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EFFECT OF DAMESISA PLANT (Ambrosia maritima) ON WATER
QUALITY AND PLANKTON COMMUNITIES IN FISH PONDS
By

Kamal, S.M.; Abdel Rhman, A. H.; Abou-Seif, R.A. and Abbas, F. S.
Department of Aquaculture: Central Laboratory for Aquaculture Research at
Abassa, Sharkia governorate, Egypt.
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ABSTRACT
An experiment was carried out at the Central Laboratory for

Aquaculture Research at Abbassa, Sharkia governorate, Egypt during one
growing scason for150 days in earthen ponds of growing grass carp(
Ctenopharyngodon idella).. The objective of the study was to identify the
prevailing water quality parameters and plankton communities in the fish
ponds. Fingerlings averaging 10.27+0.24 1o 13.42 £0.43 g in weight
were stocked in 8 earthen ponds each of total area 1260 m? representing
two stocking densities ( 400-600) fish/pond with each stocking density
two treatments applied are (with and without) dried leaves concentrate of
Damesisa plant (Ambrosia maritima). Each treatment was performed in
duplicate. Results obtained can be summarized as follows

1-Water temperature in treatment ponds receiving leaves
concentrate of Damesisa plant (Ambrosia mariiima) was found to be
higher than treatments without it.

2-Pond received leaves concentrate of Damesisa plant (Ambrosia
maritima)showed decreases in pH and alkalinity values in water
compared to the other ponds.

3-The total phytoplankton counts for treatments T,SR,; T,SRy;
T>5R4and T,SR;were found to be 3570; 5850, 7500 and 10010 organism/
L, respectively on the average and Chlorophyta dominated to the other
species.

4-The total zooplankton counts for treatments T;SR;; T,SR;:
T,SRsand T,SR;were found to be 1906.7; 950; 903 .3 and 738.3 organism/
L, respectively on the average and Rotifera dominated to the other
species.. Based on the obtained results it could be recommended the use
of leaves concentrate of Damesisa plant (Ambrosia maritima) in
extensive fish production, thus it increased the plankton communitics and
improved environmental conditions in the water of fish ponds



INTRODCTION

Shoots of (Ambrosia maritima L.) fed to chickens at 2 and 10 percent
of the basic diet for 6 wecks were not lethal. Average body weights and
efficiency of feed utilization were markedly depressed in the chicks on
feed withlO percent Ambrosia, while growth of chicks on 2 percent
Ambrosia were promoted as compared with chicks on a control diet.
Tissue recovery was in complete 3 wceks following withdrawal from the
test diets contaming Ambrosia. (Amel et af, 1996).

Abbas, et al (2002)recommended that, there is no toxic effect of
Damesisa plant on fish morcover the studied plant mmprove the liver and
kidney function and it may be need more further investigations to confirm
the safe using of Damesisa in the aquaculture field.

Growth parameter of the three species (Tilapia, Mullet and Common
carp) had improved with the applied Damesisa plant 1%o level of artificial
feeding 25% crude protein with lower stocking density (3100 fish/pond)
and from the economical point of view, the stocking rate 6200 fish/feddan
scemed to be the best in percentages of net retumn to total costs (Abdel-
Rahman, ef a/., 2003).

In fish ponds the physico-chemical characteristics of water and flora
as primary production and nutritive fauna as secondarv productive are
well known in their relationship to fish production. Thesc characteristics
vary according to certain conditions prevailing tn such ponds, which
depend largely on the nature of soill and watcr. Furthermore, these
properties might vary from a pond to another within the same farm, even
if they have the same surface area and the water column as well. These
varnations are mostly due to the management techmque, feeding and
fertthzation regnmes, aeration, fish species and number of stock. The
community composttion of phyloplankton was studied in fresh water
habitats, (Salah, 1959,in the Nouzha Ilydrodrome;. EL- Ayouty and
Awwad, 1976,n the River Nile and Borhan. 1978.in Abbasa ponds).
Meanwhile, Hutchinson (1957), EL-Hawarv (1960). Elster and Jensen
(1960), Borhan (1978) and Saleh (1986) studied the zooplankton
community composition in different water habitats

The present investigation was performed to study the effect of

(with and without) dried leaves concentrate of Damesisa plant (Ambrosia
marituma) on the development of the p anktonic communities and water

quality parameters using fingerlings of grass carp and chemical

properties of the plant under natural conditions i earthen ponds.



