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NUTRIENT REQUIREMENTS OF THE FISH
i, Pond Fertilization with N. P. K. (20:20:5)

_ A. N. Sheri, M, B, Sial and M. Javed
Department of Zaology and Fisheries, University of Agriculture, Fajsalabad.

The growth performance of major carps viz: Carla catla, Labeo
rohita, Cirehing mrigalg 2and common carp, Cyprinus earpio has been
described. The tishes were kept for a period of 7 months in two
katcha ponds, one was fortilized with N. P, K, {20:20:5) and the
other served as a control without additjves, Analysis of variance
was computed. Initial stocking for the control and treated
ponds were 7,55 kg and 8.43 kg, respectively, At the termination
ef the exyeriment the total production per acrefyear of control and
treated ponds remained 585,74 kg and 1400.09 kg, respactively.

INTRODUCTION

o Pakisian._being an agricultural country and maintaining millions of ani
mals an her seil, is under an acute shortage of proteins of high biological value,
In fact, one feels there has baen a proteis famine since long and this situation
has.caused a serious reduction in the mentai and physical performance of most
vulnerable group of human population, Federal and Provincial Governments
in the country have given frequently quite a few incentives to the promising ani-
mal breeders incloding thoie runaing poultry operations but the situation oo
availebility of agimal proteins i.e. from milk, meat and eggs has not yet eased
cut with respect to both consumption of requited amonnts as well a3 its price to
suit a middle or lower middle class mag., There s, therefore, an urgent need for
im:rfcaaing tremendausly suzh valnable nutrigats if the caunkry 13 going to share
cqually wzll in th? national endeavouts to campete with international intellectyal
and physical efforts for development, Fish culture in an intensive form seems
to be the only feasible prepasition, that is ¢conomical, easy aand rapid for execy-
tion and making such nutrient available in short period of time. It cap yiald
much morejacre/yeur than other animals without invelving much of capital and
technical knowledge. Fertilization of fish ponds as stated by Hepher (1963} is
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the best means of inereasing fiish production particularly, those of carps. Ferti-
lization, besides increasing fish productien, gives better intensification of hygenic
production by increasing the quantity of natural food for fish, Many workers
have recorded higher fish yields threugh pond fertitization (Boyd, 1976, Boyd
and Sowles, 1918, Dimitrov, 1974 and Vlasov 1972),

Thus an experiment, as a part of the project, ““Nutrient Requiremznts of
the Fish'' was conducted te establish the effect of pond fertilization on the growth
of carps, viz: Catla catla, Labeo rohita. Cyprinus carpio, and Cirrhing mrigala in
a polyculture system. This system of culture, as recommended by Stenley et al.
{1978 was adopted to get maximum utilization of feod available in the ponds
by fishes of different feeding habits, The study involved (1) measuremsnt of
growth in terms of (&) body weights, (b) fork lengths and {¢) total body length
as influenced by jnputffertilization, and total preduction of the ponds.

MATERIALE AND METHODS

Two kacha ponds of dimensions 25m x 8m x 1.5m were selected for the ex-
periment at the Goverpment Fish S2ed Hatchery, Satiana Road, Faisalabad vsiag
one a3 condral and the other as a treated pond. The pands were dewatered and
aflowed to dey for 2 wesks (from December 31, 1982 to January 14, 1983}
Liming was done with calcium oxide (CaO} at the rate of 10 kg/pond for disin-
f«ction snd stabilizing the pH of water using the method of Hora: and Pillay
(1962). Qa chemical analysis of ponds and tube-well water, the physico-chemical
conditions of each pond were found to be similar, inlets of the ponds were
scresned with ne mesh to aveid the entry of intruders and outlets for scape of
fish from ponrds. After one week of these preventive measurss, the poads were
watered to provide I.2m depth. Five buckets of water from ponds rich in
planktonic life were iransferred to each pond so prepared, Both the ponds were
stocked, each, with. 56 fishes. on Feb, 4th, 1983 as 1) Carla catla, 28 Lakeo rokits,
¥ Cyprinus carpio and B Cirrking mrivala. ‘The initia] mean values of fork lepgth,
total length and body. weight were recorded, of fishes-in.each pond before stoc-
king. After placiag the fishes, the fertilization of experimental pond with N.F.K -
(20:20:5) were done at the rate of half kilogtam to one kilogram per week to
increass the plankton life, as 2 kg/month for the months of March, April and
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May while June, July, August and September received 4 kg of NP K. {20:20:5),
The water samples ware taken from both ponds for testing temperature, colour,
itH, and C(; concentration in the beginning and after every 30 days till the end
of the experiment. During 7 months of exparimental period, monthly records
on body weight,fork length and total length were maintained by random selection
of fishes. Various parameters studied in the expsiiment were treated statistically
by using methods of Steel & Torrie (19601, Output/acre/annum waz estimated
to see the economic feasibility o” application of fertilizer to raise the carps,

