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Abstract

A study was conducted 1o evaluate the effect of storage temperatures on Dilfenia suffroticosa seed maturation,
Secds were stored in four different environments: ambient room (28-30°C and 70-80% RH), relrigerator {4-53°C
and 42% RH) and cold room (8°C and 10% BRI for 0-14 dayvs. The highest mean percentage of moisture content
oceurred in matored fruit of upper part of inflorescence (M3) with 5.5% stored in cold room and refrigerator for
the first week of storage. The mean percentage declined between (01-0.4 percent each week in all maturation
levels Tor all temperature levels of storage. The lowest percentage ol moisture content recorded in matured froit
of lower part of inflorescence (M2) with 4.0% after six week of storage. Slorage in cold room has the highest
mean percenlages of moisture content as compared to seeds Kept in refrigerator and in ambicnt room. Matured
ripe fruit (M1} has the highest mean percentage of germination stored in cold room with 37%, 48%, 66% at the
second, third and fourth week respectively. I was followed by M3 stored in ambient room with 32%, 45% and
56%, The lewest percentage of germination recorded was occurred in M2 with 16% after six week of storage.
Seeds storage in refrigerator for all maluration levels gave the lowest percentages as compared 1o storage in
ambient room and in cold room for the entirely six weeks,

Key words: Dillenia suffroticosa, seed storage, modsture content and germination.

Abstrak

Satu kafian relal dijalankan untuk menilai kesan suhn penyvimpunan ke aiaskematagan b Dillenia suffroticosa,
Biji disimpan pada empar suhu yang berbezar swle Bilik(28-30°C dan 70-80% RH), peti sefuk {(4-3°C dan 42%
RH} dan bilik sejnk (8°C dan 10% RH) selama 0-14 havi, Peratus min bandungan kelembapan tertinggi ialah
buak matang bahegion wias pada jambangan bunga (M3) dengan 5.8% disimpan dalam bilik sejuk dan peti ais
pada mingga pertama penyvimpanan. FPeratusan min menurun sebanyak 0.1-0 dperatns seftiop minggu paca
semua peringkat kematongen don juga pade setiop swhu penyimpanan. Peratusan kandungan kelembuapan
terendalt dicotatkan oleh buah mateng bahagian baowah pada jambangan bunga (M2} dengan 4.0% selepas
et g e disimpan, Penvimpanan di dalam bilik sejuk mempunyai peratusan kandungan kelembapan paling
dnggl jika dibandingkan dengan sehn bilik don peli sejnk. Buah matang vang masak (M) mencaratban
peratusan min rerdnggl wntuk percambohan apabila disimpan df dalam bilik sejuk dengan 37%, 48% dan 66%
pada minggn kedua, ketiga dan keempat, i ditkeed oleh M3 disimpan dalam swhn bilik dengan 32%, 45% dan
S6%. Peraiusan percambahan terendeh dicatatkan olelt M2 dengan 16% selepas enam minggn divimpan.
Penvimpanan biji benil di dalom peti sejuk antk semua peringlat bemotangan memberifan peralusan terendah
Jika dibandingban dengan penvimpanan pada suhu bilik dar ik seiuk selama enam minggn disimpan.

Kata funcizDillenia suffroticasa, penyimpanan Bt beaih, kendungan kelembapan dun percambahan.



INTRODUCTION

In tropical forests management and reforestation programs, seeds still remain as the main
source of planting material. The quality and availability of sceds is therefore an important
factor in the forest resource management (Jayanthi er al, 1998). Tropical tree seeds are
recalcitrant and are sensitive to desiccation and low temperature. They have a short (a few
wecks to a fow months) viability periods (King & Roberts, 1980). The seeds have to be stored
al a critical moisture content which is usually little lower than the seed moisture content at
harvest, and lose viability with decrease in their moisture content (Mittal ef al, 1998). Thus,

efficicnt secd storage plays an important role in the management of tropical forests,

