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ABSTRACT

In open field, two pot experiments were carried out for two successive growing seasons of
2001 and 2002 on a Lacustrine soil, at Soil Salinity and Alkatinity Laboratory, Agric. Res. Center,
El-Sabahia (at Abls) Alexandria, Egypt to investigate the effects of compost rates (0.0, 12.0, 17.9
and 23.8 m* ha”) on the growth, yield and quality of Roselle (Karkade) plants (Hibiscus sabdariffa,
L.} cv. “Sabahia 17" whrch irigated with different levels of water salinity (190 (tap water), 2000,
4000 and 8000 mg Iy and on soil fertility. The best resuits of plant growth yield and quality were
obtained from usmg saline irrigation water levels of 2000 and 4000 g "' in combination with 17.9
and/or 23.8 m*ha' of compost rates, in both the two growing seasons. The increment applications
of compost rates significantly decreased the soil EC and SAR; and also the significantly increased
CEC with any of saline irrigation water levels. The obtained resulis :ndrcated that addition of
compost rates with saline imigation water levels up to 8000 mg I°, improved the fertility
(significantly increase of available N, P and K}, and chemical soil properties and prevent the
increase of soil salinity as well as increased the plant growth parameters (height, number of
branches/piant, number and dry weight of leaves/plant, yield (number and fresh weight of
fruit/plant; fresh and dry weight of sepalsfplant) and quality (anthocyanine and vitamin C) of
Roselle plants grown in Lacustrine sof.

Key words: Saline irrigation water, Roselle plant, Compost rates, Medicinal plant, Lacustrine soil,
Anthocyanine and Vitamin C.

INTRODUCTION

Salinity has long been recognized as a problem in arid and semiarid
regions of the world. Groundwater and agriculture drainage water are the two
main forms of water used besides the Nile water in Egypt. Nowadays, about 4
billion m® year" of agriculture drainage water is officially used in irrigation, either
after mixing with fresh water or directly if its salinity is low (Morsy, 2003).
Irrigation with marginal quality water, such as brackish water, treated and
unireated waste water and even sea water, without proper management could
produce adverse effects on crop production and soil productivity through
deterioration of soil quality (Afifi et al., 1998).
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In Egypt. especially in the new reclaimed lands, sail salinity is considered
one of the problems facing agricultural production and about 30 — 35% of
irrigated scils of Egypt are affected by salinity and waterlogging (FAQ, 1970).
The use of saline water for irrigation affects growth and chemicat analysis of
plants and many soil characteristics (Wilcox & Durum 1967). There were many
studies to avoid the risk of soil water salinity, a fair number of investigations
were carried out using organic materials e.g,. animal manure, poultry manure
and compost (Wasif ef al., 1995). The stabilized compost is widely used as a soil
amendment to improve soil structure, provide plant nutrients, and facilitate the
re-vegetation of disturbed or eroded soil (Cole et al, 1994 and Cole et al,
1995). When mature compost is added to saline and contaminated soils,
remediation costs are quite modest in comparison to conventionally used
methods. Mature compost also controls several plant diseases without the use
of synthetic fungicides or fumigants (Cole et al., 1995).

The compost has a high microbial diversity (Befia, 1996), with microbial
populations much higher than fertile, productive soils and many times higher
than in highly disturbed or contaminated soils.in most cases, the addition of
compost greatly increases microbial populations and activity. The organic
fertilization is a very important factor for providing plants with their nutritional
requirements without having an undesirabie impact on the environment
(Kandee! and Nagiaa Abou-Taleb, 2002); Organic fertilization also provides the
means for stabilizing soil fertility {especially in newly reclaimed desert land) by
sustainably improving the chemical and physical characteristics of the soil (El-
Sayed et al., 2002).

Medicinal plants occupied a prominent economic position because of the
continuous increasing demand for these medicinal is products from the local
and foreign markets. Among these medicinal Roselle plant (Hibiscus sabdariffa,
L.}, which is a small cultivated shrub about 2 m height. This plant belongs to
family of Malvaceae and has a common name in Egypt as Karkade It is used as
a source of vitamin C, diuretic, mild laxative and intestinal antiseptic. It reduces
blood pressure, and stimulates intestinal peristalsis. The red colouring matter is
used cosmetics, jams, and used as a poultice on abscess. The dried red sebals
and bractedes are used for preparing cold and hot soft drink. Also Roselle
(Hibiscus sabdariffa, L.} is an important plant for its high anthocyanin contents
(Sharaf, 1962).

