Doğu Anadolu Bölgesi Araştırmaları; 2007                                                        Mürşide DARTAY ve diğerleri             


TOXIC EFFECTS OF THE WALNUT FRUIT HULL ON CARP  (Cyprinus  carpio)
*Mürşide DARTAY, *Özlem Emir ÇOBAN, *Muhsine DUMAN
*Faculty of Fisheries, Firat University, 23119 – ELAZIG, TURKEY 

mdartay@firat.edu.tr
__________________________________________________________________________________________________________________________________________________

ABSTRACT

In this study, toxic effects of the walnut fruit hull on carp (Cyprinus carpio) was investigated. The fishes were let one by one into the prepared walnut hull concentrations, which were 50, 100, 150, 200, 250, 300 350, 400, 450, 500, 550, 600 ppm ending at the lethal dosage. Temperature, pH, dissolved oxygen and  the electric conductivity of water in aquariums used in the study were also measured. Although, no any behaviorial changes were observed at the concentration of 50, 100, 150, 200, 250, 300 350, 400. After 450 ppm concentration Cyprinus carpio became narcotized and inactive.
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__________________________________________________________________________________________________________________________________________________
AYNALI SAZANDA (Cyprinus carpio) CEVİZ MEYVE KABUĞUNUN TOKSİK ETKİSİ

ÖZET
Bu çalışmada, aynalı sazan (Cyprinus carpio) üzerinde ceviz meyve kabuğunun toksik etkisi araştırıldı. Balıklar öldürücü doza gelinceye kadar 50, 100, 150, 200, 250, 300, 350, 400,450, 500, 550,600 ppm’lik ce-viz kabuğu konsantrasyonlarına bırakıldı. Bu sırada akvaryumlardaki su sıcaklığı, pH, çözünmüş oksijen, ve elektrik  iletkenliği ölçüldü. 50, 100, 150, 200, 250, 300, 350 ve 400 ppm’lik konsantrasyonlarda aynalı sa-zanların davranışlarında herhangi bir değişim gözlenmedi. 450 ppm’den sonraki konsantrasyonlarda ise  Cyprinus carpio‘da  sersemleme ve hareketsizlik tespit edildi.

Anahtar Kelimeler: Toksik Etki, Balık Zehiri, Ceviz Kabuğu, Tanen, Cyprinus carpio.

__________________________________________________________________________________________________________________________________________________

1. INTRODUCTION

One of the best methods for determining the fish stocks and densities is the use of substances with a toxic effect on fish. Through the use of these substances fish stocks in rivers, lakes and ponds can be estimated (1, 2). In many regions of the world plant originated fish poisoning or in other words Ichthyotoxic plants are used. Some researches on these substances have also been made. Some of these researches are of local importance. That means  they were conducted for promoting ichthyotoxic plants, which are growing and are consumed in some regions (3, 4). On the other hand some researches were conducted to determine the effects of ichthyotoxic plants on fish (5, 6, 7).

During the work with ichthyotoxic plant, parts of the plants, which have a toxic effect on fish are preferred. These preferences are resulting from the experience and know-how of many years. The trunk, roots, leafs and seed or fruit of ichthyotoxic plants are used as toxic substances. The dosage and preferred vegetable part of the ichthyotoxic plants varies with the type and size of the fish. Especially ichthyotoxic plants used as fish toxin, which contain spoinin and lacton are more often used. The plants, flowers and fruit containing tanen and volatile oils are used as well. There are various researches on ichthyotoxic plants (3, 5, 6, 7). The fish toxicants are generally used in small and slow running waters, inlet and gulf (1).

These researches generally have a systematic content (3,4) and are about the concentration of toxic effects of ichthyotoxic plants even though on a small scale (6, 7).

In this research the effect of different con-centrations of walnut fruit hull containing tanen and showing an ichtiotoxic characteristic on Cyprinus carpio in an aquarium environment were studied.

2.  MATERIALS AND METHODS

Twenty three pieces of Cyprinus carpio  fish were used in the research. The samples were taken from Keban Dam Lake. The research was conducted during June 2005  in the aquarium laboratory of the Fisheries Faculty. The total weight of each Cyprinus carpio used as material in the research was between 36-86 g. The age and green hull of the walnut fruit (Juglans regia L.) were separated from the walnut fruit by hand. Afterwards these hulls were turned into a paste by hammering them in a mortar. The fish were let one by one into the prepared walnut hull concentrations, which were 50, 100, 150, 200, 250, 300 350, 400, 450, 500, 550, 600 ppm ending at the lethal dosage. The Cyprinus carpio were left for 30 minutes in each dosage. Mean while the behavior of the fish in each dosage were observed and followed by 2 researchers for 30 minutes.

The water temperature (ºC), pH measurement (Hanna HI 9812), oxygen (Lutron DO-55223)  and the electric conductivity meter of each aquarium, in which the fish were let, were also measured.

3. RESULTS
The temperature, pH value  dissolved oxygen value and electrical conductivity of the water used in the research in the various aquariums, were measured and the values are shown in table 1.

