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NUTRIENT REQUIREMENTS OF THE FISH

ii. Fertilization with 85P and artificial feed supplemantation of pond.
A, N. Sheri, M. B. Sial, M. Javed and F. Sarwat
epatlment of Zaolopy, and Fisheriss, Uliversity of Azriculture, Faisalaubad

The effect of artificial feed plui inorganic fertilizer on the
grawith pecformance of 3 major carps, vizi Catla catle, Labeo
rohita and Cirrhing mrigala was determined for the period of nine
mouths, using 2 ponds one as control, while the other az treated,
Fertilization was done by single superphosphate at the rate of 100gm
per month and artificial feed with 29.21%; protein in the form of
peliels was added at the rate of 2% of wet fish body weight daily
in the treated pond.

Statistical analysis showed that attificial feeding plus Fertiliza-
tion of pond exerted highly significant effect on the weight gaing in
all the 3 fish species. Similar trends were observed in the feed con-
version efficiency. However, some differeaces in the dsgres of
significance in fork length and total length were noticed. The total
production of all the 3 fish species/acre/year in the control and
treated ponds was computed to be 624,14 kg and 1573,66 kg, res-
pectively. -

INTRODUCTION -

Adequate supplies of:quality foods is essential for human population of
rapidly developing countries, like Pakistan. As far the vegetable part of dietary,
it may be considered self sufficient bur the protein in general and those of ani-
mals in particular for human consemption ace lacking very much. To meet the
exaggerated demands it has become possible through only aquatic resources that
have so far been 12ft unexplored fully. Jn Punjab the major carps presenta
good foture, The have potentials to grow faster in katcha ponds and thus
proper management can make its production efficient and cconomical. [tis
passible to increase the yield of such fishesfacre/year. As an cmergency mea-
sure fish rearing in the country under such condition is very practical step and
before embarkiog upon a country wide programme, some projecis are pertinent
to establish basic data.



Fertilization of fish bonds with inorganic materials and artificial fecd
supplernentation have been attempted with positive results (Hepher, 1963; Boyd,
1376; Dimitrov, 1974).  Important role played by artificial feed was shown by
Thingran (1974'. Method of polyculture serves the purpose of intensive fish
production as bottom, middle aad sutfuce flora and fauna cao best be utilized
by fishes of different feeding habits (Hepher and Pruginin, 198! and Stanly ef of,
1978

The present investigation was yndertaken to establish the standards for
the application of 33P and artificial feed supplemsntation 0a various aspacts of
growth of 3 major carps viz. Catla catls, Lebea rohita and Cirrlitna mrigala,

MATERIALS AND METHODS

The methods adopted were sam= as given by Sheri ef af. (1936.0) with the
exception of following modifications:

i} Stocking density used was Cadlgcario 14: Fabea robita 31 and Cirrling
mrigale & (ii) Fertilization was done by single super phesphaie at the rate of
100 gm per moath and artificial feed with 29 213 protein, consisting of mzat
meal 1037, blood meal 107, fish meal 107;, bone m=al 103, rice polisking 3077,
salt 2%, multivitaming 1%; and wheat flour 279 in the form of pallets of 05mm
size {Szumiec, 1969) was added at the rate of 222 of wet fish hady weight daily
. Iu the treated pond for the period of 9 months (from 7.1.1984 to 3.10.1984).

RESULTS AND DISCUSSION

1. Growth Rates of Fish

The data were calltcted on sampling basis and records on averape body
weights, fork lengths and total lenpths were cbtained from both the contral and
treated ponds at the start of the expariment till the end of it at monthly intervals.
The pecessary interpretations are given in the following patagraphs,

