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Summary

In order to study the cffects of dietary potassiuni and lysine levels on growth performance and
nutrient utilizability in broiler chicks, an experiment was conducted in 3 X 3 factorial arrangenment
with three levels of dietary potassiurn (0.3, 0.6 and 1.2%) and three supplemented levels of dietary
lysine (0.6, J.2 and 2.4%). A total number of 360 male broiler chicks was used for & weeks. Birds
fed optimum lysine (1.2%) diets had the highest bedy weight gain and feed efliciency, followed by
those fed Jow iysine (0.6%) and high lysine (2.4%) diets {p < 0.01). But Jevels of dietary potassium
had no cfiects on the body weight gain and feed efficiency. [nteraction between potassium and lysine
was not shown (p > 0.05). Iligh level of lysine resulted in higher mortality than thal of optimum
or low level of lysine (p < 0.01). The levels of snpplemenied lysine affected utilizabilily of ether
cxtract, total carbohydrate, and nitrogen retention (p < 0.01). But supplemented potassium ievels did
not aftect outricnt utilizability and interaction bztween patassium and lysine was not shown (p >

0.05).
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Introduction

The lysine-arginine antagonism has been (he
subject of much investigation. Anderson and
Combs (1952) demonstrated a significantly lower
weight gain of growing chicks fed a high lysine
diet as compared to those fed a basal diet con-
taining adequate levels of lysine. The depressed
weight gain was shown to be due to a lysine-
arginine antagonism. (n this antagonism, excess
lysine increases the requirement for arginine.
Therefore, the detrimental effects of excess lysine
can bc overcome by increasing the dictary level
of arginine {Austic et al, 1970; Austic and Scotl,
1975; O’Dell and Savage, [966). Some reporls
demonstrated that cation-anion balance in the
diet affects lysine antagontsm in the chicks. It
is alleviated by sodium and potassium salts of
melabolizable organic acids (O'Del] and Savage,
1966; Scott and Austic, [978) and exacerbated
by chloride (Calvert and Austic, 1981). The
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balance of these electrolyles affect the acid-base
status of the chick (Riley and Austic, 1984). Scott
and Awustic (1978) reported that alkaline potassium
salts increased the axidation of lysine by chicks
fed excess lysine and increased the activity of
hepatic lysine-a-ketoglutarate reductase, the initial
enzyme of lysine catabolism.

The present study was conducted to examine
the effects of electrolyte, especiaily potassium, and
lysine interrelationships on growth performance
and nutrient utilizability in broiler chicks.

Materials and Methods

The experiment was conducted in 3 X 3
factorial arrangement of treatments with three
levels of dietary lysine (0.6, 1.2 and 2.4%) and
three levels of supplemented potassium (0.3, 0.6 and
1.2%). Each treatment in the experiment had 5
replicates with 8 birds in each replicate. At 3
days of age, experimental animals were chosen
to have similar initial body weight and led the
experimental diets for 6 weeks. 360 male birds
were used in present study.

The basal diet for grawing broiler chicks (0-
3 weeks) was a practical-type corn-soybean meal
vation, which was fromulated to contain appro-
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ximately 239 crude protein (N X 6.25) and
3200 kcal of metabolizable cnergy per kg of diet
(table ). The basal diets for finishing broiler
chicks (4-6 weeks) was formulated to be 207
crude protein (N X 6.25) and 3200 keal of
metabalizable energy per kg of diet (table 1).

TABLE |. FORMULA AND CHEMICAL COMPOSITION
OF THE BASAL DIET FOR GROWING BRO-
ILER CHICKS (D & WEEKS)

Ingredients or chemical
composition

Starter Finisher
_Content (%)

Ingredients:
Corn, yellow 39.0 65.0
Soybean oil meal 8.0 10.0
Corn gluten meal 8.5 16.0
Feather meal 3.5 -
Wheat bran 1.5 -
Soybean oil 3.2 2.7
Limestone 1.0 1.0
Vit-min mixture' 0.3 0.3
Sal¢* 0.2 02
Antibiotics® 0.1 0.1
Tricalcium phosphate 1.7 1.7
Variablc* 3.0 3.0

Total 100.0 (00.0

Chemical compositian®
Energy (ME, kcalfkg) 3200.00 3200.00
Crude protemm (%) 23.14 20.52
Calcivm (%) 1.98 1.76
Phosphorus (%) 0.88 0.86
Lysine (%) 0.60 0.60
Arginine (%) 1.10 1.00
Sodium (%) 0.25 0.23
Polassium (%) 0,42 0.45
Chloride (%) 0.23 022
E/B (mEqfkp) 153.21 153.12

