickly when the internill
moisture W,lS r,liSL'd to above 10 pl'r cenl. Harrington (1960) proposed a 'ruIe
of thumb' that st,ltes: l'\'l'r)' 1 per Cl'nt decreasc in seed moisture between the
levels of 5 and 14 pl'r Cent doubll's t1w storage life of the SL'ed. Ibrahim and
Roberts (19H3) hLlWL'l'l'r demonstra ted tha t seed longevity in lettuce was
promotL'd when SL'l'd mOlsturl' content was increased to 15 or 20 per cent.
Their work is in line with th<lt oi Villiers (1975) and Villiers and Edgumbe
(1975). TI1l'Y hypotl1l'siSL'd that tlw n1l'ch,mism of sub-cellular repair and turn­
OVl'r beconw active ,It 15 per CL'nt moisture, thereby allowing the secd to
fL'p,lir d,lm,lgL'd components during tlw stllr,lgl' period. In the prescnt study,
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mustard seeds at 15% nwisture level lost their viability quickly <It all tempera­
tures. Highl'r metabolic activity resulting in heating and fungdl invasion could
have resulted in rapid ageing. It is however unclear if reduced gl'rmindhility
is related to chilling or freezing injury (Harrington and Kih,Hd, \46(l) that
may have occurred as a result of low or sub-zero temperature storage of
theS(' seeds.

Seed lots with 10 per cent m.e. could be stored for mdximum pl'riods
of 9 and 18 months respectively at ambient and 20" C. At lower ll'mperatures
viz., 4, -10 and -20" C the same lots maintained good vignur dnd vidbility
for over 33 months (Fig. 1b). These results imply th,lt cdrrynver sl'eds can he
safely and economically stored for short duration 0-1 1h yl'drs) at 'lmbient nr
short term storage conditions if sufficient carl' is takL'n to pdck,lgl' tlw matl'ri,ll
in moisture proof storage contdiners. Further drying of sel'ds to 7 per Cl'nt
m.c. prolonged their shelf life tt) about 21 months. Thesl' sceds evcntually lost
their viability in 33 months (Fig. 1e). Seeds of this catagory ret,lined their full
complen1L'nt of vigour and vi,lbility throughout the period of till' study at
temperatures other than ambient. Thesc results are in conlirm,ltion with the
statement of Toole and Toole (1946) that the moisture content and stordgl'
temperature gener,llly interact in their e(feel such tl1.1t m,linll'n,lIlce nf eillll'r
low moisture or lo\'\' temperature increases their storage lik. Seed desicl\lted
to 5 per cent· m.c. stored well for entire period at all temperalllrl's including
the ambient. The IPeRI advisory committee fnr seed stllrage (IY7h) hilS
recommened safer limits of moisture content as 4 to 7 per cent for long-term
storage of orthodox seeds.

Desicc.ltion to ultral(Hv levels of moisture <'I: .• 2.5 and 1 per cent did
not rl'sult in dny appreciable loss of viability during their storagl' ,It different
templ'r,lturl's (Fig. ld). Nutik 096..0 studied tIll' effeel of e"\ces"iw desiccation
oi vq';l'l'lb!l' seeds and cilt,lgorized nine vegl'l,lbks according to seed l"l'Sistilnce
to desicc'ltion injury 'lIld (lbserv('d th'lt the seeds of cell'ry. l'ggpl ,Ill t and
pl'ppl'r Wl'l"l' injured if the seed moisturl' W,lS rl'duced from 4 to 1 lwr cent.
"Similar l"l'sults were observed in hCdns and Peas. 'Noodstnck cI Ill. (I \176)
however Cllnclulkd th,lt freeze drying of pl'Pf'l'l" sl'L'ds to ,1 moistuTl' C(lnlent
of 25 per cent W,lS superior tn 3 per Cl'nt for sloragl' ior 12 months ,It
21-25" C or at ..W" C. In till' presl'nt study, it has been observed th,ll frel'zl'
drying musl,Hd 'il'l'lb to 1I1lr.lllW l1loisturl's did not result in any noticeabll'
injury and Ihis effect per"isted throughout the sloragt' perilld ,It ,1lltemper,lturcs.
Ultrd desiCl"lted seeds h,1\'L' tlwir l1ll'ldbolic aclivitiL'S reduced tn a minimum
and henCl' C,1I1 he sw·n'ssfllllv slored for very long f1l'riods. The obSl'rv,ltion
oi the present study is in ,1grel'n1l'nt with thoSl' of Clll'ng ct ,II. C149lJ) who
h,wl' shown thdl fl"l'L'zl' drying e,m Stlfely reduce the m\listuTl' content to
ultr,lIow !l'\'l'1s ,lIld th,ll this enh.lnCl'S seed vigour, stor'lge life dnd the integrity
oi cellubr ultr,lstructurl'. Ellis cf uf. (14\13) reportl'\.i the results oi ultralow
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Fig.l (a-c). Influence of different moistures and storage temperatures on the survivability of
Brassica juncea cv Pusa bold seeds
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MOISTURE 1%

100 ~;;~;;;;;;;;~~;;;;;;;;~~~~~~;:::~;;l
80 ------------------------------------------------------ d__ ----
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40 -----------------------------------------------------------------------------------------------------------------

20 ,-----------------------------------------------------------------------------------------------------------------

93

35

Fig.1 (d). Influence of different moistures and storage temperatures on the survivability of
Brassica juncea cv Pusa bold seeds

storage of 17 crucifers for over 25 years. They observed that in 10 accessions
no significant increase in germination ability was detected whilst only one
accession showed significant decrease in germination. These results aiongwith
those of the present study suggest that ultradry storage of seeds, ie_ storage
at less than 5 per cent m.c. is a promising technique and might as \wll enal-:e
the cost of regeneration to be reduced or even avoided in some applications_
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