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Influence of moisture levels and storage temperature on storability

of neem stones
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Abstract: Studies were carried oul with neem stones to trace the influence of stone moisture
and storage lemperature on its storability each at three different levels. The six months study
expressed that neem stones with 15-20% moisture content could be stored at ambient temperature
for 3 months, at 5°C for 4 months and at 10°C for 6 months, (Key words: Moisture level,

Storage temperature, Neem Stones),

Roberts (1973) introduced the term
recalcitrant in seed storage. Later on Ellis ef
al. (1990) introduced the terminology intermediate
in storage of seeds that falls inbetween orthodax
and recalcitrant ' storage behaviour of sceds.
Bellefontaine and Audinet (1992) noted a characteristic
difference between neem seeds from India, Pakistan
and Tailand on cne side and those from Africa
and latin America on the other side. Seeds of
African and Central American varieties could be
lowered 1o 5.7% moisture content and can be
stored well for many years, while the seeds of
provenances like India and Pakistan could not
be so. Hong and Ellis (1998) reported that
Azadiracta indica cxpresses intermediate storage
hehaviour, while Sacande et al. (1998) reporied
that mecm sceds with initial moisture content
of around 10 per cent can be stored at 10-
15°C for upto 2 vyears. Hence sludies were

conducted to elucidate the influence of moisture
level and temperature on storage life of necem
stones collected from Coimbatore location of Tamil

‘Nadu. India.

Materials and Methods

Fruits collected from  [ifty years old
neem trees located at Tamil Nadu Agricultural
University, Coimbatore (11°N 77°E 426.72 MSL)
formed the base material for the study. Physio-
logically matured ycllow fruits were collected
and depulped with water. Stones were extracied
carefully by hand without damaging the kernel
and were shade dricd to bring the moisture content
to different levels viz. 20% (M), 15% (M,) and
10% (M,). The stones were treated with thiram
@ 4g kp' of stone and packed in 300 gauge
polythene bag and kept st different temperature
conditions iz, TO (room temperature), T, (10°C)
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Table 1. Effect of initial moisture content and temperature on moisture content (%) of neem stone

under storage

Treatments Period of storage , M-Mean  Temperature

P, P, P, P P P, P Room 10°C 5°C
20% moisture . rey
content (M) 20.0 167 155 143 132 123 115 147 107 164 17.1
15% moisture .
content (M,) 15.0 13.0 124 1L7 110 1050 100 119 96 129 i3]
10% moisture '
content (M) 10.0 9.7 9.5 9.2 9.0 8.7 g4 9.2 g8 93 94
Room -
temperature (T,) 15.0 104 9.4 9.0 8.7 8.4 83 T-Mean 97 128 132
10°C temperature (T,) 15.0 145 138 128 120 114 106 z
5°C temperature (T,) 15.0 14.6 141 134 126 1.7 110
P - Mean 15.0 13.1 124 117 111 10.5 100

P M T PxM PxT MxT
CD (P=0.05) 0.1 0.1 0.1 0.2 0.2 0.1

Table 2. Effect of initial moisture content and temperature on germination (%) of neem stone under storage

Treatments Period of storage (months) M-Mean Temperature
P, P P, P, P, P, P, Room 10°C 5°C
20% moisture 88 76 64 52 46 7 28 59 5 64 59
content (M,) (6973)  (6066) (33.13) (46.14) (4270) (3746) (31.94) (S0.01) (47.88) (5291) (50.50)
15% moisture B4 73 64 - 5l 44 #2% 54 43 62 37 -
content (M,) (6642)  (SB69) (5313) (4557) (4L55) (3566) (3065) (47.29) (41.00) (5298) (49.5)
10% moisture 80 n 61 50 42 ki 20 48 38 55 52
content (M) (6343)  (3805) (5135) (450) (d039) (3444) (2656) (4385) (3728) (4797) (46.12)
Room B4 L 54 39 kX} 2 2 ThMem 45 60 56
temperature (T ) (6642)  (3924) (4737) (3B62) ' (3460) (2793) (2020) (42.05) (51.29) (48.56)
10°C temperature (T,) 84 n 63 60 52 44 16
(6642)  (6142) (3605) (S0.82) (45.98) (41.50) (36.78)
5°C temperature (T} 84 74 66 36 46 i 26
(6642)  (59.24) (3421) (4826) (4271) (3761) (30.56)
P - Mean B4 15 63 52 44 35 25
(6642)  (60.03) (5254) (4590) (41.09) (35.68) (20.18)
P M T PxM  PxT MxT
CD(P=0.05) 15 07 0.7 15 25 12