Seed longevily varies greatly among species. Not all seeds respond in the same way to the
environment before and during storage. According to Roberts (1973), there are two categories
of seed storage behavior, orthodox and recalcitrant. Species with orthodox seeds can be
maintained satisfactorily ex sifw over a long term in appropriate environments, but short term
storage is usually the best that can be achieved with seeds which show recalcitrant seed
storage behavior under well-defined and well-controlled environment. Ellis et af (1990). have
introduced new categories of sced storage behavior in 1990, intermediate or semi-recalcitrant
which is between orthodox and recalcitrant. These third categories exhibit some degrec of
desiceation tolerance and freezing sensitivity. Several of the pioneer trees in the area (fast
growing, short living plants) which are common in early successional vegetation and large
recent gaps arc known for producing seeds that can be stored for a long time in dry conditions
without loosing their ability (Vazquez-Yanes et al. 1998), Many factors that can affected seed
viahility during storage such as genetic effects, seed structure and composition, seed maturity,

mechanical damage, relative humidily, moisture content and temperature. However, only two



factors that are most important factors influencing seed storage life are moisture content and
temperature.

Studied by P. bulan (1993) “pepper seeds quality under different environments”, In this study,
fresh and matured pepper seeds are stored in four different environments: ambient room (28-
30°C and 70-80% RH), air conditioned room (22-23°C and 45-50% RH), refrigerator (4-5°C
an 42% RH) and incubator (40°C and 40% RH) for 0-14 days. These seeds were evaluated for
cffects of changes in temperature and relative humidity of storage environment on the sced
quality. Seed germination was evaluated on three layers of moist filter paper in Petri dishes
(25 seeds x 4 replicates) at 30°C without light in the germinator. In this project moisture
content of seeds were determined by air oven method of 24 hours at 103°C using two
replicates and calculate on wet-weight basis which similar with my project but in mine the
temperature use 18 60°C for 2 days or 48 hours, The method for germination 1s also the same
but in my project cold room are used to replace incubator and no germination done in air
condition room. According to Mittal et al. (1998) in their study “Effect of seed treatments and
storage lemperature on storability of Syzgiwm cuminii seeds”™ seed moisture content
determination are also using oven-dry method with temperature 103°C for 17 hr. secd
germination using ten replicates of 10 seeds were germinate in moist vermiculite in plastic

pots in a growth room at 2621 °C with 12 hours light.

Dillenia suffroticosa L. is one of the pioneer tree species found in Sarawak and belongs to the
family Dilleniacieae and includes local species as Simpoh. D. suffroficosa s mainly
propagated by seeds. Birds play an important role to distribute the seeds as they eat the fruit.
D, suffroticosa has many different vernacular names. It is known as “Simpoh™ in Sarawak,

Peninsular Malaysia and Brunei, “San” in Thailand, “Simpor” in Sabab and “Simpur” in



Sumatra, This tree grows vigorously on eroded soil, wasteland, forest cdges and swampy

areas (Hoogland, 1972).

This tree has large leaves, and large yellow flowers. It can grow up to 5m (Polunin, 1987).
They are pollinated by bees which collect its pollen or by small beetles and flies that scramble
over it. Almost every flower sets fruit. The unripe fruits are surrounded by thick red scpals.
Meanwhile the ripe fruit split open into pinkish star-shaped segments to reveal seeds covered
in red arils. This tree can live for 50-100 years (Corner, 1997). The timber of D. suffroticosa is
a sinker species. It is hard and tough, containing siliceous deposits. Sapwood is pale
pink/yellow 25 1o 50 mm in depth and the heartwood is a chocolate red color darkening on
exposure. The wood has rough texture. Logs sometimes contain black stain and are inclined to
end split. Sapwood said to be resistant to lvetus. D. suffroticosa wood needs care in atr drying
to avoid distortion and splitting. This wood is easy to shrink if over drying. At 15% moisture
it weighs about 16 to 22 kg per cubic fool. There is a superficial resemblance to Keruing
(Dipterocarpus Sp.) but it contains no resin ducts, Fairly easily permeable by preservatives

and is said to be of low to medium durability. This wood is strong and tough (Polunin, 1987).

