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One of the problems in feeding and manage-
ment of chickens under high temperature en-
vironment in the summer season is the in-
cidence of loose droppings". To decrease the
drying and other handling cost, and nasty odor
of chicken manure, it is highly desirable to
prevent the occurrence of loose droppings. For
that purpose, factors related to the occurrence
have to be made clear but so far only few
studies have been done.

Although excess of sodium (Na) and po-
tassium (K)®, and feeding molasses®™™ are
known as the dietary factors which cause loose
droppings, it can be said that the problem is
not yet made fully clear. Therefore, in an
attempt to clarify factors causing loose drop-
pings from the standpoint of dietary composi-
tion with an aim of preventing them, the
author carried out a study on the effect of
deficiency or excess of Na, addition of K or
magnesium (Mg) to the conventional ration,
and the feeding of molasses on water consump-
tion of chickens, and moisture content of feces
or droppings.

Effect of dietary sodium and po-
tassium excess on water consump-
tion, urine excretion and moisture
content of feces of chickens®

Although loose droppings are considered to

occur by an increased urine excretion due to
the increased water consumption, it has not

been made clear to what extent the quantity
of water intake effects on urine excretion and
on moisture content of feces, because urine
and feces are excreted in a mixture in case of
chickens, Therefore, it was made possible to
sample urine and feces separately by the use
of chickens with artificial anus attached by
a surgical operation. With growing chickens
and adult male chickens, kept in a controlled
temperature room at 20°C, effect of excess
supply of Na, K, and both of them on water
consumption, quantity of urine excreted and
moisture content of feces was examined.

1) Experiment with high-Na diets

By adding NaCl to diets at the rate of 0.5
(approximately standard level), 1.25, 2.0 and
2.75%, the total Na level of diets was made to
be 0.3, 0.6, 0.9, and 1.2%, respectively. The
diets thus prepared were supplied to growing
chickens with artificial anus, and quantity of
water intake and urine excretion were
measured. As shown in Fig. 1, excess supply
of Na caused significant increases in water
consumption and urine excretion, almost pro-
portional to the quantity of NaCl added.

2) Experiment with high-Na and high-K
diets

Four different diets with 0.25 and 1.8 total

Na (supplemented in the form of NaCl) com-

bined with 0.7% (originally contained in the

feed materials) and 2.1% total K (added in

the form of K:S0i), and a diet with 1.0%
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Table 1. Effect of dietary sodium and potassium excess on water consumption, urine
excretion and moisture content of feces in adult male chickens

Dietary Na (%) 0. 25
Dietary K (%) 0.7

range 138-149

Water consumption
- (@ {average 1440

an 42-46
Urine excretion (g) {r B2

average 43.7"
Moisture content [range BB, 1
of feces (%) average 68. 9*

0. 25 1.8 1.8 1.0

| 0.7 2.1 1.4
161-190 278-336 272-371 178-267

177" 306° 320 215"
72-77 155-184 163-228 92-114
74. 0" 177. 90 194, 14 100. 5¢

76.7-82.5 78.8-80. 5 73.8-82.8 75.0-79.3

80. 1° 79.6¢ 78, 1h¢ 76. 6"

1) Means not bearing the same superseripts are significantly (p<0. 05) different

total Na and 1.4% total K were supplied to
adult male chickens, Water consumption, urine
excretion and fecal moisture were measured.

As shown in Table 1, it was made clear that
excessive supply of Na, K or both of them
caused significant increases in water consump-
tion, urine excretion and fecal moisture as
compared to those with the standard feed.
Relationship between water consumption (X)
and urine quantity (Y) is expressed by a
linear equation, Y=-—76.38-40.84X, showing
a high significant correlation.

Both Na content of 1.8% and K content of
2.1% correspond to 12-13 times of each re-
quirement (Na 0.15%, K 0.16% ), but the
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FFig. 1. Effect of dietary Na excess on water

consumption and urine excretion of
growing pullets with an artificial anus

former caused much more increases in water
consumption and urine excretion than the
latter, indicating that the excess of Na is
more serious than excessive K in causing loose
droppings. Addition of K to excessive Na diets
showed no effect to decrease water consump-
tion and urine execretion, but rather increased
them.

Moisture content of feces (not mixed with
urine) also increased significantly by the ex-
cess of Na, K, or both, reaching 80% at the
maximum. However, no significant correlation
was observed betwen fecal moisture and water
consumption.