The objective of this work was to investigate the effect and efficiency of
compost application rates under irrigation with saline water levels on the growth
analysis and yield of Hibiscus sabdariffa L. cv. “Sbahia 17" plant grown on
Lacustrine clay loam soil.
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MATERIALS AND METHODS

Pot experiments, under open field condution, were conducted during two
summer seasons of 2001 and 2002 using Lacustrine soil at the experimental
station of Soil Salinity and Alkalinity Laboratory, Agric. Res. Centre, El-Sabahia
(at Abis), Alexandria, Egypt.

Composite soil sample was collocated (0 — 30 cm) for the determination
of thre main chemical and physical characteristics of the soil. The source of
otganic compost was prepared from a mixture of animal wastes and plant
residues (EL-Kouny, 1999).

Experimantal layout:

Each experiment was consisted of combinations of four levels ¢ water
salinity and four compost application rates. The experimental layout was split-
plot design for arrangement of pots with four replicates. Ten plants were used
for each treatment in the replicate (Snedecor and Cochran, 1981). Water salinity
treatments were arranged in the main treatments, white the compost application
rates were randomly distributed in the sub- treatments and ail were treated
under open filed condition.

Four levels of water salinity were obtained by diiuting and mixing the
suitable quantity of tap water with sea water to reach the required
concentrations of water salinity levels [190 (tap water), 2000, 4000 and 8000 mg
F']. The tap water was used for the control treatment (E.C. varied from 165 to
215 mg I'' during the experiment period of both the two seasons). The ratio of
the soluble cations cocentrations of the irrigation water was 1: 1.2: 25.6: 4.8 for
Ca®, K’ Na', and Mg®", respectively, for all salinity levels used.

Four rates of air-dried compost (0.0, 0.10, 0.15 and 0.20 m® per 20 kg
soil) were mixed together with the soil before packing into the pots. These rates
repersent approximately 0, 12.0, 17.9 and 23.8 m® ha', respectively.

Each pot was fertilized with 3 grams of superphosphate fertilizer {15.5 % P.Os)
and 1.5 grams of potassium sulfate fertilizer (48.0 % K;O). These fertilizers were
mixed with the soif, as the basic treatments, before packing the pot. These
doses were approximately equivalent to fertiliztion rates of 55.80 kg of P,Os and
86.40 kg of K,O per hectare, respectively. Ammonium sulfate fertilizer (20.5 %
N) was applied at a rate of 5 grams per pot, in two equal doses, after 40 and 70
days from sowing, respectively. These doses were equavelant a rate of 600 kg
Nha'.

Subsamples of unamended and amended soil and compost materials were
collected, air-dried, ground and passed through a 2 mm sieve. These
subsamples were prepared for the determination of the bulk density and
water holding capacity (WHC) as described by Wright (1954), pH (1: 2.5 soil:
water) using glass-electrode pH meter, Electrical conductivity (E.C) of the
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saturated extract of soil paste, and water soluble cations and anions of
extract of the saturated soil paste (Richards, 1954). Available P was
extracted by 0.5 N NaHCO;, at pH 8.5, according to Olson and determined
calonmetrically using stannus chloride (Jackson, 1958). Organic matter was
determined by Walkley and Black method and total N by Kjeldahi method
according to Jackson (1967). The percentage of total carbonates was
determined volumetrically using Collin's calcimeters and available N (Av-N),
P (Av-P} and K {Av-K) were determined as outlined by Black et al., (1982).
Cation exchangeable capacity (CEC) were determined using NH,;-OAc
method and the mechanical analysis of soil were determined according to
{Page et al., 1982). The compost analysis was carried out as described by
EL-Kouny (1999). DTPA was used for extracting Fe, Zn and Mn (Lindsay
and Norvell, 1978). The data obtained are given in Tables (1), (2} and (3).

At the harvesting stage, soil sampies were takan from each treatment for
the determination of the different chemical properties.

Table 1. The main physical properties of the used soil before addition of

compost .
Particle size distribution % Water Bulk densiy Total
“C.sand F.sand St  Clay Texture  holding . glem®  Carbonate,
capacity, % %
3.00 1200 2250 6250 Clayloam 38.0 1.67 8.50

Table 2. The main chemical properties of the soil before addition of compost.
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Table 3. The main chemical characteristics of the used compost.

