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Sugar Mill Compost as a Substitute of Peat Moss
in Potting Media and its Effect on Sour Orange
Rootstock Seedlings Growth
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NVESTIGATION on sugar mill compost as a local plant material

for sour orange rootstock seedlings media was aimed to supplant
the expensive imported peat moss. The study was conducted in the
nursery oi Horniculture Research Institute, Giza for two consecutive
seasons. Uniform sour rootstock seedlings were grown in seven
different potting media as follows; five various mixtures between
sugar mill compost (SMC) and washed sand {(1:1), (2:1), (3:1), (4:1)
and (1:2)] (v/v); while, the six® medium was a potting mixture of peat
moss & washed sand at (1:2) and the last one was washed sand alone.
Data revealed that seedlings grown in potting medium of 4:! (SMC)
to sand gave the best results either in vegetative growth (leaves
parameters, shoots weight & diameter and roots weight) or leaf
chemical contents {chlorophyll 2 & b and leaf minera!l elements)
followed by 3:1 (SMC) to sand media, while, the sand medium
produced the lowest seedlings growth incidences for both seasons.
Generally, as the percentage of compost became greater; the seedlings
showed better performance. The peat and sand mixture (1:2) outstrips
the (SMC) and sand (1:2) in some paramefers.

It could be concluded that sugar mill compost mixture with sand
at the rate of 4:1 and 3:1 is economically and efficiently recommended
as a poiting media for citrus seedlings instead of peat moss medium.

Keywords: Citrus seedlings, Sugar mill compost medium, Sand
medium, Peat moss medium, Seedling growth,

Interest in the use of compost, a long standard practice for organic production, is
becoming more common either for row crop or for permanent crop growers. This
interest is driven by a number of factors, including the recognition that
conventional production practices often result in a loss of soil organic matter,
which can lead to degradation of soil tilth and biological health. Another major
factor is the large increase in compost supply, a result of the increasingly
widespread practice of composting urban yard and landscape waste (Tim 2000)

Composting is a biological process in which microorganisms convert organic
matter into a stabilized humuslike substance. Many of the organic materials used
for composting are inappropriate in their raw form for use on land or around
living organisms because of the presence of odors, weed seeds, human
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pathogens, and storage and handling constraints, Composting helps to break
down organic residues, stabilize nutrients, destroy weed seeds, and contro}
possible on toxins or diseases (Hoitink & Keener, 1993 and Haug, 1993). The
resulting compost has numerous horticultural and agronomic benefits and is
environmentally safe for use on soils around plants, humans, and animals
(Stratton et al., 1995, and Barker, 1997).

Of all the different agricultural uses of compost products, use it as a growing
medium component in ornamental crops production frequently receives high
priority because of the relatively high value of nursery and greenhouse crops and
the continual cultural requirement for organic matter for rooting substrates
(Slivka et al., 1992 and Tyler, 1993, 1996).

Egypt mild climate and accessible water sources drive into a year-round
growing season providing a unique environment for developing a promising
organic recycling compost production. Moreover, the expanding demanded on
the citrus seedlings to cover the extended plantation for citrus trees in the new
reclaimed areas and the replacement for old and - undesired varieties in the Delta
and the Valley requires much more of citrus seedlings production. One of the
main basic facilities of seedling production is the potting media which reliant on
the imported peat moss as the principal component of its mixture and also the
most expensive one. Moreover, Fitzpatrick & Dennis (1991) and Meconnell, et al.
(1993) stated that every time a container plant is sold, the rooting substrate is
‘sold with it, necessitating the need for new potting mixtures to start new crop
production cycles.

Therefore, this study aimed at examining sugar mill compost as a local
substitute plant material for the imported peat moss so as hopefully reduce the
seedling process expenses and an eco—compatlble way for recycling such a
valuable organic material. \

Material and Methods

The study was conducted during (2005-2006) and (2006-2007) seasons at the
nursery of Horticulture Research Institute, Giza on six~month-old uniform sour
orange (Citrus aurantium L.) seedlings planted individually in black plastic bags
(35 x 17 cm.). Seedlings bags were filled with seven different media mixtures as
follows:

- Sand alone.