RESUILTS AND DISCUSSION

The data on growth of 4 species of fish, collected on random sampling
basis, includad average monthly body weight, fork length and total bady length
from each pond as influznced by fectilization of pands,  The resulls are pressn-
ted in Tables : 1-3, and explained as :

i) Average body weights :  The initial and fimal weights of Catla catla in contro]
and treated ponds wers 42,50, 165,00 gms and 47.08, 422.33 gms, respectively.
litra pond variation of body weight gain was rezorded as 30.00 gms and 95.33
gms to be maaymum during the month of July. The same for Labeo rohita were
found 20.33, 196.26 and 28.50, 474,82 gms in the control and treated ponds,
respeciively with maximum weight pains in the two ponds during the menth of
June i.e, 53,46 and 131.42 gms, respectively.  As regards the Cyprinus carpio, the
initial and finel body weights in the conteal pond were 64,50 and 169,52 gms
while in the treated pond the values were 63.00 and 389.77 pma, maximum wei-
ght gain being attained in this species of fish during the month of August (30.06
& 9591 for control and treated ponds, respectively). For Cirrfiina mrigala the
initial and final weights recorded during the experiment were 7.50, 163.45 and
11.88, 344,27 gms in the control and treated ponds, respectively, monthly maxi-
mum gains in treated pond was during July i.e. 75,66 gma, closely followed by
61,34 and 532.67 gme in June and August, respectively, while contral fish showed
steady increase through-aut the experimental perizd (Tahle 1).

i) Fork fength - As given in Table 2 the maximom increase in the fork length
of Catfa catla in the control and treated ponds was observed as 17.3mm in August
and 35.60 mm during Jung, respectively, The maximum increase in the fork
length of Lebeo rohifa was observed during the month of June as 21,20 and 49.40
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Tabls 2: Inoregse in fork length (mm) of four fiah species in gantrel and treated ponds

Carla catla. Labeo rohita fyprinue caprpto piprrhing meigolo
CONTRDL TREATED CONTRAOL TREATED CONTARDL TREATED CONTROL .qﬂ.m}.nm_ul
Tima Rve. Gain  Ave, Gain  Ave, Qain Ave. Gain  Avs, Gain  Avp, Gain  Ave, Gain  Ava, Gai
Interyal L. F.L. F.L F.L. F.L. F.L. F.L. F.. F.L F.L. F.L. F.L. F.L F.L. FL, FL
in meonths mim mm mm it i mm mit mm mm = mm mm mm mm men mim FTH
4-2-83 141,70 - 143.30 - 120,64 - 127.80 - 15540 - 151,89 - 105,80 - 120.00 -
6-3-83 143.2¢ 1,50 15040 710 12450 300 14430 1670 TEL10 570 188.50 1 670 12500 19,40 13540 i5.
5-4-83 15020 7.00 17110 20070 13230 7.80 16240 15140 16420 .0 ._.mm_.E 11.60 151,32 2632 16570 30,
E-5-B3 165.70 15.50¢ 187.80 2 1650 141,10 B80 17550 13.10 171.20 7.00 1%8.70 1860 16520 13.88 1 90,30 24,
4-6-53 174,40 .70 195.70 810 15470 1360 19590 2040 175.90 470 020 1450 17830 1210 A 0,20 19,
4-7-81 1E5.80 11.20 231.30 3580 1 75.80 21.20 24520 49,40 1 a7.80 1.0 24010 26.% ‘{8850 17.20 22580 15,
a-g-83 190.30 470 25450 2320 20180 1580 27740 320 188,50 10.70 25140 1030 22047 24,97 25920 33