a) Body weight

The initial and final average body weights of Catfz catfz in the control
pond were 25.00 and 302.72 gm while the same in the trested pond rose from
2714 to 810.04 gm. Maximum growth of 62,74 gm was observed during the
mozth of Jaly in control and 171,85 gm in the treated pond., As regards Labeo
rohita the initial and final weights ia the control pond were 27,50 gm aad 238,20
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gm whereas in the treated pond the weights were 36,70 and 605,00 Em, respecti-
vely. Maximum growth occurred during the month of July in the econtrol
(45.50 gm) and June (160,50 gm) in the experimental pond, In case of Cirrhing
mrigald, 1he average initial and final weights were 15.50 and 194.50 gm in the
control and 12,50, 389.00 gm, respectively in the treated pond. Maximum
growth io this species of fish occurred during the month of June (37.70 gm) in
the control and during July ¢(80.70 gm) in the treated pond. Qverall picture
appeared that Catla catla geined maximum weight 58,92 gw/maonth which was
higher than that of other two specics. As regatds the influence of treatment, it
exerted highly sigpificant inflysnce on weight pain (24,72 gm in control but §3.89
gm in supplemented pond), The season#l differcnces were also highly significan;.
{Table 1). lune and July (temperature, 3-32°C) being 1he best moaths fgr
weight gaing of fishas,

The interaction, species x month (52 M) was nen-significant showing that
the fisk did not deviate from the geasral trzad in gaining weight. The inter-
action between months x treatment was significant.

b} Fork length :

The initial and final fork lenpths of Catly catle, Iabes rohita and Cirrhing
mrigala in cantrol pond were 117.50 and 246.87, 113,40 and 227.50, 1i2.60 and
234.9 mm, while tne ranges for treated pond appzared to he 118.00 aod 326,73,
120.50 and 310.50, 115.20 &nd 280.20 M, respectively. The maximum inerease
in fork leagth ef Catia catla was noticed in the monch of Iine (3%,92 mmy in the
centrol and 49.24 am in the month of May in the treated pond. Tn case of
Labeo rohita the maximum increase was observed duriog the months of May and
June(22.50 and 22,40mm.r=sp¢ctiwiy]in contrel pond,but the valye of fotklengih
increage in treated pond was 47.60mm duricg the month of Jype, As regards the
Cireking mrigala, greatest increase in the fork length was seen during the montp
of August {25.60 mm) in the control and duriog June (41.50 mm) in the treated
pond. Statistical analysis shawed that difference was highly significant between
Ireatment. Seasonal/month difference Was also highly significant, May to July
were the best months for fark length to develop and increase ip length. The
interactions, spacies x treatment, species x months and months x treatment were

noa-significast, indicating thereby a general trand of fishes to develop fork
length (Tabie 1).
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Tahle 1. Mean squsres for varigus chargcterisiics

Mezn Squares

5.0V, DA, —_-
Gain in weight Gain in fork lenpth Gain in tctal fength

5 2 3627.26%+ 3T.2UNS. 26,1615

M 8 5150,91%" 465,99%+ 478,65

T 1 2062251 2607 B22.T4¥w
fx M 14 285,00NS 32.29N.8 44,19NS
5xT 2 1359, 33 22.R0NS 25,308
MxT 8 1347.05% 66.32NS 35438
Error 16 170.43 1017 65,24
Tatal 53

Mean values for

i} Species Weight gain  Fork length gain  Total lengih pain
Cutla catin 58.92 a 18,79 a 2088
Labeo rohita 43128 b 16.89 a 18.69
Oirrhind wrigala 30.58%¢ 1585a 16.77
5.E. 3.977 1.974 1,961
il Treatments
Treated 63,80 a 2088 a 22688
Control 412 b 13.55b 14,87 h
s.E. 2.511 1.612 1.601
iiiy Months
Jam, 7.06 d T30 e B.17 e
Feb. 1217 d T45 ¢ 838 ¢
Mar. 19.52 ¢d 10.85¢ 13.70 bo
Apr, 06 ¢ 17.37 be 19.42 be
May. 47.44 b 29.56 a 30.69 a
Jun. 84.22 a 11,02 a 12.87 1
Jul, E4.68 B 22,680 ab 24.35 ab
Aug. 63.54b . 1411bc 16.42 be
Sep. 49.66 b 14,58 be 15,04 be
S.E. 5329 3419 3.297
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c} Total length