'Vit-min, . mixture containg folowings in a kg
Vilamin A, 2,000.000 [U; Vitamin D, 400,000 IU;
Vitamin E,90G 1U; Vilamin X, 200 mng; Thiamin, 100
mg; Riboflavin, 1,200 mg; Vitamin B, 200 mg: Vitamin
Ry, 1.500 mg; Pantothenic acid, 1,500 mg Niacin,
2,000 mg; Folacin, 60 mg; Choline, 3,000 mg: lron,
4,000 mg; Copper, 500 mg; Zinc, 9,000 mg; [odine, 250
mg; Caball, 100 mg; Dried yeast, 20,000 mg.

* Refined table salt.

* Zinc-bacitracin was wsed.

* Acid washed sand was used.

* Calcvlated valuc.
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Mix{ures containing various levels of lysinc.
potassinm  bicarbonate and sand replaced the
variable parts of the basal diet to prepare prac-
tical-type experimental diet (table 2).

All the birds were raised in battery cages made
of steel wire and housed in a room with 24 hours
iltumination and air venuiation. Experimental diets
and tap water were provided ed libitum during
the entire experimental period. Body weight and
feed imtake were checked weekly. Body weight
gains were calculated by the differences between
the initial body weight and final body weight.
Feed efficiency was calculated by dividing the
feed intake by the corresponding body weight
sain, During feeding trial mortality was recorded
per tredatment group.

To investigate (he nutrient utilizability of
experimental diets, the metabolizability trial was
conducted by total collection method during 7
days at Lhe end of feeding trial. Four chicks per
cach treatment were selected for metabolism trial.
All chicks cmployed for the metabolic trial were
caged in metabolic cages individually and experi-
mental  diets and water were fed ad libitum.
After four days of preliminary period for adap-
tation, total excreta were collectect six times a
day for three days 1o avaid the contaminalion
of foreign materials such as feed, feathers and
scales. Total excreta were pooled, and one-third
of these was dried in an air-forced drying oven
at 60°C for 72 hours to gain canstant dry weight.
All the sample prepared in this way were ground
with Wiley mill and analyzed for proximate
composition and mineral content.

Proximate Analyses and minerals of experi-
mental dicts and cxcreta were conducted according
to the methods of AQAC (1984).

Data for the preseni study were subiected to
two-way analysis of vapances and meuns were
campared according Duncan’s multiple range test
(195%) using SAS (1985) program with 18M-PC
(IBM, 16 bit AT).

Aesults and Discussion

The data of growth performance obtained in
this experiment arc summarized in table 3. The
highest body weight gain was obtained at optimum
lysine and 1.2% potassimy supplemented group
(OL 1.2) and the lowest at high lysinc and 1.2
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TAELE 2. FORMULA AND CHEMICAL COMPOSITION OF MIXTURES USED FOR VARIABLE PART IN EXPERI-
MENTAL DIETS

Treatment LL- LL- LL- QL- 0l.- Ol.- HL- HL- HL-

ltems 03 06 1.2 03 0.6 1.2 0.3 0.6 1.2
Ingredients (%):

Lysine — 0.6 0.6 0.6 1.8 1.8 1.8

KECQ, 0.3 0.6 [.2 03 0.6 1.2 0.3 0.6 1.2

Sand' 2.7 24 1.8 2.1 1.8 12 0.9 0.6 -
Total 190 in 30 3.0 1.0 30 30 10 3.0

Chemical composition® (%) :

Lysinc 0.60 0.60 0.60 1.20 1.20 1.20 240 2.40 240
Potassium 0.54 0.66 0.90 0.54 0.66 090 0.54 0.66 090
Sodium 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Chlande 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 023

E/B {mEg/kg) 1R3.90  214.59 27597 [83.90 214.59 27597 18397 21459 27597

' Acid washed sand was used.
" Caiculated percentage in feed.