Quarter sawn wood presents an attractive, but not pronounced, silvery swface because the
wide rays which are then exposed provide decorative grain. In this form and properly dried,
D. suffroticosa may be used for paneling, furniture and flooring, A fairly hard and heavy
wood to be considered for veneer but tested by C.S.LR.O. Small quantities may be special
quarter sliced for decorative needs. A general purpose is for constructional material in boat
building for stringers and bottom boards. In Japan this wood is used for flooring. This wood

also can be use for making stairs, posts, beams, sills. frames, piling, fencing, gunstocks



(Polunin, 1987). Other use is for making Sleepers for logging railways. In Sarawak, this tree
has not been exploited much compare w other country like Japan. The leave are use to wrap
food and young shoots are cook as vegetables. As this tree is a pioneer species, it can provide
food and shelter for other plants and creatures, 1t provides shade for other less hardy plants to

eslablish themselves.

In the present study effort is made to cvaluate the effects of different conditions of
environment on the storage of D suffroticosa seeds. The effects of storage temperature on the

levels of seed maturity is also investigated.

MATERIAL AND METHOD

Material

Fresh and matured fruits were collected from areas in Matang and Semariang. The seeds were
extracted from the fruils by separating them from the aril and washed thoroughly using tap
water. The seed is washed to remove the aril which can enhance the growth of fungi as this
can lead to deterioration. Seed were then dricd in ambient room under shade for two days.
Diried seeds were stored in an air tight bottle to maintain moisture content and viability. Seeds
were calegorized into 3 maturation levels which are matured ripe fruit (M1), matured froit of

lower part of inflorescence (M2), matured fruit of upper part of inflorescence (M3).

Method
Muoisture content test
Seed moisture content was determined for the three maturation (M1, M2, and M3) levels. For

each maturation level, 4 replicates of 15 seeds each were placed into saucers made up of



aluminum foil, weighted and then put in the oven at 60°C for 48 hours. Aflerwards, the dry
weight 1s recorded. Moisture content of the seeds is calculated according to Association of
Official Seed Analysts (AOSA, 1985).
Moisture content (%)= a-b  x 100 %

b-a
a = weight of seeds — weight of aluminum foil
b = weight of (a) = weight of seeds before placing in oven

¢ = weight of (a) = weight after drying in oven

Seed merminalion lest

The germination test was to find out the ability to geminate according to the environment
temperature. Seed germination was made according to rules for seed testing (AOSA, 1976),

For each maturation level, 4 replicates of 50 seeds cach were germinated using compost as a

medium in plastic containers at ambicnt room (28-30°C). Observations were made twice a

week up to six weeks. Seeds emerging from the compost media were considered germinated.

Storage of secds

Seeds from the three levels of maturation (M1, M2, M3) were stored in different
environments [ambicnt room (28-30°C and 70-80%RH); refrigerator (4-5°C and 42%RH);
cold room (8°C and 10%RH)] for 0 to 14 days. Samples of seed were withdrawn from
different storage environments every 2 days for evaluation of the capacity to germinate up to

14 days.



RESULTS AND IMSCUSSION
Initial seed quality

Molsture content
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Figure 1: Moisture content of D.suffroticosa sceds of different maturation levels stored m
ambient room (28-30°C; 70-80%RH).