Effect of dietary Na deficiency, or
Na, K, and Mg excess on water
consumption and moisture content
of droppings

1) Ezperiment with broilers

Broilers of 6 weeks of age were kept in
batteries in a loose house under high tempera-
ture and high humidity of the late August,
and the following 8 different diets were sup-
plied, NaCl was added at the rate of 0.2, 0.4,
0.8 and 1.6% (making the total Na content
of diet as 0.12, 0.22, 0.33, and 0.649%, re-
spectively) and each Na level was combined
with 0 and 1.5% K.S0. addition (total K con-
tent of feed was made to be 0.78 and 1.429% ).
Effezt of these supplemental Na and K on
water ccnsumption and moisture content of
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Fig. 2. Effect of supplemental NaCl and K, SO, on water consumption and moisture
content in the droppings of broilers

droppings is shown in Fig, 2.

Irrespective of with or without K.SO. addi-
tion, the water consumption and moisture
content of droppings showed a tendency to
increase with Na-deficient diet (0.29% NaCl
added: containing about 1/2 of the proper
amount of Na) over the standard diet (0.4%
NaCl added), and they increased significantly
in proportion to the increase of supplemental
Na, resulting in severe loose droppings with
1.69% NaCl. At any level of NaCl, the addi-
tion of K.SO. also increased significantly the
water consumption and moisture content of
droppings.

2) Experiment with White Leghorn chicks

To confirm the above result obtained with
broilers, a further experiment was conducted
with White Leghorn starting chicks. In this
experiment, 12 different diets were prepared
by combining 0.19, 0.38, 0.57 and 0.76% of
NaCl addition (0.09, 0.18, 0.28 and 0.35% in
total Na content, respectively) with 0, 0.89
and 1.78% of K.S0. (1.0, 1.4, and 1.8% in
total K content). At the 4th week of feeding
(at the rainy season so-called “Bai-u” in mid-
June), water consumption and moisture con-
tent of droppings were measured.

Results obtained were quite similar to those
of broilers. Namely, the more the excessive

Na, and the more the addition of K:S80., the
more was the water consumption with a pro-
portional inecrease in moisture content of
droppings. Severe loose droppings were
observed with high-Na and high-K diets.
Effect of Mg addition to the standard diet
(with 0.38% NaCl added) was also examined
with White Leghorn starting chicks. MgSO.
was added at the rate of 0, 1.0 and 3.0%
(which made the total Mg level of the diets
to be 0.26, 0.44 and 0.809%, respectively), and
at the fourth week of feeding, water consump-
tion and moisture content of droppings were
determined. The result showed, as given in
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Fig. 3. [Effect of supplemental MgSO, on water
consumption and moisture content in
the droppings of chickens
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Effect of dietary molasses levels on water consumption and moisture

content in the droppings of laying hens

Dietary molasses Dietary Na (%)

Dietary K (%)

Water consumption Moisture in the

(%) (g/day) droppings (%)
0 (control) 0.21 0. 65 14802 77,90
3 023 0.70 164" 80. g+
6 0,27 0. 74 171 81,50
12 0.29 0. 87 217 82, 3"

1) Means not bearing the same superscripts within a colum are significantly (p<0.05) different

Fig. 3, that the addition of MgS0Q4 caused the
increase in water consumption and moisture
content of droppings, resulting in severe loose
droppings in the 3.09% MgSO. group.

A series of experimental results presented
above demonstrates that either deficiency or
excess of Na in diets causes loose droppings. As
the total Na level in diets at the rate of 0.15%
is sufficient, addition of NaCl at 0.4% is good
enough. Cares be taken not to supply Na
beyond this level. With the practical ration,
both K and Mg are contained more than
enough, and hence there is no need of supple-
mental supply of them.

Effect of feeding molasses to
laying hens on their water con-
sumption and moisture content
of droppings

Laying hens kept in a controlled high
temperature room (30°-33°C) were fed the
standard diet (with NaCl added at 0.4%) to
which molasses were added at the rate of 0, 3,
6 and 129% (0.21, 0.28, 0.27, and 0.299% as
total Na levels respectively, and 0.65, 0.70, 0.74
and 0.879% as total K levels, respectively).

As shown in Table 2, with the increase in
supplemented molasses water consumption
and moisture content of droppings increased.
Addition of molasses at 12% caused a signifi-
cant increase in water consumption over that
of standard diet (control group), and molasses
added at the rate higher than 6% increased
moisture content of droppings significantly
over the control.

It was reported® that a large amount of K
contained in molasses was responsible for the
occurrence of loose droppings due to molasses.
Therefore, a comparative experiment was
carried out using the standard diet with 129
molasses and that with 0.6% K:S0., which
has a similar K level to the former. As the
occeurrence of loose droppings was not observed
by the addition of K:S0. at 0.6%, it is con-
sidered that molasses might contain some
unidentified substances which cause loose drop-
pings in addition to K, FFurther investigation
is needed on this aspect.
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