. - DTPA-extraction,
Bulk pH - N g TN T, C/N T-P, T-K CEC, ppm
densitx. w9 % % Ratic % % Cmolk
Kg’m g Fe Zn Mn

440 706 401 195 365 187 171 111 180 850 110

250

*Determination of pH and EC of compost was made in compost: water suspension
{1:10)

Planting practies:

Clay pots of 40 cm depth and 30 cm diameter was filled with 20 *1 soil or
with soil and mixed with the compost rate. All pots were placed before planting
to open field during the summer season at temperature between 24 and 33 °C.

seeds of Roselle plant, cultivars “Sabhia 17", were sown in each pot at
about 3 cm depth from soil surface, on June 3, 2001 and June 9, 2002 in the
first and second growing seasons, respectively. The pots were lightly irrigated,
for two weeks before planting with tap water, to establish a good microbial
activity for decomposing compost material before sowing of seeds. The seedling
were thinned out to one plant in each pot after four weeks from sowing. The
pots were then irmigated every two days the tested water treatments. The
moisture content was kept at 70 % of soil water- holding capacity.

Measurements of plant height (cm), number of branches/plant, number
and dry weight of leaves/plant, number of sebals and fresh and dry weight of
sepals/plant were recoreded at the maturity of sebals. Whereas, the
determinations of the anthocyanin pigment and Vitamin C (mg/100 gm) were
carried out as described by Fahmy, (1970).

The obtained data were statistically analyzed for L.S.D (Snedecor and
Cochran, 1981).

RESULTS AND DISCUSSION

|- Vegetative growth:

plant height {cm):

Table (4) showed that the height of Roselle plant (Hibiscus sabdariffa,
L.), at harvest time, significantly increased with increasing compost application
rates (12.0, 17.9 and 23.8 m® ha) in combined with levels of water salinity at
2000 and 4000 mg I'', as compared with the control treatment in the two
growing seasons. However, the plant height significantly decreased at water
salinity of 8000 mg I'only, as compared with the control treatment, in the two
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Table 4. Piant height (cm), number of branches/plant, number of leaves/plant
and leaves dry weight (g) of Hibiscus sabdariffa, L. ¢v., “Sabafia 17" cuitivated in
two successive seasons (2001 and 2002).

Plant Plant height,
Parameters {cm)
Seasons 2001 2002
Treatments Water Salinity, mg i Water Satinity, mg L™
Compost Mean Contro Mean
r:?;‘e‘ 1 Control 2000 4000 8000 . 2000 4000 8000
M~ ha
00.0 77.2 82.6 79.2 64.4 759 75.4 84.2 79.8 684 770
12.0 109.2 1322 1383 1242 1280 1108 1344 1413 1292 1289
17.9 1226 1394 1446 1372 1360 1254 1442 1476 1424 1399
238 126.4 1466 1562 1287 1402 1232 1546 1567 1258 1401
Mean 108.9 126.0 1298 1136 119f 1087 1294 1314 1165 1215
Salinity 7.2 8.1
LSC 005  Compost 17.8 18.2
Interaction 21.52 229
Numnber of branches/plant
00.0 3.12 379 4.46 347 3.64 3.22 3.84 3.52 326 348
12.0 4,22 432 8.62 68.12 5.32 420 4.62 6.74 5.16 518
17.9 4.42 5.53 7.42 6.90 6.07 453 432 7.38 5.82 5.51
23.8 554 474 7.62 572 5.91 5.52 428 7.82 5.22 571
Mean 4.33 4.60 6.53 5.48 5.23 4,37 427 6.37 4 87 4 97
Salinity 122 1.25
LSD0.05 Compost 2.51 267
Interaction 165 366
Number of leaves/plant
00.0 43,58 4534 4615 4472 4494 4225 A590 4350 4056 43.05
12.0 54.86 7012 70.16 6946 6615 5281 7738 7595 6488 67.76
17.9 64.81 78.00 6910 6835 7007 6312 7068 5961 65.24 67.16
238 66.90 7625 6425 6292 6758 6589 758% 7438 6066 6919
Mean 57.53 6743 6242 61368 6218 5502 6744 6586 5784 6179
Salinity 1.44 1.45
LSD 0.05 Compost 3.46 3.66
interaction 5.56 5.85
Leaves dry weight, (g/plant)
00.0 7.18 9.45 7.22 7.00 7.71 7.16 9.42 717 7.156 7.73
12.0 8.15 1167 1016 1012 1003 810 1395 10.50 921 1044
_ 179 9.01 1392 1040 1028 1090 9142 1219 1043 1015 1047
238 9.14 1216 1031 918 1020 920 1156 10.15 981 10.18
Mean 8.37 11.80 852 9.15 9.71 840 1178 958 908 970
Salinity 2.29 2.3
LSD 0.05 Compost 2.10 2.23
Interaction 3.40 3.21