Table 1. The characteristic of the water used in the aquarium at the beginning

	Parameters
	Value

	Temperature (ºC)
	22

	Disolved Oxygen (ppm)
	3.6

	Elec. Conductivity
	8.6

	pH
	7.9


The results of the 30 minutes long observations and follow-up of the Cyprinus carpio in the concentrations prepared with different walnut hull paste were showen in Table 2. Additionally (Figure 1) shows the relation between these walnut hull paste concentrations and the pH value and dissolved oxygen were showed in Figure 1. 
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Figure 1. The relation between the different concentrations of walnut hull pastes and the pH and dissolved oxygen values.

In the first 10 minutes of all experiments with high concentrations, that were above 600 ppm the behavior of the Cyprinus carpio was found to be normal. But after this period, in the remaining 20 minutes, it was observed, that all fish died or stopped moving going into a state of shock.

 Table 2. The type of behavior shown by the C. carpio in different concentrations of walnut hull paste and different temperature (°C), diss.oxyg.(ppm), pH, and electrical conductivity (ohm) values of the aquarium water 

	 Concentration
	Temperature
	Dissolved Oxygen
	pH
	E.Conductivity
	Fish Behavior

	50
	22.00
	3.60
	7.91
	590
	The fish behavior was normal for 30 min.

	100
	22.00
	3.60
	7.78
	590
	The fish behavior was normal for 25 min. In the last 5 min their movements slowed down.

	150
	22.00
	3.60
	7.77
	600
	The fish behavior was normal for 20 min. But between the 25th - 30th min the fish started to swim quickly.

	200
	22.00
	3.60
	7.80
	600
	The behavior  of Cyprinus carpio was normal for 30 min.

	250
	21.00
	3.60
	7.70
	600
	The behavior of  Cyprinus carpio was normal for 30 min.

	300
	21.00
	3.60
	7.60
	600
	In the first 10 min the behavior was normal. But between the 11th and 30th min a stagnating swimming movement and no movement at all was observed on the Cyprinus carpio.

	350
	21.00
	3.70
	7.70
	570
	In the first 10 min the behavior was normal. But between the 11th and 30th min a stagnating swimming movement and no movement at all was observed on the Cyprinus carpio.

	400
	21.00
	3.70
	7.70
	600
	In the first 10 min the behavior was normal. But between the 11th and 30th min a stagnating swimming movement and no movement at all was observed on the Cyprinus carpio.

	450
	20.00
	3.70
	7.70
	590
	In the first 10 min less swimming movement of the Cyprinus carpio. But between the 11th and 30th min the fish lay motionless on the aquarium bed.

	500
	20,00
	4,10
	7,70
	600
	In the first 5 min normal swimming, between the 10th and 20th min a stagnation in the movement and between the 21th and 30th min first a quick swimming then a motionless state lying on the bed was observed.

	550
	20.00
	4.00
	7.70
	600
	In the first 10 min normal movement, but between the 11th and 30th min a stagnation in the movement and motionless lying on the bed.

	600
	20.00
	3.80
	7.60
	600
	Normal in the first 5 min, no motion between the 6th and 15th min., turning sideways and upside down of the Cyprinus carpio between the 16th and 25th min. In the

30th min the fish was dead.


4. DISCUSSION

During this research the ichthyotoxic effect of the fresh, green hulls of the walnut fruit  (Juglans regia L.) containing tanen, volatile oils and unsatu-rated oil acids on the Cyprinus carpio species was studied. An observation period of 30 minutes for every concentration used in the research was to be sufficient. With increasing concentration the pH level in the aquarium water decreased steadily. But the dissolved oxygen values only increased with increasing concentration. No relevant change was observed in the electrical conductivity on the other hand.

The sensibility of the fish against the tanen and volatile oil acids in the ichthyotoxic plants differed with characteristics like the sort, age and size of the fish and the pH value, temperature and dissolved oxygen concentration of the water they were in. Ichthyotoxic plants in particular are blocking the oxygen and stun the fish (2, 5, 6). Ichthyotoxic plants are showing a quick effect on fishing and are preferred because they are cheap and easy to find (4).

Besides the fish the ichthyotoxic plants have also an effect on other living being in the water like water snakes and frogs (4). In a research in 2001 by Duman et al. (7), where they used A .cocculus it was found that with a decrease of pH and oxygen in the environment, which had a stunning effect the Cyprinus carpio were effected by concentrations of 50 ppm and higher. Brandt (1) declared, that a steadily increasing dose of Anamirta cocculus has a stunning effect.

Taking the preceding statements into account it can be said that the toxic substance in ichthyotoxic plants and their used doses showed different effects on the characteristics and the biotope of living beings in the water.

In the aquarium environment of various concentrations of walnut hull paste on the other hand no relevant decrease in the pH and dissolved O2 values of the water environment was detected. There is no way to evaluate any effects of pH and dissolved oxygen values on the Cyprinus carpio, which were let into this environment. So it can be said that doses of 600 ppm or above of tanen and etheric volatile oils, which are found in the walnut fruit showed a stunning effect on the Cyprinus carpio. It can further be said, that bigger and heavier Cyprinus carpio can be stunned and caught in a shorter time by using a higher dose of walnut fruit hulls or in cases where a short-term intoxication is required a lower dose of walnut fruit hulls has to be used.
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