The seeds of Dosuffroticosa obtained and separated mto three maturation (M1, M2, M3) levels
gave different percentages of moisture content when stored in ambient room (Figurel).
Matured fruit of upper part of inflorescence (M3) have the highest percentages moisture
content from first week {5.8%) up to the sixth week (4.3%). Moisture content of sceds from
matured fruit of lower part of inflorescence (M2) was the lowest up to the end of six week of
storage.
Mean initial moisture content of seeds for all maturation level was 4.8% stored for six weeks
at 60°C. The mean percentage declined between 0.1-(1.4 percent each week for all maturation
levels. The percentage for M3 was the highest with 5.8% followed by M1 (5.4%) and M2
(5.1%). Moisture content for M2 was the lowest with 4.0% after six week of storage.

According to Mittal et o/, (1998), if the seeds are treated to lower their moisture content, some



of the seeds already having lower moisture content would be dried below their critical
moisture content. The F value for this was 7.29 and P=0.01.
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Figure 2: Germination of D.suffroticosa seeds of different maturation levels stored in ambient
room (28-30°C; 70-80%RH).

Seeds of D suffroticosa harvested, processed and uuhized were of different maturation (M1,
M2, and M3) levels. The seed germination for these maturation levels reached maximum
percentages of germination at the fourth week.

Mean percentage of germination and moisture content of seeds at the three maturation levels
were as shown in Figure 2. It was observed that germination of seeds for matured fruit of
upper part of inflorescence (M3) has the highest with 44%,, 50% and 55% at second, third and
fourth weeks respectively. Germination of seeds from matured ripe fruit (M1) was moderate
and slightly lower than matured fruit of upper part of inflorescence (M3), except at the fourth
week where the percentage was 59 percent, Seeds obtained for matured fruit of lower part of

inflorescence (M2) gave the lowest percentages as compared to M1 and M3 for the entirely



six weeks, After fifth week the germination percentage was decline between 14-23% for all
maturation levels, The F value for this was 4.65 and significance at 0.01. No germination of
seeds occurred n all maturation levels for the first week of sowing. Germination was
influenced by moisture content. But sometimes for some seed such as beetroot { Beta vulyaris)
and spinach (Spinacea oleaucea), excessive amount of water reduce the permeability of the

coal to oxygen and inhibit germination (Gulliver and Hevdecker, 1973).

Storage of seeds

Moisture content of seeds stored in cold room
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Figure 3: Moisture content of Do suffroficosa seeds of different maturation levels stored in
cold room (8°C and 10%RH).

The moisture content of D, suffroticosa seeds kept in cold room (8°C; 1(1%%RH) produced
higher percentages of moisture content as compared to those seeds kept in ambient room (28-

30°C; 70-80%RH) for all maturation levels stored up to six weeks,
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Mean percentages of moisture conient for seeds for the three maturation levels and siored in
cold room is showed i Figure 3. Matured fruit of upper part of mflorescence (M3) has the
highest percentage of moisture conient with 5.8 % stored in cold room followed by matured
ripe fruit (M1) with 5.4 % and matured fruit of lower part of inflorescence (M2) with 5 % on
the first week of storage. The range of mean was between 5.8-4.0 percent moisture content for
seeds at all maturation levels. Seed moisture content percentages declined between 0.1-0.4
percent each week up to six weeks. The lowest percentage recorded for seeds moisture content
occurred in M2 with 4.0% after six week of storage. Storage in cold room has the highest
mean percentage of moisture content as compared to seeds kept in ambient room, However

the different in the means of the moisture content was about (. 1% only. The | value for seeds

stored in ambient room was 2.82 and in cold room was 2.03 and P=0.01.

Moisture content of seeds stored 10 refrigerator
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Figure 4: Moisture content of D suffroticosa seeds of different maturation levels stored in
refrigerator (4-5°C; 42%RH).



The moisture content of D. siffroticosa seeds kept in the refrigerator (4-5°C; 429%RH)
produced higher percentages of moisture content as compared to those sceds kept in ambient
room for all maturation levels stored up to six weeks.