Vot 944y 004
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growing seasons. The highest values of plant height were obtained by addition
of compost at a rate of 23.8 m® ha™ and at water salinity level of 4000 mg I'' as
compared with the other treatments, in the two growing seasons. There were no
significant difference of plant hight between the treatments of water salinity
namely 2000 and 4000 mg I'' at any compost rate. These results were similarly
found in the both the two growing seasons.

These results may be related to the effect of the water salinity, with
addition of compost which improved the availability and absorption of the
nutrient elements leading to increase the growth of plant. On the other hand, the
reduction of plant height under high salinity (8000 mg i) without compost
application may be due to the accumulation of the salts in the soil which
increased the osmotic pressure of tissue cells of plant and depressed water
absorption. This is elso related to the reduction in cambium activiy and
maturation of smaller cell size (Wareing and Phillips, 1974).Similar results were
obtained by Osbrien and Barker {1996) on Mentha piparita plants.

Number of main branches per plant:

Table (4) showed that irrigation water safinity at level of 4000 mg I in
combination with compost rates of 17.9 and 23.8 m® h', gave increased the
number of branches per plant (as an average of the treatments) compared with
the other treatments in hoth two seasons. The highest number of branches/plant
was obtained by irrigation with saline water of 4000 mg I in combination with
23.8 m® h''. The relative increases were 2.16 and 3.30 in the two seasons,
respectively, as compared with the control treatment. These increases may be
due to the effect of the optimum level of salinity as well as to the applied
compost rate which was suitable to increase the amount of nitrogen absorbed
and also to increase the biosynthesize rate (Hewitt and Cutting, 1979).The
obtained results (Table 4) are in agreement with those reported by Hwang and
Yoon (1995) on chrysanthemum and carnation plants and Osbrien and Barkar
{1996) on pippermint plants.

Number and dry weight of leaves /plant:

Table 4 showed that the average number and dry weight of leaves/plant
significantly increased by using 2000 mg I level of water salinity with compost
application at the same rate (12.0, 17.8 and 23.8 m® ha™"). The best resuits were
found by using saline water at 2000 mg I” W|th compost application rate at 17.9
m® ha™!, during the first season, and 12.0 m® ha™ during the second season, as
compared with the other treatments. The percent increase of the leaves number
were 27.97 % and 31.42 %, in the first and second seasons, repectively. At the
harvest time, the highest dry welght of the leaves were produced by using saline
irrigation water of 2000 mg I’ plus 17.9 or 12.0 m® ha'' in the first and second
seasons, respectively. These treatments lead to an increase of the leaves dry
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weight by 47 30 % and 48.08 % as the percent increase relative to the control
for both the first and second seasons, respectively.

These finding may be attributed to the roles of the compost for improving
the chemical properties of the soil, as well as keeping the suitable amount of
water in the soil. At high saline condition, the leaf area and leaves dry weight
per plant was decreased due to inhibition of cell division due to of toxicity of CI".
These results are in agreement with those reported by Ponchia and Zanin
(1998) on Prunus laurocevosus piants.

11- Yield production
Number and fresh weight of fruits plant:

The obtained results revealed that the mean of number and fresh weight
of fruit markedly increased as a result of irrigation with suitable ievels of saline
water(2000 mg L™ ) in combination with compost application(23.8 m® ha™ )as
compared with the control treatment (Table 5 ). The highest number of
fruits/plant, on the average, was 23.00 and 25.00 in the first and second
seasons, respectively. Also, the heaviest fresh weight of fruits/plant, on the
average, was 80.02 and 82.12 (g) in the first and second seasons, respectively.
The number and fresh weight of fruits/plant tended to decrease with increasing
water salinity level and observed as a result of supplying the plants with high
level of salinity in both two seasons. "