2- 1.1 Sugar mill compost (SMC) to sand (v/v).

3- 2:1 (SMC) to sand (v/v).

4- 3:1 (SMC) to sand (v/v).

5- 4:1 (SMO) to sand (v/v).

6- 1:2 (SMC) to sand (v/v).

7- 1:2 peat to sand (v/v).
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Nugar mill composting was nrocessed after dryving and grounding to particies
ranged between 0.2 to 0.5 mm. Some supplemental materials were added — as a
source of nitrogen and microorganisms promoting the decomposition of the
organic matter - i.e., i kg ammonium sulfate + ¥ kg urea + 5 kg manure for | m’
sugar miil. This mixwre was moistened and muiched to retain it humid and
wa'm. Then mixed up thoroughly twice a weex for about 6-7 weeks. Table |
presenting the analysis of the {SMC) made by "The Component of integrated
System for Recveling Agric. Residues” at the first season.

The treatments were arranged into complete randomized blocks with three
replicates. Fach plot contained ten bags. The seedlings were fertilized with
balanced NPK liquid fertilizer once a week. The experiment was lasted for 18
months in both seasons. Leaf area was measured (for maturity leaf at the second
week of September) by laser leaf area meter CI-203CA from CID. Inc. company.
Morphological measurements ie., leaves number, shoots weight & diameter and
roots weight were recorded. Leaf chlorophyll content was determined in fresh
leaves (as mg/g of mature fresh leaf tissue) using DMSO (Dimethysiphoxied)
according to Hiscox and Israelstam (1979). The growth percentage, which had
taken according to an equation using the initial and final length of seedlings as
foliows (Hunt, 1979):

Growth percentage = 22 BB X 100

Where: A = Average-finial seedling length at the end of the experiment.

B = Average initial seedling length at the bagging of the experiment.

TABLE 1. Analysis of sugar mill composting
a: Physical properties

Analysis Unit
1 m® weight Kg 412
Humidity % 63.9

pH (1:10) - 6.78

EC (1:10) dS/m 1.73
b: Chemical properties*

Analysis Unit
Ammonium nitrogen ppm 48
Nitrate nitrogen Yo Non
Total nitrogen % 22
Organic matter %o : 47.3
Organic carbon %o 274
Ashes % 52.7
C:N ratio - 125: 1
Total phosphorus % 0.38
Total Potassium % 0.31

*As a percentage of the dry weight
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At the end of the experiment after the seedlings were taken out bags, divided
into its three own organs (shoots, leaves and roots) where every one was
separately washed with tap water and rinsed with distilled water. Therefore, they
dried then dry weight of each organ was recorded. The dried leaf material
(composed sample of mature leaves yielded at 8 months before collecting) used
for determination of N, P, K, Ca, Mg, Fe, Zn, and Mn by using the procedures of
Anderson et al., (1968).

The data were statically analyzed according to Snedecor and Cochran (1972)
at LSD of 5%.

Results and Discussion
Vegetative growth

The data of Tables (2&3), demonstrate that the various parameters of
seedling growth vigor were positively, related to the organic matter content in
the used medium. This was true for the two successive seasons of the study. In
this line, seedlings grown in (4:1) (SMC) to sand potting medium recorded the
highest values in respects of growth parameters ie., (plant height, leaves area,
leaves number, leaf dry weight (%), shoots number, shoot diameter, shoot dry
weight) followed by the other potting media according to the organic material
proportion they contain. The sand medium produced the least vigor of sour
orange seedlings under this study. Although the growth vigor of seedling grown
in peat moss and sand (1:2) was better than those grown in sand, however, it was
inferior comparing to the SMC media. |