MATERIALS and METHODS

Experimental ponds;fish and plant material:

Plant material Ambrosia maritima [.., was obtained as dry plant
material from Medicinal and Aromatic Plant Research Department
Institute-Cairo-Egypt. The plant tissue was grounded to a fine powder
with a mortar and pestle and then was applied by filling it in cotton bags
which was fixed at the water inlets in amounts of 5kg/ month per pond
(4g. /m*®). Before the experimental start all ponds were drained
completely and afier that ponds were exposed to sunrays for 12 days till
complete dryness. Ponds were then refilled with fresh water coming
from Ismailia Nile branch through a canal to the experimental Station.
Grass carp (Ctenopharyngodon idella) fish with average initial weights
between 1027+ 0.24 to 13.42+0.43 g were obtained from the El-
Abbassa governmental fish hatchery, Sharkyia Governorate. Fish were
transported in'a plastic bags and after arrival to the experimental station,
fish were adapted to the new conditions for one hours, then distributed
randomly into eight ponds each of a total area 0.30 feddan to represent
two stocking densities (400 and 600 fish/pond) and within each density
(with and without plant material) were tested. Total water area of each
pond was 1260m? water level was maintained at one-meter level
throughout the whole experimental period (150 days). The experimental
fish feeds mainly on floating and submerged vegetation as well as

filamentous algae.
F_(Iable 1) Composition of the experimental plant on dry matter basis.

F _ ltem . o {_ o _w_(yg__ —

_Dry matter o %A
_ _Organic matter 4. 8124
__Crude fibers -4 20064 @
Crudeprotein(C.P) | 1579 —

| __ Ltherextract (BE.E) = _ b 27
__Ash S SRS <.V |
NIE_(Nifrogen free extract) | _ 4241 _ |

Samples and measurements:

Water temperature, dissolved oxygen and pH were measured daily at
6°°a.m. and 12°° p.n. using temperature and dissolved oxygen meter
(YSI model 57) and pH meter (model Corning 345). Transparency and
Turbidity were measured every two weeks by sicchi disk and (Hack)
spectrophotometer (model 41700} usimg Hack kits respectively.
Determinations of water quality parameters (salimity, alkalinity, total
hardiness, phosphorus and ammoma werc carried out every two weeks
according to the methods of Boyd (1979). Phytoplankton and
zooplankton communities in pond waler were determined every two
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weeks according to the methods described by Boyd (1990) and AP H.A
(1985). Samples were collected from different sites of the experimental
ponds randomly to represent the water of the whole pond. After 150
days of fish culture, grass carp was harvested from each pond in order to

determined the total fish production.

Statistical analysis:

The statistical analysis of data was carried out by applying the
computer program Harvey, (1990) by adopting the following fixed
model.

Yij= p+ P+ 8+ (PS); + ey
Where;
Yijx = observation of the 1jk- th fish
u = overall mean
P; = fixed effect of the i-th protein level
S;= fixed effect of the j-th stocking density.
(PS); =interaction between the effect of i-th protem level and j-th
stocking density
ejx — random error assumed to be independently randomly

distributed (0, &%).

RESULTS and DISCUSSION

The water quality parameters
Physic characteristics: _

Averages water quality parameters as affected by (with and without)
dried leaves concentrate of Damesisa plant (Ambrosia maritima) 1s
presented in table (2). Results revealed that Transparency (Sicchi disk
reading in cm) had ranged between 14.5 cm (TSR, treatment) and 18.6
cm (T,SR, treatment). These values are beneficial to fish cultivation. In
this connection, Mahmoud (1997); EL-Gendy (1998} and Abdel-Hakim,
et al (2000) reported that Sicchi disk reading was 14.1 cm and 15 cm.

Turbidity is one of the physical properties that are affected by fish
used. It has been determined in FTU had ranged between 110 (T2SR;
treatment) and 125 (TSR, treatment) which show a similar trend.

The samc trend was observed in water temperature when the
average was found to be between 25 and 30C°(table 2). The higher
difference wvalues of water temperature in ponds received leaves
concentrate of Damesisa plant (Ambrosia mariiima) may be attribute to
the increase in organic matter contents of these ponds that may lead to
temperature imcreases. These are m agreement with results of Mahmoud
(1997) and Abdel-Hakim, e/ a/ (2000) who reported a slight increase in

-



water temperature with increasing manure. Transparency, turbidity and
temperature values are in the range recommended for the fish species
cultured in the four treatments.

