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ABSTRACT:

Rice straw and sawdust were
wetted for certain periods (0, 15,
30, 45, 60 days) and compared
with peat moss as growing media
for pothos (Scindapsus aureus
L) and Gardenia (Gardenia
jasminoides  Ellis).  Nutrient
element  analysis of the
composted materials showed a
noticeable increase in N, P, and
K contents in rice straw and
sawdust as a result of composting
process. This improvement was
more obvious in rice straw where
nitrogen content in the end-
product reached 3 folds that of
the raw material. The increment
in nitrogen reflected on lowering
C/IN ratio and in turn better
growth of pothos and gardenia
plants. Plants of both species
grown in peat moss showed
better vegetative growth,
flowering and nutrient contents
than those grown in rice straw or
sawdust. Rice straw-grown plants
recorded the next high values of
the growth characteristics. The
best composts were rice straw
and sawdust wetted for either 45
or 60 days even though their pH

value and nutrient elements
content still not as suitable as
peat moss, no significant

differences between 45 and 60

days were observed in most
cases. Maturity of the compost
end-product was tested using
germination bioassay. The results

were in harmony with those
obtained from the pot
experiment.
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INTRODUCTION:

Good quality of pot media is
an important issue. In Egypt, peat
moss, vermiculite and other
popular potting medium
amendments have been becoming
more costly and less readily
available to the foliage plant
industry. Growers are looking for
less expensive potting medium
amendments to replace, in part,
the more expensive ingredients in
their  mixtures, Poole and
Conover, 1990. Consequently,
they have tried to use organic
wastes and plant residues as

substitutes for traditional
materials.

El-Mashad et al., 2003
mentioned  that  agricultural

wastes represent an important
source of bio-energy and
valuable products. One of the
main agricultural wastes in Egypt
is rice straw, which consists

Received on: 29/9/2012
Referees:Prof.Dr.Gmal.T.Morsi

Accepted for publication on: 3/10/2012

Prof.Drlsmaeil.H.EL-Sallmi.



Assiut J. of Agric. Sci 43 2012( Special Issue) (66-80 )

about 3.5 million tons
annually, causing ecological
problem unless it is not well
exploited. Generally, 18% of the
agricultural wastes in Egypt is
used directly as fertilizer.
Meanwhile, another 30% is used
as animal food. The remainder is
burnt directly on the fields or is
used for heating in the small
villages causing black clouds
over Lower Egypt as a big
environmental problem. Thus,
bioconversion of part of such
accumulated rice straw and other
wastes, as sawdust, into compost
could be a beneficial method for
its utilization (Abdel-Azeem, 2001).

Nowadays, the interest has
increased in composting as a way
for bioorganic systems to be used
in sustainable agriculture instead
of  ecologically  undesirable
materials. Plant residues, in most
cases, cannot be used directly
because of certain drawbacks
such as phytotoxicity, nitrogen
immobilization, high salt content
or structural incompatibility.
Therefore, composting is used to
overcome many of these
disadvantages and composted
end-products, properly mixed,
can make excellent horticultural
substrates (Verdonck, 1988 and
Abdel-Azeem, 2001). Sawdust
and several composted materials

were  proved by  several
investigators to be wused as
fertilizers or as alternative

components to form growing
media for seedlings of different
ornamental plants. (Gerding et
al.,1996 and Egrinya Eneji et al.,
2003)
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Aforementioned information
initiated the present trial in which
we tried to convert rice straw and
sawdust into growing media for
pot plants. In the current work,
two different methods;
germination bioassay and plant
assay, were used to assess the
quality and reliability of compost
end-product. In order to conduct
the plant assay experiment, two
different indoor plants, pothos
and  gardenia,  representing
neutral and acid loving plants,
respectively, were chosen for
testing the composted materials.
Pothos (Scindapsus aureus L.)
plant which belongs to Araceae