2-5-83 207.60 1750 27040 15830 21510 1330 30120 2380 212.70 420 27350 22.1d 230.30 953 25850 9.




mm in the contrel and treated ponds, respectively, Diminished increment in the
ingrease of fork length wus seen in later month in both the ponds. The values
of fork length increase in Cyprinus carplo were 57,30 mm in the control pond
with maximum increase in September {14.20 mm} while 151.80 to 273.50 mm with
a maximum increase during June (29.90 mm). The species Cirrhing mrigafu
showed maximnm increase in the month of March (26.32 mm) ranging from
105,60 to 230.30mm in the control pond but during the month of July(33.60mm)
ranging from 120 - 268.50 mm in the treated pond. The changes in the fork
length appeared fo have no gignificant relation with variation in the body weights
of all fishes.

Hi) Total length :  The initial and final total lengths of Catla catla in the contral
and treated ponds were 164,80, 224,80 mm and 168,00, 299.60 mm, respectively,
the maximum increase of 16.10 mm was achieved during the momth of April
follywzd by 1370 mm in June in the contrel pand but of 36.40 mm in June
followed by 25.70 mm in March in the treated pond. The Labeo robifa showed
total length in the contrel pond from 147.80mm initial to 249 .60 mm final values
while 148.00 mm initial to 341,70 mm final total length in the treated pond. The
maximum incregse was observed during June {26.70 mm} in the control while
during July (34.80 mm) in the treated pond. In case of Cyprinus carpio a range
of total length between the initial and final value was observed as 185.30 to
248,50 mm end 181.70 to 304.60 mmni in the control and treated ponds, respec-
tively, the maximum increase being atiained during the months, June (170.50mm)
folowed by Angust (14.20 mm) in the contrel, while in the treated during the
month of May (25,40 mm) lollowed by June (20,30 mm),

As repards the species Cirrhing mrigalg, the initial and final total length in
ihe control and experimental ponds were 12764, 260,68 mm and 13210, 298.50
mr, respectively.  The maximum increase was achieved in the contro! pond as
33,13 mm in July followed by 29,23 mm in March and 26.61 mm in the month
of July followed by 32.20 mm in march in the treated pond. No sipnificant
trend in the ingrease of total length was naticed from both the pands (Table 3).

iv} Influetice of inpurs on fish production : Average monthly increase/fish in
contrel pond with Catla catiz was 17.50 gpms and in the treated pond it rose to
53.61. The productionfacte for Catla catla in ¢ontrol pond was 66.72 kg7
months and in the treated pond the value rose to 170,79 kg;7 months. [ncrease
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Table 3:  Increase in total lemgth {mm) of four epecics in control and treated ponds