TABLE 3. BODY WEIGHT GAIN, FEEC INTAKE, FEED EFFICIENCY AND MORTALITY OF BROILER CHICKS
(0-6 WEFKS)

Injtial body Final bady Body weight Feed Feed Mortality

Treatment weight weight gain® intake efficiency

(g) (g) © (g) (teed{gain) (%)
LL-0.3 46.1 [142.0 1095.9 4 2608 23147 4 2665 214 + 34B 50
LL-0.6 462 966.0 920.4 + 44%  2048.5 + 175¢ 224 4+ 138 50
LL-1.2 45.9 1006.9 961.0 £ 668  2252.5 + 352€ 236 + 488 8.14
OL-0.3 46.1 1521.3 1475.3 4+ 427" 2817.7 + 106*% 192 + 047 50
CL-0.6 459 15311 14852 + 63% 27890 + 112A% 188 + 048 0.0
OL-1.2 459 1562.8 15169 4 694 29139 + 128% 194 + .09% 7.5
HL-03 46.0 712.5 666.5 + 139%  2040.5 £ 585 318 £ 578 35.0
HL-0.6 458 761.3 715.5 + 300° 1967.8 + 364 3.06 + .79® 35.0
HL-1.2 45.8 6742 6283 4+ 177¢ 2029.0 + 738¢  3.50 + 112 275

Among lysine [evels

LL 46.1 1038.3 9924 4+ [65® 2205.3 + 280%¢ 224 4+ 338 6.0 + 103"
oL 46.0 15384  1492.5 &+ 584 28402 1 1214 191 + .068 424 6.1%
HL 459 716.0 670.1 + 240 2012.5 4+ S41F 325+ 802 325 4 15.54
Among K (KHCO;) supplemented levels
0.3 46.1 1125.3  1079.2 4+ 377M2 2391,0 -4 482M 241 + 67N 15.0 + 16,58
06 46.0 15384 10404 4+ 375N 22684 + 4438 239 4 67V 133 4 17388
1.2 459 1071.3  1035.4 4 39485 23985 4+ 589NS 260 + 93N 144 £ 187N

ABC Mean values with different superseript witkin the same colummn are significantly differert (p < 00)).
"M Means non-significant
"Values are mean + §D; n=5.
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7% polassium supplemented group (HL-1.2). Body
weight gain of these two groups were 1516.9 and
6283 g, respectively. Among lysine levels, body
weight pain of optimum lysine level group was
significantly highter than that of low or high
lysine fevel groups (p < 0.05). The results of
this experiment agree with previous studies
(Bdwards et al., 1956; Grauet al, 1946; Seaton et
al., 1978). The poorer weight gains of high dietary
lysine group (2.4%) may have been due to lysi-
ne-argining antagonism. In this study, lysine X
potassium interaction was not found, and increas-
ing <etary  potassium  did not alleviate the
lysine-arginine antagonism. Among potassium
suppiemented levels, the highest body weight
galn was obtained at 0.3% potassium supple-
menfed proup but there is no significant difference
{p > 0.05). Mongin and Sauveur (1977) estimated
the influence of sodium, potassium and chloride
on broiler growth. Adding various combinaticns
ol sodium and chloride produced a distinct sha-
ped growth curve with optimal performance
occuring in the 250 mEq nct cations. Johnson
and Karmnajdewa (1985) also showed that the
excellent growth in chicks fed diets containing
between 250 and 200 mEgfkg. In present study,
the best growth was obtained at 12% lysinc and
275.97 mEq group (Ol-1.2).

Throughout the experimental period, total feed
consumptions ar¢ summarized in table 3. The
data showed that the highest feed consumption
was obtained at optimum lysine and [.2% pota-
ssium supplemented group (OL-1.2) and the lowest
feed consumption at high lysine and 0.6%, pota-
ssium supplemented group (HL-0.6). Feed con-
sumption of these two groups were 2913.9 and
1967.8 g, respectively. Among lysine levels, feed
consumption of aptimum lysine level group was
superior to those of low and high lysine level
group with significantly difference (p < 0.05).
Chicks fed high level (2.4%) of dietary lysine had
poorer feed consumption than that of low level
(0.6%) of dietary lysine. Among the potassium
levels, feed consumption was not affected by the
potassium level, Lysine X potassium interaction
was not found in feed consumption (p > 0.05).

Feed efficiency data for the overall experi-
menlal pericds are shown in fable 3. The best
feed efficiency was obtained in optimum lysine
and 0.6% potassium sppplemented group (OL-
0.6), eventhough the highest body weight gain was
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obtained in optimum lysine and 1.2% potassium
supplemented group (OL-1.2) and the worst feed
efficiency was shown in high lysine and 1.2%
potassium supplemented gronp (1L-1.2). Feed
efficiencies of these (wo treatment groups were
1.92 and 3.50, respectively. Among lysine levels,
the best [eed efficiency was obtained in oplimum
lysine level with significant difference (p < 0.05).
But dictary potassium levels did not affect feed
efficiency (p > 0.05). There was no interaction
between lysine and potassium in feed efficiency.