The increment in the number and fresh weight of fruits, as a resuit of
using the low level of water salinity (2000 mg L™ ) plus suitable rate of compost
(23.8 m® ha ), may be related to an improvement of the hydrophysical and
chemical characterisrtics of the soil, which would lead to increase the availability
and uptake of nutrient elements such as nitrogen and phosphorus. On the other
hand, the observed decrease in this respect as a result of using high levei of
salinity up to §000 mg L™ may be due to the presence and accumulation of toxic
ions (Na" and CI) in the plant tissues which may raise the respiration and
reduced the photosynthetic process and leading to a poor production of fruits
number, consequntly fruit dry weight could be decreaed (Green way, 1973).
Similar results were reported by Holcomb (1984) on Tagetes sp and Devitt et
al, (1991) on Catharanthus roseus.

Fresh and dry weights of sepals/plant :

Table (5) showed that there was significantly increase of fresh and dry
weights of sepals by using saline irrigation water at low level (2000 mg L™) with
compost applications rates at 17.9 and 23.8 m® ha” in the two seasons as
compared with that of the control treatment. While, the fresh and dry weights of
sepals were significantly decreased with increasing levels of water salinity at
4000 or 8000 mg ' compared with the water salinity at 2000 mg I"". Futher
mare, the heaviest fresh and dry weights were obtained by using water salinity
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at 2000 mg L' in combination with 17.9 or 23.8 m® ha™, during the both seasons
compared with the other treatments. There were insignificant difference
between treatments of water salinity of 2000 mg L™ in combination with compast
rates of 17.9 or 23.8 m® ha', for the fresh or dry weights, in the two growing
seasons. The decompostion of compost in the soil produces soluble nutrient
elements and humic acid contained functional groups, which are responsible for
complexation of elements in so0il and concequantly, they are expected that the
suppling power for more available nutrient elements in the scil (Abdel-Latif,
1973). This result could be attributed to the effect of low salinity at the compost
rates which contain the required nutrients for optimum growth of the plants
leading to more accunulation of biosynthesates; thus enhancing the formation of
sepals per plant and consequently the fresh and dry weights of sepals couid be
increased. Similar results were found by El-Sayed (1991) and Pinam=.¢ et al.,
(1997).

The reduction in the fresh and dry weight of sepals as a result of using highest
saline irrigation water level (8000 mg L) produced growth with smaller spales
and consequently the fresh and dry weight could be decreased. These results
were in harmony with those obtained by Nieman (1965) on bean and Dawh et a/
(1985} on chrysanthemum plants.

HI- Chemical analysis of sepais

Table (6) showed that the anthocyanine percentage of dried sepals and
vitamin C content (mg /100 g sepals dry weight) of Roselle plants (Hibiscus
sabdariffa, L.) tented to significant increase with increasing compost rates at any
levels of salinily of irrigation water. Generally, the highest significant increase of
anthocyanine percentage and vitamin C content resulted from using water
salinity of 2000 mg I, and significantly increased with increase rates of compost
up to 17.9 or 23.8 m® ha' , as compared with the other treatments, during the
two growing seasons.

These results could be attributed to enhancing effect of the suitable levels
of water salinity at 2000 mg I'' in combination with the suitable rate of compost,
directly or indirectly, on increasing the availability and absorption of the essential
nutrient elements, specially iron {Fe*") magnesium (Mg®’) nitrogen (NH,**) and
soluble phodphorus, which are necessary in synthesis of phospholipids of
membranes, sugar phosphates various nucleotides and co-enzymes. These
results agree with those of Moore (2000) on Salvia splendens plants. These
increases varied from 1.69to 2.37 % and from 5.57 to 13.30 (mg/100 g sepais
dry weight) for anthocyanine percentage and vitamin C respectively.
Furthermore, the anthocyanine percentage and vitamin C content decreased
with increasing the levels of water salinity more than 2000mg I'".
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Table 5. The fruit vield of Hibiscus sabdariffa, L. cv., “Sabafia 17° cultivated in
the two successive seasons (2001 and 2002).