(Figures in parentheses indicate arc sine transformation)

and T, (5°C). The low temperatures (10° and
5"C) maintained in the refrigerator were utilised
for the study. The kernel samples were drawn
at monthly (P-P,) intervals upto 6 months and
evaluated for seed quality characters viz. moisture
content and germination percentage (ISTA, 1999).
The vigour index values were computed as per
Abdul-Baki and Anderson (1973) and expressed
as whole number, The data gathered were statistically

scrutinized as per Panse and Sukhatme (1967)
for understanding the level of significance.

Results and Discussion

Highly significant results were obtained
due to the initial kernel moisture content, tem-
perature and periods of storage for all the seed

- and seedling quality characters. The stones stored

at different moisture content (20%, 15% and
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10%)- showed a rhythmic reduction recording a
moisture content of 11.5, 10.0 and 8.4 per cent
alter 6 months of storage. The moisture contents
maintained by the ambient, 10°C and 5°C were
8.3, 10.6 and 11.0 per cent respectively after
6 months indicating the maintenance of sced
moisture. between 11-10% at low iemperature of
10°C and S°C. The germinability of seed at
various moisture content decreased with increase
in storage period and the reduction was less
at low. temperatures of 10°C and 5°C, storing
at 10°C preserved 6% more germination compared
to 5°C. Seeds stored at 20 per cent (64%) perform
poorer than 15 per cent (62%). Storing seeds
at 10% moisture content reduced the germinability
rapidly al ambient and slowly at 10° and 5°C
storage atmospheres. The vigour index values
expressed through computation of seedling length
and germination and were also in the same line
highlighting the possibility of storing neem stone
of 20-15% moisture content at 10°C with a
germinability of 62-64% over a period of 6 months.

Tompsett (1984) revealed that there are
some species like coffee and citrus which were
superficially appear to be recalcitrant but have
the mechanism to dry down tlo low moisture
content. In neem due to the high moisture content
(37.2%) of fresh seeds, (Maithani et al. 1989)
and the manifestation of chilling injury by these
seeds (Ezumah, 1986; Maithani er al. 1989;
Gunasena and Marambe, 1995; Msanga, 1996)
it is indicated as recalcitrant. On the basis of
low moisture content of seeds (12.5%) obtained
from Haiti plantation, Chaney and Knudson (1988)
argued that neem was not a recalcitrant. Roederer

and Bellefontaine (1989) and Dickie and Smith
(1992) also indicated that neem sced displays
orthodox behaviour.

Roberts and King (1980) suggested that
seed storage behaviour may be associated with
ecology. Willan (1985) expressed that since neem
occurs in dry tropical forests, while most of the
recalcitrant tropical species are found in moist
tropical forests it was suggesied that neem may
have short lived orthodox behaviour. Research
reports of sced storage behaviour expressed that
it varies with seed source (Poulsen, 1996). The
investigation with lots of Burkima Faso (Gamena
et al. 1996; Sacande et al. 1996), Tanzania
(Msanga, 1995) and Italy (Hong and Ellis, 1998)
exhibited intermediate storage behaviour, In the
present study, stones with initial moisture content
of 20% recorded significantly higher germination
and vigour index values than stones stored at
15% and 10% moisture content. Similar results
were obtained by Singh er al. (1997) in neem
and Edwards (1982) in Abies sced.