family is one of the most
fascinating evergreen
houseplants used widely

nowadays in hanging baskets or
as an indoor climbing foliage
plant.Besides,Gardenia
jasminoides Ellis plant, family
Rubiaceae, is a lovely flowering
indoor shrub used for its large,
white, waxy, fragrant flowers or
for its attractive, glossy dark
green leaves.
MATERIALS AND METHODS:
The present study was carried
out at the Experimental Farm,
Faculty of Agriculture, Assiut
University, Assiut, Egypt during
2002/2003 and  2003.2004
growing  seasons. Purified
sawdust and shredded rice straw
were subjected to a composting
process in 70 cm height and 2 m
wide piles involving regular
wetting and turning over to keep
about 50 - 60% moisture (Hoitink
and Poole,1979). The composting
process extended for five
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composting times ; 0 (control),
15, 30, 45 and 60 days. Five
samples were taken from both
sawdust and rice straw at
different composting times to
determine nitrogen, phosphorus
and potassium in the same
manner described hereinafter.
Besides, pH value was measured
in a 1:10 soil suspension
(Jackson, 1973).

Germination Bioassay: At the
end of the composting process, a
germination bioassay  was
conducted. Samples of rice straw
and sawdust representing
different composting times were
extracted as follows; 100 ml of
distilled water at 15° C was
mixed with 50 g of wet sample
(50%  fresh  weight water
content). The mixture was shaken
for 6 hr, and was then centrifuged
at 8000 rpm for 20 min at 20° C.
The extract was diluted with
distilled water to obtain 25, 50,
75 and 100% extract. For the
germination test, 10-cm diameter
petri dishes were lined with fast
speed qualitative filter paper.
Each dish received 5 ml of the
appropriate treatment extract,
whereas the control received 5 ml
of distilled water. Ten seeds of
lettuce (Lactuca sativa L.) were
sown on each dish with 3
replicates per treatment. The
dishes were incubated at 25° C
for 72 hr in the dark. The
germinated seeds were counted
(G) and the radical length (L)
was measured. The germination
index (Gi) was calculated
according to the formula Gi
G/Gy x L/Ly x 100, where Gy and
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Lo, are, respectively, the
germination  percentage  and
radical growth of the 100%
distilled water (control). The

global germination index (GlI)
was the Gi average of the 50 and
75 dilution treatments.

Plant assay: In early spring,
uniform cuttings of pothos
(Scindapsus aureus L.) were
grown in 5-cm plastic pots filled
with peat moss. Uniformly rooted
cuttings of gardenia (Gardenia
jasminoides, Ellis.) were brought
from Egypt Green Nursery, El-
Mansouria Canal, Cairo, Egypt.
Two months later and under lath-
house conditions, plantlets were
transplanted into pots filled with
the assigned treatment of
composted rice straw or sawdust.
Plants grown in peat moss were
used as a control (general check).
Pots were arranged in a complete
randomized block design (split-
plot) with three replicates. The
main plots comprehend the
growing substrates (rice straw,
sawdust and peat moss). Each
main plot was divided into five
sub-plots representing
composting periods (0, 15, 30, 45
and 60 days). Each plot
comprised ten pots. All plants
were sprayed weekly with
Agrowmore fertilizer (2 gm/l).

At the end of the growing
season data were recorded on

plant height (cm), length of
internodes (cm), number of
internodes/plant,  number  of

leaves / plant , leaf area (cm?),
total leaf area/plant (cm?), fresh
weight of roots (g), dry weight of
roots (g), shoot-root ratio, fresh
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weight of shoots (g) and dry
weight of shoots (g), in addition
to flowering characteristics of
gardenia, viz; number of flowers/
plant, mean of flower weight (g)
and flower diameter (cm) of
gardenia plant. Leaf pigments
content was determined in
freshly collected leaf samples
which were extracted by using
acetone 80% and determined
colorimetrically according to
Metzner et al., 1965. Thereafter,
chlorophyll “a”, chlorophyll “b”
and carotenoids were measured
using spectrophotometer at wave
lengths of 663, 644 and 452.5
nm, respectively. They were then
calculated as mg/g fresh weight
of leaves. Leaf nutrient contents
were determined in dried plant
leaves digested using sulphuric
and perchloric acids method
pursuant to Piper (1967). The
final digested solution was used
to determine nitrogen by using
the modified micro Kjeldahal
method (Black et al., 1965),
phosphorus spectrometrically
using the chlorostannus-
phosphomolybdic acid method in
a sulphoric acid  system,
potassium by the flame
photometer method and calcium
and magnesium (Jackson, 1973).
Data were subjected to
statistical analysis using “F” test
according to Snedecor and
Cochran, 1973 and L.S.D. value
for comparisons according to
Gomez and Gomez, 1984.
Results and Discussion
Germination Bioassay:
Compost should be mature at
the time of sale and distribution.
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To be mature, compost should
meet certain requirements; C/N
ratio, water holding capacity, pH,
...etc. (Warman, 1999). For that
reason, a germination bioassay
was conducted and the obtained
data are presented in Tables 1
and 2. Concerning the influence
of composting time of both rice
straw and sawdust on
germination percentage of lettuce
seeds, 30-day composted rice
straw showed higher percentage
of germination compared to
sawdust. Differences between
extracts of rice straw and sawdust
composted for 45 or 60 days
were  negligible  concerning
germination percentage of lettuce
seeds. The undesirable effect of
sawdust extract during the
beginning of composting could
be attributed to the presence of
phytotoxic phenolic compounds
and salts as reported by Gariglio

