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Effects of Moisture Absorbent Application Timing on Performance, Blood Cell Characteristics
and Footpad Dermatitis in Broiler Houses
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ABSTRACT This study was conducted to investigate the effect of moisture absorbent (MA) application timing for litter
management on broiler performance, blood cell characteristics, litter moisture content, incidence of footpad dermatitis (FPD),
and economics analysis. Treatment include untreated control (NC), 3-week-old litter treatment (PC), 0-week-old (W1), 0 and
3-week-old (W2), 3-week-old (W3) application of moisture absorbent. Six hundred eighty broilers (1-day-old, 42.0+0.24 g)
were divided into 5 treatments (4 replications per treatment, 34 birds per replication) and raised for 5 weeks in a floor (2 m’
per pen). There was no significant difference among treatments in performance, blood cell characteristics, and H/L ratio
according to the application period of litter and moisture absorbent. The litter moisture content and the FPD score were
significantly decreased in the litter and moisture absorbent treatments at the age of 5 weeks (P<0.05). The FPD score of
broilers was lowest in PC treatment compared to NC treatment (P<0.05). The incidence of FPD was lower in PC and W3
treatments compared to other treatments, and that was the highest in NC treatment. As a result of analyzing the economic
feasibility, the highest expenditure occurred in PC treatment, and the lowest expenditure occurred in W3 treatment. Income
was the highest in W3 treatment, and lowest in NC treatment. The profit was 185,859 won (1,367 won/unit), the highest in
the W3 treatment. In conclusion, when MA was applied to the litter of broiler house at the age of 3 weeks, the litter moisture

content and FPD were improved.

(Key words: broiler, moisture absorbent, litter, footpad dermatitis)
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AAE #E]o] Fagt edoln QS SR Fasitt
(Linhoss et al., 2019). Collett(2012)& ZZ ] FHE3} eko]

25%%5 Zdebd Z2zlel FA4, b B & B o] A
3lg 4 gltka 3FAtk Abd El-Wahab et al.(2012)S FPD
(footpad dermatitis, 'TH}=u]5-¢d) W o] A 77 ko]
oF 35%2ka B335 2™, Tabler et al.(2015)<2 v]= 1]A]
AT T SAALE] et 2R e S oF 27% Pk
SkaAT.

Footpad dermatitis(FPD)= YR o2 SA|9] 2 723
3} ##o] QUtHGreene et al., 1985; Martland, 1985). 22
TR o] =olX|H FPD A E©] =0k (Mayne et al.,
2007; Nagaraj et al., 2007; Zhang et al., 2011), 52| AJ4Hd
I} A7} s 2 Ry o} 71A v gko] 713K Charles
and Payne, 1966; Kling and Quarles, 1974; Reece et al,,
1980; Caveny et al., 1981; Reece et al., 1981; Carlile, 1984;
Miles et al., 2002).
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Table 1. Experimental design
Treatments Replications Volume Methods

NC - 4 - -

PC Litter 4 - Litter application at week 3 (5 kg/m?)

Wi 4 Application at week 1 (100 g/m?)

Moisture 5 .. >
w2 absorbent 4 100 g/m Application at week 1 and 3 (50 g/m)
W3 4 Application at week 3 (100 g/m’)
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Table 2. Footpad score for broilers (Welfare Quality®, 2009) 27 W9 = AFTEAER m’) x 2 ©7K1,500 L/m?)
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Score State Comments o
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Table 3. Effects of the moisture absorbent on performance of broilers'

Items® NC PC w1 W2 W3 SEM? P-Value
IBW (g/bird) 4.1 41.8 4.0 02 4.0 0.24 0.88
FBW (g/bird) 1,477 1,514 1,515 1,540 1,541 317 0.62
BWG (g/bird) 1,435 1,472 1,473 1,498 1,499 318 0.62
FI (g/bird) 2,790 2,728 2,807 2,797 2,739 587 0.82
FCR 228 2.10 221 2.18 2.07 0.108 0.68

'NC, untreated control; PC, 3-week-old litter treatment; W1, 0-week-old application of the moisture absorbent; W2, 0 and 3-week-old
application of the moisture absorbent; W3, 3-week-old application of the moisture absorbent.

2IBW, initial body weight; FBW, final body weight; BWG, body weight gain; FI, feed intake; FCR, feed conversion ratio.

® Standard error of means.