Catlia catla L - Fabaao rohita Cyprinug carplo Cirphinag mrigale

CONTROL ﬂ_u._.m.n_.._.mn. CONTAOL TREATED CONTROL TREATED CONTROL TREATED l

Tima Ave Galn  Aye. Gain  Ave, Gain  Avs, Cain  Ave, Gain  Ave, Gain  Ave, Gain  Ave, Gain
Intarval T.A. ML, T.L. T.L. T.L. Tl T.L. T.L. Tl T.L. T.L. T.L. T.L. TLE Tl T.k.
In rvcnthes mm mim mim mm mm mm mm mim M mim mm man L Laligl THT meT
4-2-83 164.80 - 168.00 - 147.80 - 148,00 - 185,30 - 151,70 - 127,64 - 132140 =
6-3-83 170.20 5.40 17460 EED 15250 4,70 18570 1770 19250 7.20 201,50 13 H0 141.6F  13.07 16340 31X
5-4-83 178.30 910 2003 2570 150.50 8.60 128420 1850 186.40 4,90 209.70 B.20 17C.B4 29.23 155.60 324
5-5-83 195.40 150 27540 150 17280 12,30 209.30 2500 201,90 470 220.B0 1110 19562 2473 220,10 245
4-6-83 193.70 4,20 ° 22370 B.20 186.40° 13,80 mihﬁ. 34.40 20730 6.00 f__m..m,m_u 2540 20845 1283 239,20 181
4-7-83 213,40 13,70 26010 3540 21310 2610 27670 3300 22460 1750 25650 203 21561 716 25260 124
dgf82 217.80 4,40 28350 2340 Z2IAZ0 2130 311,50 3480 23440 980 28520 1870 24874 3313 Z2B9.21 366
7 9-83 224 80 7.00 29860 1610 249,50 1540 34170 J0.00 24450 T400 30480 1940 26068 11.34  29B.50 g.2




in the werght on the average of Labeo rokila in the control pond was 25,13 gms
but in the treated pond it was 63.76 gms. The total productionfacre/7 months
for 28 Labea rokita in the control pond was observed as 185,19 kg in the control
pond and 448.04 kg in the treated one.  In case of Cyprinus carpio the average
increase in body weight was 15,28 gms in control and 46.68 gmi in the treated
pond, The total production/acre/7 months was 45,70 kg and 105.0% kg in the
control & treated ponds, respectively. The species Cirrhing mrigala showed an
average increase in monthly weights of 22.83 gms and 47.48 gms ia the control
and treated pouds, respectively. The total production figures per 7 months, per
acre in the control pond remained at 44.07 kg and in the experimential pond it
went up ta 92,81 kg, The gross production per year per acre tor all the 4 fish
species in control and treated pends was computed to be 585.74 and 1400,09 kg,
respectively (Table 4),  The fertilization appeared to have exerted a significant
influence on the production in terms of weight increase of fishes,

The resuls obtained in the present study go along with those obtained by
Smith and Swingie (1943), Swingle {1947), Probat (1950), Hepher (1962), Woaod
and Sheddan(1571), Boyd and Jehn(1978), Sumitra ei al.(1981) and Boyd (1981).
They too had recorded such an increase in the production of fsh due to fertilizer
supplementation of ponds, The present study doubtlessiy, showed simiiar results
by the application of fertilizer (N.P.K; 20:20:5),
Statistical Analysis :

Analysis of variance was done to work out differences in body weights,
fark lengths and total lengths of fish as influcnced by fertilization of pond and
season of month of the year during 7 months of experiment.

a) Body weight : In the control pand the average body weight gaing of fish
species were statistically non-signifizantly different, although Labeo rokitg gained
44.45 gms/month which was apparently higher than other species i.e. Catlg caila
(35.55 gras), Cyprinus carplo (30.99 gms) and Cirrfing mrigala (34.88 gms), How-
ever, in the treated pond, the increase in body weight was 52,88 gms as compared
to 20.05 gms in the controf pond. The differences wers statistically highly signi-
ficant. The months of July, June and August showed maximam weight gaing
compared to early months of rearing fish in these ponds. Waight gain remained
at the minimum during ficst month and increased at fairly high rate as the experi-
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mendal period advanced. The interactions between species vfs month and species
v/s treatment were non-significant. The seasonal effect or the treatment effect
were similar for all of the four fish species included in the study, The significant
interaction between treatment and months (T X M) indicates variable [ESPONSes
of treated as against the control pond during various months (Table 5.