Chemical characteristics

Average of pH values for treatiments T,SR;; TSR, T,SR,and
T,SR,were 8.5; 8.2; 9.1 and 9.4 respectively. The lower values of pH in
ponds received dried leaves concentrate of Damesisa plant (Ambrosia
maritima). may be attributing to the increase in organic matter contents of
these ponds, which may lead to pH decreases. Averages of dissolved
oxygen (DQ) have ranged between 6.0 to 7.5 mg/L. These values are
beneficial to fish cultivation and indicate that water dissolved oxygen
slight decreased in ponds received dried leaves concentrate of Damesisa
plant (Ambrosia maritima). compared to the other ponds. This attribute to
the increase in organic matter contents of these ponds, which may lead to
DO decreases.

Averages of phosphorus had ranged between 1.2 and 1.5 mg/L,
which represent the normal range of phosphorus in fishponds. In this
connection Fortes er al (1986) and Abdecl-Hakim, et af (2000) showed
that the available phosphorus was significantly (P<0.01) highest in the
chicken manure feed combination. They added that there are indications
that phosphorus content of chicken manure increased that in the soil,
although total phosphorus in the soil contributed only about 0.8 % of that
in water.

Averages of ammonia concentration (NH3), as affectea with
treatments in experimental ponds had ranged between 0.11 to 0.12 mg/L
and lay in the normal range. These values are beneficial to fish cultivation
and agreed with the findings of Robinette (1976) and Abdel-Hakim, et af
(2000) who concluded that the toxic levels for unionized ammonia f{or
short time exposure usually lie between 0.6 to 2.0 mg/L for pond fish.

Averages of Total alkalinity have ranged between 210 to 255 mg/L.
The slight differences in values of total alkalinity in ponds received
leaves concentrate of Damesisa plant (Ambrosia maritima) may be
attributed to the increase in organic matter contents of these ponds.

Averages of Salinity had ranged betweenl.Og/L tol.2 g/L. These
values showed no great variations and they lay in the range recommended
for the fish species cultured in the four treatments. In this connection,
Clay (1977) and Abdel-Hakim, et al/ (2000) showed that the highest
concentration of salinity which permits normal survival and growth for
Oreochromis niloticus, (.aureus and S. mossampicus lay between 24 .0,
18.0, and 30 g/L for the three species respectively
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Table (3): The phytoplankton organisms in the water of experiment.

”ﬂ Groups | Green algae Blue-green algae Diatoms

— (Chlorophyta) (Cyanophyta ) (Bacillariophyta)

|
Species | Closterinm leblenu ! Merismopedia elegans | Melosiva granulata
i Anfastrodesmus falcatus Anabacna spiroides yelotella meneghimana
Pediastrum simplex Nostoc pruniforme Asterionelia furmosa

U | Chara cariescens - Oscillatoria rubescens | Navicula viridula
| . Scenedesmus quadricanda | Spirulina princeps | Synedra ulna
_ Spirogyra sp Microcysdie acroginosa | Nitzchia bilobata

_“ , Stanrastrum felraocrum m
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HYDRO-BIOLOGICAL FEATURES:

Plankton communitics:

Phytoplankton:

Results presented in table (4) illustrate the effect of with or
without dricd leaves concentrate of Damesisa plant (Ambrosia
maritima) on phytoplankton commumitics. The total phytoplankton
counts for treatments T;SR;; TiSR,: T>SR;and T,SR>were fond to be
7178; 10480; 3973 and 5955 organism/ L, respectively on the
average. The results of table (4) indicate that the highest
phytoplankton values were obtained by thc TSR, treatment
followed in a decreasing order by T;SRjand T,SR;and T,SR,
treatinents respectively. These results could be explained by the fact
that organic matter has more fertilization potential compared with
other treatments. In this hence table (1) revealed that duck manure
contains 81.24% organic matter. This may reflect the better
fertihization potential of dried leaves concentrate of Damesisa plant
(Ambrosia marituna) compared to other ponds. Results presented in
table (4) show that the average counts of Cyanophyta for treatments
T]SRl; Tlst; TzSR]aﬂd TgSRz were 2100, 2500, 912 and 1762
organisms/L, respectively. Results of this table revealed that
Cyanophyta counts as a percentage from the lowest treatment (T,SR,
treatment) and the highest treatment was TiSR. followed by
T,SR;and T,SR;treatments, respectively. Results presented i tables
(4) revcaled that Chlorophyta behaved scemlier to the Cyanophyto
where the highest count was reported by the TSR, group followed
in a decreasing order by T;SR;; TSR, and T,SR, groups
respectively. The same trend was also observed m the
Baccillariophyta .