et al., 2002. Warman, 1999
demonstrated that immature
composts  might not  be

phytotoxic to seeds or seedlings,
even though one would expect
less germination or growth when
they are used. Phytotoxic organic
compounds are gradually
eliminated during the composting
process, which could explain the
enhancement of germination
percentage when the extracts of
45- or 60-day composted rice
straw were used as presented in

Table (1).
Humic substances found in the
final compost products are

supposed to have metabolic roles
during germination and root
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initiation as reported by Bidegain
at al., 2000.

Difference in radical length
lettuce seedlings treated with
sawdust or rice straw extracts
were noticeably low with the
superiority to sawdust treated
ones in most cases. Fluctuations
in radical length strongly affected
global germination index (Table
2) resulting in significantly
higher global germination index
in sawdust-treated seeds
comparing with rice straw-treated
ones. In this concern, Warman,
1999 noticed that the toxic
compounds, which considerably
inhibited the germination
percentage, were too low to
inhibit the radical growth.
Moreover, the immature
composts would still improve
soil properties and don't reduce
plant growth.

As shown in Table (1),
considerable  increments in
radical length could be detected
when rice straw was composted
for more than 30 days. This could
be attributed to the elimination of
the phenolic toxic compounds as
the period of composting was
increased, as previously
mentioned. Meanwhile, slight
fluctuations of radical length
were observed in seeds treated
with rice straw extracts of all
composting times, which clearly
indicate the absence of such toxic
compounds in composted rice
straw. Thus, it is clear that
germination index did not
adequately  detect  responses
associated with the different C
and N sources and it varied
greatly during the composting
period (Wilson, 1995).

Table (1) Radical length (L) and germination percentage (G%) of
lettuce (Lactuca sativa) seeds treated with extracts of composted rice
straw and sawdust at different periods of time.

Extract dilutions

Composting Radical length (cm) Germination percentage
material ~ period 100% 75% 50% 25% Mean 100% 75% 50% 25% Mean
0 2.60 563 357 483 416 333 36.7 567 633 475
15 3.57 407 287 423 3.69 53.3 56.7 567 633 575
Sawdust 30 3.40 513 467 597 480 66.7 633 733 767 700
45 5.63 567 507 453 523 96.7 96.7 100.0 100.0 984
60 5.03 447 440 463 463 1000 933 967 933 958
Mean 4.05 499 412 484 450 70.0 693 767 793 738
0 2.17 273 317 417 3.06 83.3 833 800 700 792
Rice 15 2.07 157 283 383 258 93.3 90.0 900 833 892
straw 30 1.90 217 217 517 290 76.7 767 833 767 784
45 1.63 200 3.00 467 283 90.0 933 900 900 908
60 2.33 357 533 450 3.93 90.0 96.7 100.0 100.0 96.7
Mean 2.02 241 330 447 3.05 86.7 880 837 840 868
Water (control) 4.00 100.0
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Table (2) Changes in global germination index % (GI) of lettuce
(Lactuca sativa) seeds treated with extracts of composted rice straw
and sawdust at different periods of time.