Results of the storage temperature revealed
that stones stored at 10°C registered the highest
mean germination and vigour index values than
al ambient temperature and 5°C, The lower
storability of seeds at ambient conditions might
be due to the rapid dessication during storage
(Maithani et al., 1989). While the lower per-
formance at 5°C might be due to chilling
sensitivity of seeds to confirmational transition
in cell membranes from the liquid crystalline
to gel phase (Wang, 1982). The transition temperature
(Tm) of membranes for chilling sensitive tropical

Table 3. Effect of initial moisture content and temperature on vigour index of the neem stone under

Storage

Treatments Period of storage M-Mean Temperature

P, P, P, P, P, P, P, Room 10°C  5°C
20% moisture
content (M1) 2446 2241 1840 1470 1281 1003 740 1573 1469 1716 1535
15% moisture
content (M2) 2404 1865 1488 1148 89 669 401 1281 1131 1412 129
10%z moisture _
content (M3) 2200 1734 1244 957 GRS 488 200 1061 928 1178 W09
Rdnmrempcralurcﬂ'ﬂ] 2323 2003 1418 983 772 408 262 TMen 1176 1438 1303
10°Clemperature(T1) 2323 2027 1622 1361 1148 916 738
5°C temperature (T2) 2323 1910 1532 1231 ©45 746 521
P - Mean 2323 1980 1524 1191 955 720 507

P M T PxM PxT MxT

CD (P=0.05) 25

12 12 i H 21
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plants has been estimated at approximately 10°C
(Crowe et al., 1989) which means that membranes
arc in liquid crystalline phase under ambicnt
conditions, For ncem sceds, storage temperature
below 10°C was considerably less successful than
above 10°C, and 15°C being found optimal. This
suggested that the temperature for the phase change
of cell membrane (Tm) is around 10°C for neem
secds, Sacande er al, (1998) reported that neem
sceds with initial moisture content of around
10% could be stored at 10-15°C for upto 2
years. The present study also concluded that
neem stones with 10-15% moisture content could
be stored at 10°C uwpto six months with a
germinability of 36%.
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Moist storage for neem stones
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Abstract: Studies were carried out with neem stomes to (race the influence of moist storage
on storability of stones at ambient conditions. The study expressed that sand medium moistened
to 10% level with 10 per cent Jalshakthi maintained the higher germination (46%) and vigour
index value (992) upto six months, The seed also recorded the lowest EC wvalue (0.607) at

the same period of evalvation. (Key words: Moist storage, Neem stones,

In recalcitrant and intermediate category
(Roberts, 1973; Ellis er al, 1991) of seeds
maintenance of moisture at higher level is difficult
al ambient conditions due to the attainment of
equilibrium moisture content by the seeds with
the atmosphere (Agarwal, 1995). Moist medium
are being recommended by several rescarchers
to maintain the moisture content of these sceds
in storage (Anwar and Hutomo, 1982; Reddy,
1987; Tang and Fu, 1993; Bhauacharya er al.
1994 and Mercykulty er al. 1996). Neem stoncs
exhibit the intermediate storage behaviour where
the. moisture content above 10-15% was found
to be bencficial for long term storage. Hence
studies were made to trace the influence of moist

Seed quality):

storage on the storability of neem stones collected
from Coimbatore location of Tamil Nadu, India.

Materials and Methods

Fruits of fifty years old neem trees located
at Tamil Nadu Agricultural University, Coimbatore
(11"N 77°E 426.72 MSL) served as the base
malerial. The procedure described by Bhattacharya
and Basu (1992) was followed for evaluation
of moist storage technique for storage of Neem
stones, For moist sand incubation treatment,
medium sized, building quality sand was used.
The sand was thoroughly washed in running water,
dricd in the sun and again dried overnight in
the oven al 100°C followed by cooling at room
temperature before use.