The highest percentage of moisture content occurred in matured fruit of upper part of
inflorescence (M3) with 5.8% followed by matured ripe fruit (M1) with 5.4% and matured
fruit of lower part of inflorescence (M2) with 5%, Storage in refrigerator has the highest mean
percentage of moisture content as compared to seed kept in ambient room however the
different in the means of the moisture content was about 0.1% and the mean was almost the
same after s1x week of storage. The mcaﬁ percentage declined between (1.1-0.4 percent each
week up to six week. The Jowest percentages recorded occurred in M2 with 4.0%. The F value
for this was 2,37 and P= 0.01.

Ciermination of seeds in cold room
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Figure 5: Germination of . suffroticosa seeds of different maturation levels stored in cold
room (B°C; 10%RH).



The germination of D. suffroticosa seeds kept in cold room (8°C; 10%) produced higher
percentages of germination as compared to those seeds kept in ambient room (28-30°C; 70-
B0%RH) except for M3, stored up to six weeks.

The highest percentage of germination was occurred in matured ripe fruit (M1) with 37% on
second week, 48%, for third week and 66% for fourth week followed by matured fruit of upper
part of inflorescence (M3) and matured fruit of lower part of inflorescence (M2}, No
germination of seeds occurred in all maturation levels for the first week of sowing. After
fourth week of storage the percentage declined drastically between 26-18% in all maturation
levels. The lowest percentage was occurred i M2 with 16% stored in ambient room afier six
week of storage. There were big different in mean percentages of germination between cold
room and ambient room with 3-18%. The F value for cold room is 21.19 and F value for
ambient room is 18.05 and P=0.01. Mean percentage for M1 stored in cold room was higher
than M1 stored in ambient room but on the last week M1 stored in cold room was lower than
stored in ambient room. For M2, seeds mean percentage for cold room was higher than stored
in ambient room after six weeks of storage. But for M3, storage in ambient room was higher
than storage in cold room with the different was about 5%. Figure 5 showed the comparison

between storage in ambient room and cold room,



Germination in refrigerator
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Figure 6: Germination of 00 sufforicosa seeds of different maturation levels stored m
refrigerator.

The germination of 0. suffroticosa seeds kept in ambient room (28-30°C; 70-80%RH)
produced ligher percentages of germination as compared to those seeds kept in refrigerator
(4-5°C: 42%RH) for all maturation levels stored up to six weeks.

Mean percentages of germination for seeds stored in refrigerator 18 showed mn Figure 6. The
highest germination occurred in matured fruit of upper part of inflorescence (M3) with 22%,
34% and 49% at second, third and fourth weeks respectively. This is followed by matured ripe
fruit (M1} and matured fruit of lower part of inflorescence (M2). It was observed that matured
fruit of lower part of inflorescence (M2} has the lowest mean percentage with 13% after six
week of storage. Storage in refrigerator has lower mean percentages of germination compared
to storage m ambient room with the different between 2-13% for all maturation level.

According to Mittal ef af (1998), storability of Svzveium cuminii seeds stored at 3°C did not



germinate in storage even after 20 weeks. The F value for this was 12.39 and P=0.01. After
fourth week of storage, the percentages declined between 7-25% in all maturation levels., No

germination of seeds occurred in all maturation levels for the first week of sowing.

CONCLUSION

The data for mean percentages of moisture content are showed in Appendix 1. The highest
mean percentage of mosture content occurred in matured fruit of upper part of inflorescence
{M3) with 5.8% stored in cold room and refnigerator and 5.7% stored in ambient room for the
first week of storage. The mean percentage dechned between 0.1-0.4 percent each week n all
maturation levels as long as storage temperature. The lowest percentage of moisture content
recorded in matured fruit of lower part of inflorescence (M2) with 4.0% after six week of
storage. Storage in cold room has the highest mean percentages of moisture content as
compared lo seeds kept in refrigerator and in ambient room. However the different in the
means of the moisture content was about 0.1%. Data analysis using univariate of varlance
showed that there were significant different in moisture content of seeds with 0.99 and
P=0.05. Seeds when detached from the parent tree, they lost or gained moisture to or from the
surrounding atmosphere until their moisture content reaches a pomnt of equilibrium with the
humidity and temperature of the surrounding air. This is known as the equilibrium moisture
content {EMC). Once it has been reached, it would be maintained as long as the humidity and
temperature of the air remained constant. If they change, the seeds would again lose or gained
moisture until a new EMC 1s reached. The phenomenon can be used to explain how the
moisture content percentage was different in each temperature used for storage.