Composted Composting time (days)
materials 0 15 30 45 60 Mean
Sawdust 51.417 49.127 83.587 131.667 105.047 84.169
Rice straw 60.212 49.503 43.750 57.083  109.710 64.052
Mean 55.814 49.315 63.668 94.375  107.378
L.S.D. 0.05 0.01
Media 4.410 10.171
S%Z‘DOS“”Q 11.996 16.529
Interaction 16.966 23.376
PLANT ASSAY: characteristics of both plant
Vegetative growth species represented as plant
Data on some chemical height, number of leaves and

characteristics of sawdust, rice
straw as affected by different
composting times comparing to
peat moss are shown in Table (3),
which could be useful
interpreting plant growth
response. It could be deduced
from the presented in Table (4)
and (5) that the responses of both
pothos and gardenia plants
regarding most of the vegetative
growth  characteristics  and
chemical composition were in
harmony with those obtained by
the germination bioassay.

Slight increments could be
detected in vegetative growth
characteristics of pothos and
gardenia plants grown in either
rice straw or sawdust composted
30 days comparing to their
control treatments (uncomposted
materials). Meanwhile, growing
plants in 45- or 60-day
composted materials reflected
significantly higher response on
the vegetative growth
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internodes per plant, leaf area,
fresh and dry weights of both
shoots and roots per plant and
shoot-root ratio. The good quality
of plants grown in 45- or 60-day
composted materials could be
explained by the enhancements
in fresh and dry weights of roots,
which considerably increased
both fresh and dry weight of
shoots of both pothos and
gardenia plants. It could be
clearly noticed that composting
process reduced the negative
effects of the raw materials with
increasing the time of
composting  and led to
enhancement in compost end-
product and subsequently better
plant growth. Improvements in
plant vegetative growth could be
ascribed to the better physical
and chemical statues of 45 or 60-
day composted materials as
shown in Table (3). At the higher
concentrations of nitrogen in the
growing media, there is a
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tendency to increase leaf cell
number and cell size and
consequently increase in leaf
formation. These observations
are in harmony with the well
known fact that nitrogen is
essential for protein biosynthesis
in plants; Devlin and Witham,
1983 assumed that low nitrogen
availability must cause a
decrease in protein synthesis,
which subsequently causes a
decrease in cell size and
especially cell division. This fact
could be the reason of the poor
growth of those plants grown in
composted materials for up to 30
days which were characterized
by high C/N ratio.

The pH of the growing
medium is an important factor
indirectly  influencing  plant
growth through its effects on
mineral nutrients availability and
microbial activity. The pH ranges
from 5.5 t0 6.5 or 5.0 to 6.5 were
recommended for most foliage
crops grown in soil or artificial
media, respectively. Gardenia
plant prefers a rich, moist, well-
drained, acidic soil (pH 4.5-5.5).
On the other hand, Pothos is a
semi-shade, humid atmosphere-
like plant and prefers pH 5.5 to
6.5 (Davidson, 1989). The
present investigation indicated
that the lower pH value of 45- or
60-day composted materials
enhanced the vegetative growth
of pothos and gardenia plants,
which could be attributed to the
preferable effects of acidic soil
conditions. Comparing with peat
moss, rice straw composted for
45 days or more seemed to reach
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peat standard effects in most
cases, especially in leaf area,
number of internodes, shoots
fresh weight, fresh and dry
weight of roots, and shoot-root
ratio of pothos plants.

The priority of rice straw
in relation to sawdust in most
cases could be explained
according to the findings of
JongMyung et al., 2000, who
postulated that the air space of
sawdust was low (4%) indicating
that aeration could be a problem
for container-grown plants in this
substrate. However; its electrical
conductivity and cation exchange
capacity were higher than some
other organic substrates. Several
researchers such as Solvia et al.,
1984 and Chen et al., 1999 and
2003 concluded that sawdust
might be Dbetter if used as
growing media in mixtures with
other materials to grow other
indoor plants.

Flowering characteristics
gardenia plant:

Flowering of gardenia plant
in the present study was strongly
influenced by the absorbed
amounts of the nutrient elements.
As the composting time
increased the amount of the
nutrient element increased in the
composted material and
subsequently in plant leaves. This
obviously correlated with flower
quality of gardenia plants grown
in those materials, as shown in
Table (5), where flower diameter,
and flower number and weight
per plant slightly increased in
plants grown in composted
materials for up to 30 days then

of
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significantly increased in 45-
or 60-day composted ones. In
addition, peat moss-grown plants
showed the best flowering
characteristics.