Plant Number of fruits /plant
Paramete
rs
Seasons 2001 2002
Treatmen Water Salinity, mg L Water Salinity, mg L
Compost Mean Mean
n"raai'ea._1 Controi 2000 4000 8000 Control 2000 4000 8000
0 6.00 978 7.00 6.45 730 625 1050 7175 653 7.76
12 12.25 18.00 1475 1200 1425 1200 18.00 1450 1205 14.14
17.9 12.75 2025 16.00 12.00 1525 1800 2100 1575 13585 17.08
238 15.50 2300 1600 1250 1675 1650 2500 1600 1375 17.81
Mean 11.63 1775 1344 1074 1339 1319 1863 1350 1147 1420
LSD 0.05  Salinity 3.03- Compost 2.51-Inter. 8.11 Salinity 2.61- Compost 3.17-Inter.6.87
Fresn weight of fruits/plant , (g}
o] 40.21 4830 4200 40.00 4213 4124 48.86 4330 3920 4315
12 60.90 7388 6581 6120 6545 6010 7531 6830 6330 6625
17.9 71.80 7891 67.00 6530 7075 7381 8086 6550 6180 7049
238 68.96 8152 66.02 6350 7000 6995 8212 6437.- 6230 6969
Mean 60.47 70.15 60.21 5750 6208 6128 7179 5987 5665 6240
LSD 0.05 Satinity7.22- Compost 5.72-Inter.6.72 Salinity 6.87- Compost 7.33-Inter.7.75
Fresh weight of sepais/plant, (g)
0 28.00 4225 3772 3440 3559 2530 2700 2048 2070 2337
12 50.50 7236 4626 4430 5336 4106 7150 4651 4450 50.89
17.9 51.23 7773 5651 5580 6082 4282 7885 5032 4730 5438:
238 64.41 8040 5437 5250 86320 6577 7596 5880 5270 6356
Mean 48.54 6896 4872 4675 5324 4374 6333 4427 4130 4818
LSD 0.05 Salinity 3.42- Compost 5.24-Inter.6.87 Salinity 5.86- Compost 5.36-Inter.7.54
 Dry weight of sepals/plant (g)
0 315 361 310 280 317 313 3.73 3.12 273 318
12 418 6.21 375 384 450 416 596 3.79 352 436
17.9 519 1.25 5§29 465 560 418 620 380 345 441
238 492 7.49 383 375 500 500 647 378 341 466
Mean 436 6.14 399 376 456 412 559 382 328 415
LSD 0.05 Salinity 0.50- Compost 1.25-Inter.0.75 Salinity 0.60- Compost 1.26-inter.0.88

e Inter=interaction
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Table 6. The values of Anthocyanin (%) and Vitamin C (mgl100 g of sepals dry
weight) of Hibiscus sabdariffa, L. cv., "Sabafia 17" cultivated in the two seasons
(2001 & 2002).

Plant Anthocyanine, (%)
Paramete
s
Seasons 2001 2002
Treagnenl Water Satinity, mg L Water Salinity, mg L™
Compost Mean Mean
mra:}ea Control 2000 4000 8000 Control 2000 4000 8000
0 1.12 1.69 1.30 1.18 1.32 1.13 1.7 160 155 1.49
12 1.28 1.88 1.79 167 1.66 1.32 1.91 1.75 169 1.87
17.9 1.36 2.12 1.87 1.76 1.78 1.64 215 193 186 1.85
238 1.51 2.37 1.89 1.79 1.89 173 2.40 1.0 187 1.82
Mean 1.32 1.92 1.59 1.49 1.66 1.46 1.95 1.78 162 1.7t
Salinity 0.52 0.48
LSD .05  Compost 0.12 0.14
interaction 110 1.21
Vitamin C (mg/ 100 g sepals dry weight) L
0 5.36 557 500 4.58 513 5.39 5.56 509 500 5268
12 6.268 1062 8.72 6.00 7.40 6.30 10.51 6.18 6.03 7.26
179 785 1262 888 772 927 7.80 12.34 6.39 6.12 8.19
238 8.97 13.30 7.59 7.28 929 8.98 13.38 641 6.10 872
Mean 7.14 1056 705 640 777 1048 1045 6.02 581 7.36
Salinity 3.30 KR
LSD0.05 Compost ' 1.70 1.53
Interaction 3.94 373

IV- Chemical composition of the soil after plant harvest:

Table (7) showed that the soil EC significantly increased, as well as
SAR, with increasing ths levels of water salinity from 2000 to 8000 mg I'' at any
rate of the applied compost compared with that of the control.