These results were in accordance with those obtained by (Fitzpatrick, 1986)
who found that compost products resulted in plants that were significantly larger
than plants grown in a control medium consisting of 40% peat, 50% pine bark
and 10% sand. In addition, the growth percentage of seedling was significantly
affected with the organic matter content in the potting media. Therefore, medium
of (4:1) produced the superlative seedlings followed by (3:1) medium comparing
to the other media. On the other hand, the sand medium recorded the lowest
growth percentage. These results were in harmony with those obtained by Gouin,
(1977) and Gouin & Walker, (1977) who found out that compost products have
been successfully used in nurseries as soil amendments to increase productivity
in various tree species. Moreover, Shiralipour et al. (1992) reviewed published
studies on compost use in a wide variety of crops, including nursery crops, and
reported that there were significant increases in crop productivity.

Root dry weight considered as an indicator for the root system growth as it is
reflects the impact of different potting of media on seedlings development. It
could be concluded from the tabulated data that the highest values were obtained
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from sour orange rootstock seedlings grown up in (4:1) and (3:1) (SMC) to sand
media. While, (1:2) {SMC) to sand and peat to sand potting medium figures
outdo the sand medium which recorded the least values in this respect. Aziz,
(1998) clarified the positive effect of compost on root system as they stated that
the soil microorganisms activity affected by compost application playing an
important role in decomposition of soil organic matter, which leads to formation
of humus and available plant nutrients promoting root activity. A similar
response was also found on mixtures of sand, peat moss, sugar mill pulp, and
clay (Salama er al., 1994)

Regarding the shoot / root dry weight ratio, the obtained data clarify that the
seedlings flowed the same previous trend where (4:1) then (3:1} medium
achieved the best results if compared to the other media. Whereas, both of (1:2)
(SMC) to sand and peat to sand gave nearly a similar results in this concern .

TABLE 2. Effect of potting media mixtures on Seur orange seedlings vegetative
growth (2005-2006) season .

Shoot/
Leaf Shoot| Root

Plant |Growth| Leaf Shoot root
Leaves{ dry |[Shoots| dry | dry

Treatment | height [percent{ area ] diameter | dry
2 No. |weight| No. weight| weight

{cm) age | {cm’) o {cm) weight

(%) @ | ® :

ratio

Sand 41.39 | 55.52 { 24.84 § 37.00 | 39.50 | 1.80 | 0.66 ]10.85| 10.79 | 1.006

SMC*:Sand :

an 4772 1 6595 | 29.00 § 52.00 | 4892 { 3.40 071 13441 13.15 1 1.022
SMC : Sand

21 4842 |1 69.95 1 32.04 | 53.28 1 4956 | 3.45 078 115.48] 14.16 | 1.093
SMC : Sand ‘

a1 4907 | 75.68 1 33.71 | 56.83 [ 52.45 | 3.80 0.81 16.371 14,17 | 1.155
SMC : Sand

@1 53.87 | 7865 § 3467 | 71.56 | 5494 | 3.97 084 |17.00; 143 | 1.189

SMC :

4202 | 61.0512758 3147394286 220 0.69 13,161 1293 | 1.018
Sand(1:2)

Peat : Sand

12) 44 88 | 63.55] 2804 } 51.67 | 46361 3.10 0.71 3.4 1 13.00 | 1.030

LSD 5% 587 | 326 | 148 | 427 | 9.08 | 0.57 0.06 1651 1.24 | 0.06
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TABLE 3. Effect of potting media mixtures on Sour orange seedlings growth
vegetative (2006-2007) season .