Leaf pigmentation and chemical
composition

The obtained results on
both pothos and gardenia
plants revealed that there is a
positive relationship between
the increment in leaf pigment
content and the increment in
leaf content of nitrogen and
magnesium of both plant
species grown in composted
materials due to increments in
the time of composting
(Tables 6 and 7). The best
results concerning leaf
pigmentation and chemical
composition were noticed in

peat-grown plants followed by
those grown in 45- 60-day
composted materials, which
strongly correlates with the
previously discussed
vegetative characteristics in
both pothos and gardenia
plants. The high nitrogen and
magnesium content of peat
moss were proved to increase
chlorophylls content  as
indicated by Edwards et al.,
1990 on pinus teada and
Mansour et al., 1994 on
Syngonium podophyllum. The
preferable  increments in
pigment content with
increasing composting time
were observed by Gariglio et
al., 2002 on calendula grown
in composted sawdust.

Table 3. Some characteristics of sawdust, rice straw as affected by
different composting times comparing to peat moss.

Growing Composting
. time N% P% K% pH
media
(days)
Peat moss  General check 1.23  0.303 0.514 4.2
Sawdust 0 0.18 0.151 0.642 7.79
15 0.32 0.210 0.621 7.50
30 0.34 0.200 0.567 7.83
45 0.35 0.168 0.599 7.95
60 0.43 0.185 0.642 7.61
Rice straw 0 0.33 0.210 0.631 8.22
15 0.32 0.294 0.514 8.15
30 0.42 0.202 0.631 8.25
45 0.47 0.269 0.535 8.00
60 0.98 0.219 0.621 8.20
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Table (4): Vegetative growth characteristics of pothos plants grown
on composted rice straw, sawdust and peat moss wetted at different
periods

Plant No. Leaf No Internode Shoot Shoot Root Root

Media g%??gstlgg height leaves/ area internodes/ length  fwt. dwt. fwt  dwt.
4 cm  plant cm? plant cm  g/plant g/plant g/plant g/plant

0 1543 6.63 20.06 8.03 192 947 116 3.67 0.59

15 16.67 7.17 20.19 8.17 205 1030 1.17 4.00 0.59

Sawdust 30 17.70 8.10 2152 8.10 219 1140 122 4.03 0.76
45 21.13 9.0 2750 9.83 215 1226 124 563 1.00

60 25.37 840 27.39 9.00 283 1183 126 5.73 1.07

Mean 19.26 7.88 23.33 8.63 223 1105 121 461 0.80
0 16.03 7.53 2342 9.60 167 9.07 131 457 059

15 2535 8.23 2417 9.77 261 1093 150 4.60 0.62

Rice straw 30 29.90 8.73 28.83 10.47 286 1410 174 461 0.99
45 33.24 12.13 48.83 12.70 262 2517 246 9.00 192

60 3341 11.37 48.67 12.30 272 2470 254 10.10 2.00

Mean 2759 9.60 34.78 10.97 250 1679 191 6.58 1.22
0 4091 14.02 50.83 15.07 271 2930 2.74 10.07 235

15 4143 15.26 50.33 16.11 257 29.00 2.79 10.14 233

Peat moss 30 40.89 15.09 51.52 16.30 251 29.00 2.81 1047 233
45 42,29 14,92 50.77 16.27 260 2920 2.83 1058 234

60 42,10 14.83 51.53 15.56 271 2920 2.81 1049 235

Mean 4152 14.82 51.00 15.86 262 2714 280 1035 234
0 2412 9.39 31.44 10.90 210 1595 1.74 6.10 1.18

Means of 15 27.82 10.22 3156 11.35 241 16.74 182 6.25 118
Composting 30 29.50 10.64 33.96 11.62 251 1817 192 637 136
time 45 3222 12.05 42.37 1293 246 2221 218 840 175
60 33.43 11.53 4253 12.29 275 2191 220 877 181

L.S.D. Media 211 041 4.02 0.23 016 035 0.07 0.15 0.05
Time 1.09 056 252 0.74 018 049 0.09 021 0.04

5% Interaction 153 0.79 3.56 1.04 026 0.69 0.13 0.30 0.05
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Table (5): Vegetative growth and flowering characteristics of
gardenia plants grown on composted rice straw, sawdust
and peat moss wetted at different periods.