Mortality data are shown in table 3. The
highest mortality was obscrved at high lysine and
0.3%, 0.6% potassium supplemented groups (BL-
0.3 and HL-0.6). Morality of these two groups
were 35.0%, Among lysine levels, martality of
high lysine treatment group was significantly
higher than that of the other treatment groups
(p < 0.05). The highest mortality of high lysine
treatment group may duc to lysine-arginine an-
tagonism. But supplementation of potassium did
not alleviate lysine-arginine antagonism.

The effects of lysine and potasstum on the
utilization of the dry matter, nitrogen, crude fat,
total carbohydrate are summarized in table 4.
In general, feed utilizability increased considerably
(p < 0.01) in optimum level of lysine (1.2%). Dry
matter availability was affected by level of dietary
lysine {p < 0.05), but not by electrolyte balance.
The highest dry matter availability was shown
at optimum lysine and 1.2%, potassium supple-
mented group (OL-1.2) and the lowest at lhigh
lysine and 0.3% potassium supplemented group
(HL-03). Among the lysinc levels, the highest
retention of nitrogen and tota) carbohydrate utiliz-
ability were obtained at optimum lysine level
{p < 0.01). Intcraction between dietary lyine and
clectrolytc bhalance was not found to be significant
in nitrogen and fat ntilizability (p > 0.05). Crude
fat utilizability was affected by level of dietary
lysine {p << 0.01). The best utilizability of crude
fat was obtained at optimum lysine and the worst
at high lysine. In total carbohdrate utilization,
the highest utilization was obtained at optimum
lysine and the lowest obtained at high lysine
group. The ulilizabilities of these (wo groups were
86.45 and 76.54%, respeclively. Among the lysine
levels, tolal carbohydrate utilization was highly
decreased (p << 0.01) in high lysine group (2.4%).
The utilizability of all nutrients was not affected
by dictary potassium levels (p > 0.05).
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TABLE 2. EFFECTS OF LYSINF AND POTASSIUM LEVELS ON NUTRIENT UTILIZABILITY AND NITROGEN

RETENTION OF BROILER CHICKS (%%)

o Utilizability
Treatment Dry Ether Total Nitrogen
matter extract carbohydrate retention

LL-0.3 75.63 + 1.6M¢ 78.25 + [1¢ 78.64 + 0.9¢ 76.55 + 1.1B
LL-0.6 76.52 + 321 81.32 4 |98 81.47 + 08B 7702 + 1.58
LL-1.2 76.42 + 2.8 80.22 4 1.1°¢ 80.65+ 09% 76.60 + 128
OL-0.3 78.58 4+ 1.9N%® 84.54 4+ .38 84.91 + 104 82.41 + 3.148
OL-0.6 79.75 £ 0.8™ 86.31 + .64 8645 + .34 84.6) + 144
QOL-1.2 81.84 4 1.4N8 87.57 + 0.94 84.54 4+ .20 83.9§ 4+ 094
HL-0.3 73.54 + 0.7 80.39 4+ 148 79.75 + 0.8% 74.21 + 1.3¢
HL-06 74.94 - 1.2%8 79.87 + 1.4¢ 77.31 £ 0.4° 75.67 1 1.4®
HL-1.2 7471 4 1.388 7828 4 0.8° 76.54 + 0.9¢ 75.28 + 0.98¢
Among lysine levels
LL 76.19 £ 2,59 79.93 + 1.4® 80.25 + 09" 76.72 + 1.3%
OL 80.06 4 1.4 R6.14 + 1.34 8530 4 124 83.67 + 188
HL 74.40 + 1.1¢ 79.51 + 1.28 7187+ 0.7¢ 75.05 4+ 1.28
Among K (KHCO,) supplemented levels

0.3 75.92 4 1.4N8 81.06 £ 1.3N8 81.10 + 1.0% 77.72 £ 1.8M

0.6 77.07 + 1.788 82.60 + 1.5™ 8174 + 1.0 7910 + 148

1.2 77.66 1 1.8N §2.02 4. 1.0NS 80.58 4+ |.INS 78.62 + [ .OMS

' AFC Mean values with dificrent superseript within the same column are significantly different {p < .01).
738¢ Mean values with diflerent superscript within the saine column are significantly differem (p < CS).

IN¥ Means nan-significant.

? Values are mean + SD; n=4.

In conclusion, it would be suggested that
dietary  petassium levels between 18390 and
275.97 mEq/kg did nct affect growth performance
and nutrient utilizability. But dietary lysine levels
between 0.¢ and 2.4% influenced growth perfor-
mance and nputrient availability. There was no
interaction  between  potassium and  lysing on
growth performance and nutrient utilizability.
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