The data for mean percentages of seeds germination are showed in Appendix 2. Matured ripe
fruit (M1) has the highest mean percentage of germmination stored in cold room with 37%,

48%, 66% at the second, third and fourth week respectively. It was followed by matured firuit
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of upper part of inflorescence (M3) stored in ambient room with 32%. 45% and 56%. The
lowesl percentage of germination recorded was occurred in matured fruit of lower part of
inflorescence (M2) with 16% after six week of storage. Seeds storage in refrigerator for all
maturation levels gave the lowest percentages as compared to storage in ambient room and in
cold room for the entirely six weeks. No germination of seeds occurred in all maturation
levels for the first week of storage. There were significant different in seeds germination with
0.91 and P=0.05. Germination conditions can be varving in different species of tree. In this
study, the refrigerator temperature may be not suitable for the germination of D. suffroticosa

seeds that caused the germination percentage was the lowest.
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APPENDIXES

Appendix 1: Mean percentages of sceds moisture content

Table 1: D, suffroticosa seeds moisture content stored in ambient room.

Table 2: Moisture content of D). suffroticosa seeds of different levels of maturation stored in

slorage moisture content in ambient room %

week M1 M2 M3
E 5.4 51 5.8
2 3 4.7 R
3 4.8 4.5 ! T
4 4.6 4.4 49 -
5 4.4 4.2 ; 4.7 N
0 42 40 45

cold room.
slorage - A : Ve : b
ambient cold ambient cold ambient
week cold room
TooIm room room room TO0m
0 53 | 54 | 5 | 5 BT 5.8
2 botA 5.3 4.7 4.8 0 5.7
3 5 5.1 4.5 4.6 5.4 5.5
4 4.7 49 | 43 | 44 - ey | 53
5 4.6 4.6 42 4.3 5 5.1
6 4.4 4.5 4.0 4.1 4.8 4.9

Table 3: Moisture content of D.suffrotcosa seeds of different levels of maturation stored in

refrigerator.

SL(}ragg Ml i B T, _____ME —— i M3 i
ambient W ambient ] ambient ;
week refrigerator refrigerator refrigerator
reIm T TOom
1 54 54 3 3 517 5.8
2 53 5.3 4.7 49 5.5 5.6
3 3 51 4.5 4.7 54 5.4
4 47 4.9 43 1.6 53 5.3
3 1.6 43 17 14 3 5.1
6 44 45 a0 47 18 19




Appendix 2: Mean percentage of seeds germination

Table 4: Germination of D suffroticosa seeds of different maturation levels stored in
ambient room.

St r _— Germination in ﬂ;;ti{em_mo:'n T -
[ 0 0 0
;) 33 | 3 14
F 47 14 S
3 59 | 38 55
5 43 20 DF
G 20 T 7 3

Table 5; Germination of 12, suffroticosa seeds of different maturation levels stored in

cold room.
storage - o - i - S
ambicnt cold ambient ambient
week cold room cold room
room room room room
1 0 0 () R 0 {
2 'j 28 3 13 25 32 27
3 35 48 27 33 45 35
4 48 6 4 40 56 52
5 33 46 33 28 35 35
6 25 21 e | 18 20 23

Table 6: Germination of 2. suffroticosa seeds of different maturation levels stored
in relrigerator.

storage : Ll : Mg , I'"E _________ =
ambicnt ; ambient | : ambient .
week refrigerator | refrigerator | refrigerator
oo room | room |
1 () 0 0 | 0 0 0
2 28 19 13 ' 10 32 22
3 35 29 27 B 45 | 3
4 48 40 40 32 56 | 49
5 38 25 33 | 20 35 39
6 25 18 16 13 | 20 22
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Appendix 3: Analysis of data

Table 7: Moisture content of seeds stored in ambient room.