. Composting Pl'ant No. Leaf ) No Internode Shoot Shoot Root Root No Elower Floyver
Media < height leaves/ area internodes/ length  fwt. dwt. fwt. dwt. diameter weight
time (days) 2 flowers

cm plant cm plant cm  g/plant g/plant g/plant g/plant / plant cm g
0 1740 8.03 6.44 5.03 346 1230 391 7.75 318 1.00 199 111
15 18.15 8.17 7.44 5.07 358 1433 399 847 399 099 266 1.15
Sawdust 30 19.10 12.03 1057 6.23 3.06 1563 417 899 412 108 377 164
45 21.66 14.47 1257 36.33 342 2090 507 1360 515 151 452 1.93
60 23.00 13.03 1407 6.77 340 21.07 510 1423 692 150 460 1.90
Mean 19.86 10.75 10.22  5.89 338 1685 445 1061 467 122 351 155
0 18.06 8.07 6.33 4.53 398 1369 314 685 312 103 310 121
15 18.18 8.17 8.40 4.67 390 1562 395 953 413 099 317 151
Rice straw 30 19.47 1210 1.19 6.67 292 1576 3.98 10.04 451 098 443 1.90
45 23.30 1343 1506 6.87 325 2180 451 1657 7.03 097 499 1.97
60 2366 13.70 1537 6.93 41 2346 518 1580 7.07 095 502 1.98
Mean 20.33 11.09 1127 5.93 349 18.06 415 176 517 098 414 171
0 2407 1263 1819 6.61 364 3124 1005 2373 9.23 156 6.08 2.38
15 2416 1260 18.05 6.58 367 31.01 1005 2383 9.22 155 6.07 1.37
Peat moss 30 2395 1253 1752 6.59 364 3115 10.12 2390 9.22 156 6.04 1.38
45 2333 1260 1820 6.58 355 31.21 10.08 2393 925 158 612 1.39
60 23.74 1257 18.12 6.57 361 3098 10.01 2366 9.26 158 6.12 1.39
Mean 2385 1259 18.02 6.58 362 3112 1006 2381 924 156 6.08 1.38
0 19.84 9.58 10.32 5.39 369 19.08 570 1278 518 120 372 156
Means of 15 20.16 9.64 1130 5.44 372 2032 6.00 1394 578 118 397 1.68
Composting 30 21.41 1222 1309 6.50 321 2085 6.09 1431 595 120 475 1.97
time 45 21.49 1283 1528 6.59 341 2464 655 18.03 7.14 135 521 210
60 2353 13.10 1585 6.76 347 2517 6.76 1790 7.75 134 525 2.09
LS.D I\/_Iedia 038 0.11 0.57 0.07 0.09 057 0.08 022 005 0.06 002 0.01
=, Time 042 0.07 1.08 0.06 0.07 0.74 0.07 046 0.06 0.03 009 0.03

Interaction 059 0.09 152 0.09 0.10 1.05 0.10 0.64 0.09 004 013 0.04
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Table (6): Leaf pigmentation and chemical composition of pothos
plants grown on composted rice straw, sawdust and peat
moss wetted at different periods

Chlrophyll Chirophyl

Media Cpmposting Carotenoid: (I,\l ;3 é( (ga Mg
time (days) (mglg) (mg/g) (mglg) % % % % Op