Application of compost significantly decreased soil E.C with increasing
rates of compst up to 23.8 m® ha’ at any water salinity levels. The relative
decreases of soil E.C were 13.01, B.84 and 5.52 % at water salinity level of
2000 mg I''; while the reiative decreases were 17.47, 20.72 and 21.38 % at
water salinity level of 4000 mg I''; and were 25.65, 29.01 and 31.03 % at water
salinity level of 8000 mg I, compared with the control, by using the compost
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rates of 12.0, 17.9 or 23.80 m® ha", respectevily (Fig., 1). The same trend
occurred at the second season (Fig. 2). The highest percent decrease of soil
E.C. (31.03 and 33.54 % for the first and second season, respectively) were
found with the high level and high rate of water salinity and compost,
respectively. The low rate of applied compost was more effective on decreasing
soil E.C. at water salinity levels of 2000 mg ' than 8000 mg I, whereas the
high rate of comopst was more effective on decreasing the soil E.C. at high level
of water salinity in the two seasons (Figs, 1 and 2),

The significant increment of soil EC and as well as SAR of studied soil
(Table, 7), specially at the heighest level of water salinity (8000 mg I''), may be
due to increase soluble cations and anions and accumulation of ions in the soil
sotution resulted from irrigation with saline water.

Increment rates of compost to the soil would improve soil structure since
the compost materials act as soil conditioners and enhance physical and
chemical soil properties. This action may perform movement and leaching of the
soluble saits out of root zoon, specially, at high rates of compost application.

The decrease of soil EC were from 2.69 10 2.00; 3.6210 2.57 and 4.35 1o
3.00 dS/m at irrigation water salinity of 2000, 4000 and 8000 mg L' ,
respectively. Also, the reduction of SAR values were from 12.25 to 7.25; 13.75
to 12.50 and 14.30 to 13.10 at irrigation water salinity of 2000, 4000 and 8000
mg L, respectively. These results are due to increasing rates of compost
application from 12.0 to 23.8 m® ha™ (Table, 7). These results agree with those
obtained by Awad (1594).

Table (7) showed that CEC significantly increased with increasing
compost rates when using saline water at 2000 mg L™, and also with increasing
water salinity from 4000 to 8000 mg L', in both two seasons. Whereas,
increasing compost rates significantly increased CEC of soil at any levels of
saline irrigation water (Table, 7). More than 25 % increasing of CEC were
cbserved in the highest rate of compost applisation at any level of water salinity,
in the two seasons, compared with that of the control freatments (Fig., 3 and 4).
These may be due to that compost materials had high CEC value (Table, 3) and
also having functional groups that responsible for increasing the CEC of the soil.

Table (8) showed that compost application significantly increasad
available nitrogen (Av-N), phosphorus (Av-P) and potassium (Av-K) with
increasing the rates of compost. The low levels of available N or available P of
untreated soil with compost were significant with increasing of water salinity
levels. However, these decreases of availability of N or P with increasing water
salinity were insignificant with application any rate of compost. Moreover, the
effect of salinity and compost on the levels of available N, P or K were
dependent on each other, as there were significant interactions. It is clear also,
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that there was si?n'rﬁcant increase of available K with increasing water salinity
up to 8000 mg . This may be due to the decomposition of compost which
would supplyed more available nutrient elements, and the formation of organic
and inorganic acid during the decomposition which slighty reduce the soil pH
which affected the solubility and availability of N, P and K. This beneficial effect
is in agreement with that reported by Nishita and Alexander (1973) and Wasif et
al., (1995).

Conclusion

Application of compost to cultivated land significantly hindered the harmful
effect of irrigation with saline water.It also improved growth, yield and quality of
Roselle plants and enhance the ionic and availability of N, P and K in the
Lacustrine soil. The efficiency of compost on improving the qua!’, ~f salt
affected soil depends mainly on the compost application rate and salinity level of
irrigation water.
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Table 7. Values of E.C (dS/m), SAR and C.E.C (Cmol/ kg) of Leaostarine soll
and cultivated with Hibiscus sabdariffa, L. cv., "Sabafia 17" in the two
seasons (2001 and 2002).