Catla catla had initial and final total lsngths in the control and treatad
ponds as 142,50, 285,71 and 143.30, 375.39 mm, respectively. The maximum
incrcase was poticed during the manth of Juae (4020 mm) in the control and
during May (49.04 mm) in the supplemented poad. Ia the case of Zabeo rofifra,
the initisl and final lengths were 138.90 mm and 270.00 mm in control, while
147.20 and 352.50 mum in the treated pond. The maximum increment of total
length in the control and treated ponds remained as 26.80 and 49.80 mm during
the month of June. As regards Cirrhing mrigola, the iaitial and final lengths in
the control and treated ponds were 138,20, 265.50 mm and 141.50, 316.00 mm,
respectively., The masimum increase in the control pond was noticed during
Aygust (27.90 mm) and that in the treated it went upio 41.30 mm in June.

Statigtical analysis showed that the averzga gain in total length of 3 fish
species used inthe study were noc significantly differeat, although Catlz catla sho-
wed a gain/month/fish relavively higher (20,88 mm) than other gpacies. An Iegar:
da the effect of treatment, the increase in total length was 14.87 mm in fishes of
contrel pond and 22.68 mm ip those of treated pond. The diference was
highly significant. The effect of month was also highly significant, May and
Jape being the best months for dsvelopment of total lenpth of fish, Dus to
tignificant interaction between species x months, it was clear that the fishsg want
on gaining the length increase according to the general pattern.

2. Feed Conversion Ralions ;

During the periad of § months, a total of 43,85 kg of artificial feed and
0.900 kg of inofganic fertilizer was added to the treated pond. The pond con-
version Was calculated to bs 1.89, meaning thereby that 33.25 kg of total hody
weight of all the thres fish species was gained in the wrgated pond due to 62.585 kg
of artificial feed plus inorganic fertilizer. 1t was observad that conversion ratios
were better in the warmer months of study, Thus present study confirmed that
temperature showed positive effect on fish growth. The results obtained in this
study are in conformity with Erokhina ((959), Swingls (1960), Hepher and Cher-
vinski (1965) and Chervinski ef af. {19683,
3. Imfluence of Inputs on fish production :

Avcrage increase in body weight per month per fish for Catla catla, Lapeo
rokita and Cirrkina mrigala was 30,56 and 86.99 gm, 23.41 and 63.14 gm, 19.89
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Table 2. Total fish production in ﬁna:...nm and treated ponds

Treated Control

Title ; Cutla catle  Iibeo rohila Cirrking mrigala  Catla caiia  Labep rohita  Cirrhina mrigala
Number of fish stocked 14 " 8 4 34 8 -
Number of recovered id 4 5 14 _ 4 %
Survival % 100 100 160 00 100 100
Initial average 27.14 36.70 17.5 25.00 27.50 1535
weight (gm) . _ | A |
Final average - 210.04 G05.00 © 389,00 02,712 - 238.20 194.50
weight (zm} Mg .
Total production;” 11340.56  20570.00 © 311200 4236.08  8098.80 1556.00
pond{9 month (gin) :
Total production . 31217 69321 104,87 142.75 272.93 52.43
acre/? month kg ; : . :
{ross _”_»nn.._nn_nn o Al Species All Species
Kp/aere/2? months . 1180.25 468.11

624,14

{Approx,) Kgfacre/vear 1573.66



anc 41.27 gm in the coatrol and treated ponds, respectively. Total preduction
per acre per @ menths for 14 Catla catla, 3% La%:) rolilta and 8 Cirrhing mrigala
was computed te be 142.75 and 312,17 kg, 272.93 and 692,71 kg, 52,43 and
104.87 kg for control and treated ponds, respectively. Total production of all
the 3 fish species/acre/yeat in the control pond was 62414 kg waile it ross to
1573.66 kg in the treated pond (Table-2). Frown ths results it is clzar that thera
was & significant increase in body weight of fishes in ths pand which rezsived
. fertilizer plus artificial feed.

The results obtained in the present study are in linz with thasa abtainad
by Chaudhri (1975), Varghose (1979) who condacted experimants for artificial
feed Plus fertilizer application in fish pands. The praseat ohservations are also
inconformity with the results abtained by Jhingran {1974),
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