0 0.75 0.34 0.19 1.300.238 0.552 0.60 1.44

15 0.98 0.43 0.19 1.400.318 0.562 0.80 1.68

Sawdust 30 1.00 0.67 0.18 1.410.318 0.5830.80 1.68

45 1.12 0.97 0.24  1.830.338 0.573 0.60 2.40

60 1.14 1.06 0.23 1.730.332 0.531 0.60 1.68

Mean 1.00 0.70 0.21  1.530.309 0.560 0.68 1.77

0 0.89 0.47 0.18  1.200.277 0.501 0.40 1.56

15 0.97 0.50 0.19 1.500.270 0.522 0.80 1.68

Rice straw 30 1.14 0.68 0.22 1.600.287 0.521 1.20 1.68

45 1.72 1.12 0.23  1.99 0.307 0.499 1.00 2.52

60 1.68 1.17 0.22  1.980.297 0.496 1.00 1.20

Mean 1.28 0.79 0.21 1.650.287 0.508 0.88 1.73

0 1.74 1.17 0.34  2.000.342 0.800 1.20 1.68

15 1.72 1.16 0.34 2.04 0.3450.801 1.19 1.67

Peat moss 30 1.71 1.16 0.34  2.040.364 0.803 1.18 1.67

45 1.74 1.16 0.35 2.040.3420.802 1.16 1.68

60 1.73 1.17 0.35 2.000.344 0.800 1.21 1.68

Mean 1.73 1.16 0.35 2.030.347 0.801 1.19 1.68

0 1.13 0.66 0.24  1.500.286 0.618 0.73 1.56

Means of 15 1.22 0.70 0.24 1.650.3110.628 0.93 1.68

Composting 30 1.28 0.84 0.25 1.680.3230.636 1.06 1.68

time 45 1.53 1.08 0.27 1.950.329 0.625 0.92 2.20

60 1.52 1.13 0.27 1.90 0.324 0.609 0.94 1.52

L.S.D. Media 0.10 0.03 0.03  0.04 0.010 0.002 0.01 0.01

Time 0.09 0.03 0.01 0.020.012 0.002 0.01 0.01

5% Interaction ~ 0.12 0.04 0.02  0.030.018 0.002 0.01 0.01
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Table (7): Leaf pigmentation and chemical composition of gardenia
plants grown on composted rice straw, sawdust and peat
moss wetted at different periods.

Media C_omposting ChIrc;phyII Chlr%phyICarotenoid: (I,\l ;3 g( (ga Mg
time (days) (mglg) (ma/g) (mglg) % % % % O

0 0.444 0.207 0217 1.530.2070.5121.54 1.18

15 0.464 0215 0259 1.910.21405131.44 1.17

Sawdust 30 0.571 0276  0.253 1.98 0.286 0.537 1.45 1.42

45 0.718 0281  0.215 2.050.298 0.499 1.98 1.62

60 0.748 0.254  0.215 2.040.290 0.497 1.97 1.63

Mean 0.578 0.246  0.215 1.900.259 0.512 1.68 1.41

0 0.457 0221  0.208 1.800.2220.4110.92 1.21

15 0.467 0.252  0.202 1.910.2420.498 1.06 1.63

Rice straw 30 0.531 0.346  0.207 1.930.249 0.499 1.25 1.75

45 0.910 0.475  0.298 2.080.2510.476 1.99 2.33

60 0.924 0.481  0.312 2.06 0.256 0.446 2.00 2.37

Mean 0.658 0.355  0.246 1.96 0.244 0.466 1.44 1.86

0 1.002 0.523  0.300 2.370.3020.399 1.11 2.14

15 1.003 0522  0.300 2.360.3010.4031.12 2.17

Peat moss 30 1.001 0523  0.301 2.370.3010.4021.13 2.18

45 1.003 0.525  0.299 2.370.3030.399 1.13 2.16

60 1.002 0.522  0.301 2.350.3030.4031.14 2.15

Mean 1.002 0523  0.300 2.360.3020.4011.13 2,16

0 0.634 0317  0.242 1.900.2430.4411.19 1.51

Means of 15 0.645 0.329  0.254 2.060.2530.472 1.21 1.66

Composting 30 0.683 0.382  0.254 2.090.2780.4791.28 1.78

time 45 0.877 0.427 0271 2.170.284 0.458 1.70 2.04

60 0.891 0.419  0.276 2.150.2830.449 1.70 2.05

L.S.D. Media 0.005 0.003  0.006 0.040.0050.011 0.06 0.02

Time 0.006 0.006  0.014 0.050.005 0.014 0.03 0.02

5% Interaction ~ 0.009 0.008  0.019 0.07 0.006 0.020 0.04 0.02
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