Piant
Parameter E.C. (dS/m)
S )
Seasons 2001 2002
Treatments Water Salinity, mg L' Mean Water Salinity, mg I_." Mean
Compost
rate, Control 2000 4000 8000 Contral m 4000 8000
m> ha”'
0.0 2.50 269 362 435 320 250 273 392 495 353
12.0 2.28 234 330 411 300 225 248 370 469 328
17.9 2.02 222 287 342 263 202 225 320 355 278
238 1.77 200 257 300 234 177 207 312 329 258
Mean 2.14 231 3090 372 281 214 238 351 412 304
Salinity 0.18 0.19
LSD 0.05 Compost 0.20 0.21
Interaction 023 0.24
on i
0.0 8.15 1225 1375 1531 1237 818 1252 1485 1584 1280
12.0 785 967 1325 1422 1125 814 1051 13148 1513 11.74
179 7.10 915 1264 1375 1066 715 987 1197 1384 10.71
238 6.20 725 1222 1310 960 700 941 1158 1338 1034
Mean 7.33 958 1297 1410 1099 762 1058 1284 1455 11.40
Salinity 1.34 T 14
LSD0.05  Compost 0.33 0.35
interaction 172 -~ 1.76
C.E.C. (C molkg) L
0 BOBS 8998 8813 8167 8461 8225 8844 8623 8362 8539
12.0 8620 9686 9380 8982 9167 9061 9785 0525 9361 9433
179 95.40 1056.7 10:.7 10;).4 10;.5 9034 1082 10;.3 10:.1 10?.0
38 10390 1148 1118 1084 1087 1057 1’1%.7 1123 1106 11038
2 0 0 8 5 4 5 2 7
Mean o154 921 o3e8 0508 9691 9449 1025 102 9825 9890
Salinity 4.70 314
LSD 0.056 Compost 2.21 211
Interaction 4.51 447
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Fig. 1. The relative decrease in EC (%) with irrigation water salinity and
compost application rates of soil (season 2001).

The relative decrease in BC (%} with irrigation water
salinity and com post application rates of Lacustaring soll
(saazonr 2001).

"7 Water salinity iovels, mg L

‘B 12m3/ha 3179 m3/ha @ 23.87!13711124;
Fig. 2. The relative decrease in EC (%) with irrigation water salinity and compost
application rates of soil (season 2002).

The relative decrease in BC (%) with irrigation water
salinity and compost application rates of Lacustaring soll
(season 2001).

38 - PR ——
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Fig. 3. Relative increase of C.E.C of the solil affected with compost
rates and irrigation water salinity (season 2001).
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Fig. 4. Relative increase of C.E.C of the soil affected with compost rates and
irrigation water salinity (season, 2002).
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Table 8. Amounts of the available N, P and K of Lcaostarine soil cultivated with

Hibiscus sabdariffa, L. cv., “Sabafia 17" in two seasons (2001 & 2002)
after plant harvest.

Prant
Parameter Available N, ppm
s ' .
Seasons 2001 2002
Trealments Water Salinity, mg L' Mean Water Salinity, mg L™ Mean
Compost '
rate, Control 2000 4000 2000 Control 2000 4000 3000
m° ha
0.0 21.00 1840 16.30 1420 1748 2200 1970 1760 1530 1885
12.0 3040 2960 2830 2711 2885 3330 3210 3040 2350 3133
17.9 4260 4080 3970 3870 4045 4440 4320 4130 3970 42.15
238 5440 5380 5270 5160 5308 5660 5530 5380 5220 5448
Mean 37.10 3560 3425 3290 -3496 23908 3758 3578 3418 ‘3665
Salinity 1.0 2.00
LSD0.05 Compost 3.00 3.40
Interaction 3.50 3.70
Available P, ppm
0.0 1000 910 820 740 868 1100 1030 960 9.00 998
12.0 18.20 17.70 1710 16.50 17.38 20.10 1980 1920 1870 19.45
17.9 2760 2700 268.40 2580 2870 2980 2930 2870 28.10 2898
238 37.30 36.80 36.30 3580 3658 3120 3080 3030 2980 3053
Mean 23.28 2268 22.00 2138 2233 23.03 2255 2195 2140 2223
Salinity 0.70 0.72
LSD0O.0O5  Compost 470 4.90
' interaction . 1.00 1.40
Available K, ppm
0 7650 8120 8730 0440 8485 7720 8340 9120 99.80 8790
12.0 goB0 8730 9320 '01® o0es 8230 8820 9630 ‘3¢ 9255
17.9 8a00 9410 'B4 118 908 s760 9240 1046 1078 9810
235 87 40 1002.4 103.3 123.6 10;.9 01.40 9530 105.8 113.6 10g.7
Mean 8213 9125 9805 'O 9463 8463 8983 9873 1061 9483
Saiinity 5.40 - 6.10
LSD0.05  Compost 4.20 4.80
Interaction 410 4.20
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