2. 27 s=Fe2 & FPD &= =3A 89 ] dF Z4d(Leukocyte, Erythrocyte, Platelets)
Table 4t FRESA B A7) he 22 FEYY L sEds AR HL VIS FOIE ek ek

9 FPD A4S UEhd Rolth, o] 23 48w o

FPD H5E 57 22 % FRERA ALTAA R

Ao 7 A THP<0.05). & A7l AHE 5719 FPD oo

HeE NC ATl val pC Aelpeld g dgror]

(P<0.05), W1 2 W2 APt W3 Aol e Ag o

2 wgd.
Fig 1€ S2EFA £ A7l 0e duteyg o

A O1ES e el s Rl e post W3 A o

oA The A2l Tel gl e vgg wyon Ne He o+ 00 0 T T8 O

oA g R WAy v o] 7Y =4 JEt Fig. 1. Footpad dermatitis (FPD) ratios of broilers (NC, untreated

control; PC, 3-week-old litter treatment; W1, 0-week-old
3. &ol LY s =AM application of the moisture absorbent; W2, 0 and 3-week-old

application of the moisture absorbent; W3, 3-week-old application

B ARe) $EESA B AVl e Wel i) WP 2
o of the moisture absorbent).

Table 5ol VERNITE, $7] AXF ) 2ol 58-55

Table 4. Effects of the moisture absorbent on the moisture contents of litter and footpad dermatitis score of broilers’

73

Weeks NC PC Wil W2 W3 SEM? P-Value

1 30.9 29.8 32.8 31.0 25.0 2.36 0.20
3 58.0 55.5 56.8 58.6 55.2 2.01 0.70
5 65.7° 54.7° 54.3° 56.7° 53.0° 2.05 <0.05

1 0.00 0.00 0.00 0.00 0.00 0.000 1.00
3 0.95° 0.83% 0.43° 0.68* 0.60® 0.123 <0.05
5 238" 1.23° 1.68° 1.70° 1.38° 0.133 <0.05

'NC, untreated control; PC, 3-week-old litter treatment; W1, 0-week-old application of the moisture absorbent; W2, 0 and 3-week-old
application of the moisture absorbent; W3, 3-week-old application of the moisture absorbent.
% Standard error of means.
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Table 5. Effects of the moisture absorbent on blood cells of broilers

Items NC PC Wl w2 W3 SEM P-Value

Leukocyte

WBC (K/pL) 21.1 20.0 19.4 222 223 1.05 0.23
HE (K/uL) 6.45 5.99 5.74 6.84 6.79 0.461 0.37
LY (K/uL) 11.3 11.0 10.5 11.8 11.9 041 0.15
HELY 0.49 0.49 0.50 0.55 0.54 0.033 0.53
MO (K/uL) 1.97 1.99 2.07 2.38 220 0.131 0.184
EO (K/pL) 0.65 0.75 0.77 0.87 0.88 0.096 0.439
BA (K/uL) 0.20 0.23 0.24 0.29 0.29 0.037 0.274
Erythrocyte

RBC (K/uL) 231 2.16 2.16 2.31 232 0.064 0.15
Hb (g/dL) 7.98 7.59 7.80 8.28 8.39 0.210 0.06
HCT (%) 229 22.0 21.7 233 23.1 0.60 0.23
MCV (fL) 98.9 101.9 100.7 101.3 99.3 1.12 0.29
MCH (g/dL) 34.5 352 36.3 36.0 36.2 0.63 0.25
MCHC (g/dL) 349 34.6 36.1 355 36.5 0.54 0.10
Platelets 20.1 16.1 239 14.8 15.8 348 0.33

NC, untreated control; PC, 3-week-old litter treatment; W1, O-week-old application of the moisture absorbent; W2, 0 and 3-week-old
application of the moisture absorbent; W3, 3-week-old application of the moisture absorbent.

WBC, white blood cell; HE, heterophil; LY, lymphocyte; MO, monocyte; EO, eosinophil; BA, basophil; RBC, red blood cell; Hb, hemoglobin;
HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration.
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Table 6. Expense, income, and profit of the experiment
Items NC PC W1 w2 W3
---------- Expense (¥) --------—--
Chicks price () 136,000 136,000 136,000 136,000 136,000
Litter price (¥) 12,000 24,000 12,000 12,000 12,000
Feedstuff price (¥) 258,019 252,470 259,869 258,944 253,395
Electricity bill (¥) 2,971 2,971 2,971 2,971 2,971
Total (¥) 411,230 417,681 413,080 412,155 406,606
---------- Income (W) ----------
Chicken feet price (¥¥) 12,012 20,530 17,254 17,035 19,438
Chicken market price (W) 550,702 561,865 565,586 573,028 573,028
Total (#) 562,714 582,395 582,840 590,063 592,466
---------- Expense - Income (¥) ----------
Profit (¥) 151,484 164,714 169,760 177,908 185,859
Profit (¥/bird) 1.114 1,211 1,248 1,308 1,367

NC, untreated control; PC, 3-week-old litter treatment; W1, O-week-old application of the moisture absorbent; W2, 0 and 3-week-old
application of the moisture absorbent; W3, 3-week-old application of the moisture absorbent.

oA WA ZZlo] Wojglsty]y] Al o, ¢ HAE 9
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