Leaf Shoot{ Root | Shoot/

Plant |Growth| Leaf Shoot
. Leaves| dry |Shoots| dry 1 dry lrootdry
Treatment h(?i')lf Pﬂ‘ciﬂf- (z‘;f) No. |weight| No. d“(““m" weight| weight | weight
ag (%) cm) ® (®) ratio
Sand 41.69 | 5248 | 2442 3633 | 3956 | 1.85 066 §11.06] 1092 | 1.013

SMC*:Sand
(I:1)

SMC : Sand (2:1% 48.83 | 69.66 | 3143 | 50.17 | 4821 | 3.63 082 |1611] 1413 | 1.140

4795 | 6758 | 2844 | 51.75 | 4625 | 3.57 070 113.66] 13.13 | 1.041

SMC : Sand (3:1) 49.63 } 76.37 | 3442 | 56.58 4778 | 400 083 |16517 1446 | 1.142

SMC : Sand (4:1) 5495 | 7997 | 33.16 | 73.17 | 55.29 | 434 0.84 {17521 1502 | 1.166

SMgfg“-‘“" 4233 | 6244 12803 | 47.83 | 4318 | 231 | 068 |1244] 12.07 | 1.03I
Pe*;‘lfzs)a“d 45.16 | 64.16 | 2848 | 5067 | 4626 | 329 | o7 |1261 1214 | 1.039

LSD 5% 469 | 338 § 200 | 508 { 664 | 068 006 |11.06} 1092 | 006

* SMC: sugar mill compost

Chemical properties

Chlorophyll (a)

From Tables (4&S5) it could be noticed that leaves from seedlings grown
either in (4:1) or (3:1) (SMC) to sand potting medium had the highest
chlorophyll (a) values comparing to the other treatmhents. Again, the seedling
grown in sand medium recorded the least values of chlorophyll (a) in their
leaves. These results were in agreement with data obtained by Ebrahiem, et al.
(2000) who clarified that FM (a by-product of the sugar industry) application
provided better overall results compared with that of (FYM) farmyard manure
for Balady mandarin trees grown on sandy soil.

Chlorophyll (b) _

Relating to chlorophyll (b), we may concluded that the potting medium (4:1)
(SMC) to sand attained the highest leaves content followed by (3:1) and (2:1)
(SMC) to sand media in both seasons. Whilst, the sand medium figures was the
lowest in this respect. S

Leaf mineral content
The sugar mill compost as an organic matter in media mixtures act as a slow
release source of nitrogen where it is contained 2.2% N (Table 1). Consequently,
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the greatest proportion of sugar mill compost in potting medium (4:1) (SMC) to
sand brought about the highest rats in (N) levels in seedlings leaves under study.
This was approved by Raviv (1998) who found that organic matter is a substrate
for soil microorganisms, which enables, through their activity, enhanced nutrient
cycling and weathering of soil minerals moreover composts contain considerable
amounts of nutrients work as supplement plant nutrition

TABLE 4. Effect of potting media mixtures on sour orange seedlings leaves
chemical contents 2005-2006 season.

r Treatment ChL**} Chl. | N P K Ca | Mg Fe Zn Mn
d a b % % % % % | ppm | ppm | ppm

Sand 312 ) 106 197 1 0.12 ) 059 | 337 | 0.57 | 51.99 | 47.31 | 23.90
SMC*:Sand 1:1| 3.87 ] 130|237 1013 094 | 3.69 | 0.66 | 60.35 | 5S8.40 | 29.27
SMC : Sand 2:1 437 | 164 [ 245 | 014 | 098 | 3.72 | 0.66 | 66.48 | 65.11 | 29.73
SMC : Sand 3:1 475 {1.76 { 246 { 0.15 | 1.02 | 3.76 | 0.66 | 88.06 | 76.63 } 32.87
SMC : Sand 4:1 475 | 1841265 [ 015| 107388071 1]09555]81.72]37.40
SMC ; Sandl:2 326 | 106 1221 ]0.13 082350 062 | 56.25 52602399
Peat : Sand 1:2 342 | 130 | 231 [ 013 | 0.86 | 3.54 | 0.65 | 59.99 | 57.31 | 28.99
LSD 5% 0.16 | 0201007 {001 | 003|031 |002] 459 | 1.74 | 1.03