Sum of Squarcs  df Mean Square  F ~ Sig.
Between R B
Groups 2716111111 5 0543222222 7.297015 (.002358
Within Groups 0.893333333 12 0.074444444
Toral 3.609444444 17

Table 8: Germination of sceds stored in ambient room.

Sum of Squares ~ df  Mean Square  F Sig.
Between -
Groups 46053611111 5 921.1222222 4.650827 0.013611
Within Groups 2376.666667 12 198.0555556
Total GOE2.2777TE 17

Table 9: Moisture content of seeds stored in ambient room,

Mean
Sumn of Squares df Square K Sig.
Between -
Groups 1.513333333 5 0302066667 2.822798 0065361
Within Groups 1.286666667 12 0.107222222
Total 28 17

Table 10: Moisture content of seeds stored 1n cold room.

Mean
Sum of Squares df Square F Sig.
Between .
Groups 1.724444444 5 (0.344888889 2.028758 0.146363
Within Groups 2.04 12 0.17
Total 3.764444444 17

Table 11: Moisture content of seeds stored in refrigerator.

Sum of Squares  df Mean Square  F Sig.
Between = i
Groups 1.536111111 5 0.307222222 2373391 (0.102128
Within
Groups 1.553333333 12 (.129444444
Total 3.089444444 17
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Table 12; Germination of seeds stored in ambient room.

Sum of Squares  dI' Mean Square F Sig.
Between '
Groups 4096944444 5 H19.3888889 18.05263 3.27E-05
Within Groups 544.6666667 12 453858889
Total 4641611111 17
Table 13: Germination of seeds stored in cold room.
‘Sum of Squares  df Mean Squarc  F Sig.
Between o
Groups 5187166667 5 1037.433333 21.19614  142E-05
Within Groups 587.3333333 12 48.94444444
Total 37745 17
Table 14: Germination of seeds stored in refrigerator.
- Sum of Squares  df Mean Square  F Sig. o
Between o
Groups 2807.166667 5 561.4333333 12.39975 (LO0O213
Within Groups 543.3333333 12 45.27777778
Total 33505 17

Table 15: Moisture content of seeds in all storage conditions and all maturation levels.

= Partial
Type lll Sum Eta
Source of Squares df Mean Square F 5ig. Squared
Corrected E
Madel 5.88 a8 .74 G.33 Q.00 0.53
Intercept 131720 1 1317.20 11344.32 0.00 1.00
MATURAT 5.68 2 2.B4 24 .46 0.00 0.52
STORAGE 017 2 0.0% 0,75 0.48 0.03
MATURAT *
STORAGE 0.03 4 0.01 0.06 i 0.99 0.0
Error 523 45 01z
Total 132831 54
Corrected '
Tatal 1111 53
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Table 16: Germination ol seeds in all storage conditions and all maturation levels.

| Source
" Corrected
Model
Intercept
MATURAT
STORAGE
MATURAT *
STORAGE
Error
Total
Carrected
Total

Type Il
Sum of
Squares df Mean Square F Sig..
1764.04 g 220.50 0.78 0.62
37709.80 1 37709.80 13418 0.00
845.48 2 42274 1.50 .23
G44.59 2 322.30 1215 0.33
273.96 4 658.49 0.24 0.91
1264717 45 281.05
52121.00 54
1441120 83

Partial |
Eta
| Sguared.

0.12
0.75
0.06
0.05

0.0z
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