The present study indicates that Chlorophyta 1s the dominart
group followed by Cyanophyta and Bacillariophyta in the all
treatment ponds. This community
composition of phytoplankton repoited in this study is in
confirmation with observations of LL-Serafy and AL- Zahaby
(1991), who pointed out that Chlorophyta predominated all the other
groups followed by Cyanophyta and Bacillariophyta .On the other
hand Salah (1959&1960), El-Ayouty and Awwad (1976) and Borhan
(1978) gave different community compositions of phytoplankton in
fish ponds compared to results of table (4) of the preseuf study.
- Which may due to the differences in the ecological conditions of the
ecosystems studied.

Zooplankton Results presented in table (5) illustrate the effect of
with or without dried lcaves concentrate of Damesisa plant
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(Ambrosia maritima) on zooplankton communities in fishponds. The
total zooplankton counts for treatments T;SR;; T;SR,; T>SR,and
T.SR, were fond to be 1184; 1710, 821 and 1100 organism/ L,
respectively on the average. Results revealed that the lowest total
zooplankton counts were obtained by the treatment T,SR;followed
in an increasing order by T,SR,, B.M+F and T,;SR;treatments,
respectively. Results of table (5) revealed that the highest counts of
Rotifera for treatments T;SR;; T1SR;; T2SR;and T,SR; were fond to
be 590; 800; 345and 420 organisms/l., respectively on the average..
Results of this table revealed that the highest counts of Copepoda for
treatments T{SRy; T;SR,; T,SR;and TSR, were fond to be 296; 510,
311 and 390 organisms/L, respectively. Results presented in table (5)
revealed that Cladocera behaved scemlier to the Copepoda.

The present study indicates that Rotifera is the dominant group
followed by Copepoda and Cladocera in all the treatment ponds.
This community composition of zooplankton is not in conformity
with observations of EL-Serafy and AL- Zahaby (1991), where he
pointed out that Copepoda was predominated all the other groups.
These results may due to differences in the nature of the
environmental conditions These results indicate that the
commumty composition of phytoplankton and

Table (6) Effects of stocking density and Damesisa plant (4dmbrosia
maritima) on total fish production (Kg./Feddan )of grass carp.

Treatments With receiving Without receiving
Damesisa plant Damesisa plant
SR1 SR2 SR1 SR2
Initial total biomass (Kg/Fed.) | 13.55 26.84 13.64 26.22
Survival rate 99% 100% | 100% 99%
Final total biomass (Kg/Fed.) |196.96 |256.42 | 176.84 238.64
Weight gain (Kg/Fed.) 183.4 229,58 | 160.2 217.42
% of the smallest value 114.4% | 143.3% | 100% 1 133.7%

zooplankton in the all treatments ponds fluctuated greatly with
temperature, fertilization. In this concern, Riely (1947) reported that
statistically the relation of zooplankton and phytoplankton obtained
no strict relationship between the total zooplankton and the total
phytoplankton numbers (not significant).
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Fish yield per Feddan:

Averages of itial biomass/ Feddan for the experimental groups
T,SRy; T1SR;; T,SRiand T,SR;Were 13.55; 26.84; 13.64 and 26.22
kg. Respectively (table6). The differences among the expernmental
groups had due to the different stocking densities tested. Averages of
final biomass/Fed. At the end of the experimental period were
196.96; 256.42; 176.84 and 238.64kg for the same treatment groups
cited above, respectively. Results of this table revealed that the final
weight/Fed. Increased with increasing siocking density of grass carp
in earthen pond and the increase were pronounced with application
of Damesisa plant. The same trend was observed with the gain in
weight / Fed.. As presented in table (6), Survival rate of grass carp
was recorded to be 99% for groups T;SR;; T,SR; and 100% for
groups T;SR, T,SD;, respectively. Indicating that neither stocking
density nor application of Damesisa plant seemed to influence the
survival rate of grass carp reared in earthen pond. These results are
in agreement with the findings of Abdel- Hakim er a4l (2000a)
reported that pond yield of silver carp increased in a linear manner
with each increase 1n manure level and stocking density.

CONCLUSION
Based on the obtained results it could be recommended the use
of dried leaves concentrate of Damesisa plant (Ambrosia
maritima) i extensive fish production, thus it increased the
plankton communities and improved environmental conditions in
the water of fish ponds
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