TABLE 5. Effect of potting media mixtures on sour orange seedlings leave chemical
contents 2006-2007 season . '

Treatment Chl** | Chl. N 4 K Ca Mg Fe Zn Mn
a b % | % % % % ppm PPM { ppm

Sand 327 | 111 | 205 | 013|062 352 {060 | 5391 | 4970 | 2520
SMC*:Sand 409 | 137 {248 [ 014 [ 099 [ 389 | 069 | 6383 | 6151 | 30.93
ngc : Sand a62 | 173 | 259|015 | 104 ] 394 | 070 | 7010 | 6871 | 3136
gz&c : Sand so1 | 187|260 015]1.07] 397 {070 9296 | 80.58 | 34.79
G Sand s02 | 195|280 | 016102 411 | 074 | 10119 | 86.10 | 39.50
?z[c - Sand 344 | 102231013 08| 370 | 066 | 5949 | 5548 | 25.10
Peat: Sand 361 1371244014 ] 091 | 373 | 069 | 6305 | 6046 | 30.61
LSD 5% 018 | 024 | 006 | 0.01 | 0.04 | 028 | 003 | 693 | 163 | 136

SMC*: Sugar mill compost

Chi.**; Chlorophyll
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The other media were ranked -in this concern- according to sugar mill
compost percentage in their mixtures as follow; (3:1), (2:1) then (1:1) (SMC) to
sand. In addition, the mixture of (1:2) peat to sand produced more (N) content in
seedlings leaves than the comparable mixture with compost. These result was in
line with those obtained by Porto, et al (2000) who indicated that the supply of
organic matter improved the soil fertility, total N, and the stability of soil macro-
aggregates.

While, there wasn't any significant effect for different potting mixtures on neither
phosphorus nor calcium content in sour orange seedlings leaves under study.

Pertaining to potassium content in seedlings leaves, (4:1) medium proved to -
be the utmost one in producing seedlings enclosed the higher (K) level in their
leaves. The other media came significantly in descending order as follows (3:1),

(2:1) and (1:1) (SMC) to sand mixture then (1:2) peat to sand flowed by (1:2)
- (SMC) to sand medium and at last came the sand medium.

Moreover magnesium content in leaves had the same behavior in descending
order but the differences between the treatments were not significant among them all.

Eventually, seedlings grown in (4:1) and (3:1) media showed more
significant amount in iron and zinc leaf content with remarkable difference
comparing to the other treatments. While, the least values were found in
seedlings leaves produced from the sand medium. The obtained data were
partially in accordance with those found by Salama et al. (1994).

"“Generally, it could be concluded from previous data that the organic matter
percentage in the different mixtures of potting media was the lead factor in sour
orange seedlings growth. Whereas. (4:1) and (3:1) (SMC) to sand media
achieved the topmost resuits for the parameters examined in this study.
Concerning the comparative relationship between the imported peat moss and
the local sugar mill compost it could concluded that, the (1:2) peat to sand
mixture exceed the similar percentage between sand and (SMC) in some
measurem’ents and equaled in others.

From economic v1eWp01nt the local sugar mlll compost surpasses the
imported peat moss in this concern. Whereas, 1 m’ of (SMC) coasts about 30
pounds [ (1 m®> sugar mill = 10 pounds) + (1 kg ammonium sulfate + ¥ kg urea
+ 5 kg manure = 5 pounds) + (processing coasts = 15 pounds) ]

While, 1 m® of peat moss coasts about 300 pounds [peat moss package (400L7)

worth about 120 pounds i.e., 1 m®> peat moss = 300 pounds] which means that the
peat moss coasts about more than ten times sugar mill compost coast.
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Consequently, we may suggest that the potting media of (4:1) and (3:1)
(SMC) to sand to be used for citrus potting media as an efficient low cost
compost and a step forward for recycling such a promising local organic matter.
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