Table 4. Tofal produciion of four fish species Per acre per year in comiral and

treaied pond.
Treated Control

Title

Catla  Lobeo Cyprimis  Cirrking Cotls  Labeo Cyprimis  Cirrbing

catla  rokita carpio  mrigala catia  rebita carple mripala
Number of 12 28 ] 3 12 28 3 B
fish stocked
Number of 12 28 g 3 12 28 8 B

fish recovered
Survival 22 100 100 111 100 100 100 100 100

Initial ave-  47.08 28.50 63.00 11.88 42.50 20,33  64.50 i
rage weight{gms) :

Final ave- 422,33 474.82 389.77 344.27 165.00 196.26 169.52 163.45
rage weight{gms)

Total pro- 5067.2613294.96 3118.16 2754.16 1980  5495.9% 1356.16 1307.6
duction/pond;
7 mcoths (gm3)

Total pre- 170.79 448.04 10508 92.81  66.726 145191 4570 44.066
duutiunlm_crc{
7 months{kg).

All species All species
Gross Production = B16.72 341.68
kgjacre/7 months
Gross Production = 1400,09 585.74

(Aprox,) kg/acrefyear

b) Fork length:  The average gain in fork length of four fish speciss were non-
sigoificantly different evea though Cirrhina mrigala gained 19.51 mm/month which
was relatlvely higher than other species,
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Tadle 5. Mean squares for various charocteristics

Mean Squares

5.0.¥. D.F Gainin Weight Gain in Fork length  Gain in Total Length

g 3 453.00N.S 157.96%% 279.29%%
M G 2945.96+* 155,250 88,464+
T 1 15092,284% 1007.25%* 1168.10%*
SaM 18 123.82N.8 75.18% 108,448
SxT 3 121.96N.8 51.95N.8 42.64N.8
MxT L) 725.20% 40.04M.8 16, MN.5
E 18 221.52 24.75 24.93
Total 55
Mean values for
{i)  Species : Weight gain  Fork leagth gain  Total length gain
Catfa catla 3555a 13.79b 13.69 b
Labeo rohita 44452 1843 a 21,118
Cyprinug carpio 3.89a 1271 b 1336 b
Cirrhing mrigala 3488 & 19.51 a 21.40 a
5. E: 3an 1.329 1.234
(i) Treatments:
Treated £2.8%3 a 20.35a 2t.9%a
Control R 11.87 b 1282 b
5. E: 2.812 (.940 0,943
(iily Months : .
Feh. 10,48 ¢ 10.79 ¢ 13.33 ¢
Mar. 19.42 be 15.62 bc 17.00 be
Apr. 26598 b 14.75 be 16.71 be
May 31.93 b 12.50 ¢ 15.49 be
June 5433 a 23,98 a 2102 ab
July 50,15 a 19.42 ab 22.73a
Aug. 52.77a 1572 be 15.43 be
8, E: 5,262 1.758 1.765

* Sigoificent; ** Highly significant; N.5 Non significant; M=Months

S.F. Standard Error. ; $—=8pecies ; T=Treatments.
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As regards the treatment of pond it cansed a highly significant gain com-
paratrve to non-treated ponds (20.35 vfs {1.87 mm). Seasonal differepces were
also highly significant, The months of June and July showed maximum gain in
fork length but within these two months difference was insignificant, A minimom
fork length was pained during the first and 4th months of study.

The interactions (8 x T) were non-significant showing that the fishes inclu-
ded in the study obeyed the general trend of gain in fork length for treatment
without 2oy uadue effect or interaction of various factors. However, theintee-
action of species and months (S x M) was sipnificant.

€) Total length of fishes : 'The average gains in the total length of all the 4
species were highly significant.  In the treated poad the increase in total length
was 21.96 mm and that in the contro! pond the value remainsd at 12,32 mm,
The difference was found to be highly significant. Seasonal differences were
also highly significant, Months of June end fuly showed maximum pain in total
length with no statistical difference between each other,

The interaction {3 x T) was non-significant showing no deviation from
general trend for treatment in total length gain. The interaction (% x M), bet-
ween species and months was significant indicating that the response of fishes to
gain in fotal length deviated from the general trend in respest of the seasonal
effect and unvariable responses of treated against control ponds during various
months of this study.
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