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Fig. 1. Temperature and relative humidity in constant temperature chamber (25°C).
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Table 1. The composition of control diet (%)

Ingredient Control
Yellow corn 63.7
Soybean meal, 44% 25.0
Wheat bran 6.0
Molasses 2.0
Betaine-HCl 0.0
Limestone, pulverized 1.0
Dicalcium phosphate 1.4
Salt 0.5
Vitamin premix® 0.2
Mineral premix® 0.2
Total 100.0

Calculated value

Crude protein, % 16.7
Metabolizable energy, kcal/kg 3,165
Lysine, % 0.9

* Vitamin premix provided per kilogram of diet: 6,000 IU of vitamin A, 400 IU of vitamin D,, 40 IU of vitamin E, 2 mg of
vitamin K, 2 mg of vitamin B,, 6 mg of vitamin B,, 3 mg of vitamin B, 0.03 mg of vitamin B,,, 30 mg of Niacin, 30 mg of
Pantothenic acid, 0.6 mg of Folic acid, and 0.2 mg of Biotin.

" Mineral premix provided per kilogram of diet: 80 ppm of Fe, 5 ppm of Cu, 6 ppm of Mn, 45 ppm of Zn, 0.2 ppm of I, 0.1
ppm of Se, and 0.35 ppm of Co.
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Table 2. Main effect of cyclic ambient temperature and betaine supplementation on reproductive performance of lactating

Sow

Ambient temperatures Diet SEM

Cyeclic 24-32°C Constant 25°C ~ Control (C) C + 0.5% betaine (B)

Daily feed intake, kg/d 4.50 4.71 4.74 4.48 0.19
Body weight at farrowing, kg 237.3 244 237.1 244.2 6.19
Body weight at weaning, kg 216 220 2153 220.8 5.44
Body weight loss during lactation, kg 214 -24 -21.9 -23.4 2.54
The backfat thickness at farrowing, mm 243 24.6 24.8 24.1 0.65
The backfat thickness at weaning, mm 23.1 23.4 23.8 22.8 0.59
Backfat thickness loss during lactation, mm -0.50 -1.10 -1.02 -0.57 0.34
Interval from weaning to estrus, d 4.69° 4.17° 4.42 4.46 0.12

" Temperature main effect differs significantly (P < 0.05).
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Table 3. Main effect of cyclic ambient temperature and betaine supplementation on rectal temperature and respiration rate
of lactating sow

Ambient temperatures Diet’ SEM
Cyclic 24-32°C Constant 25°C C B
Respiration rate, times/min
Time measured 09 : 00 40.73 41.15 41.33 40.54 3.36
Time measured 13 : 00 60.07° 38.58" 47.26 51.39 5.57
Rectal temperature, °C
Time measured 09 : 00 39.43° 40.27° 40.06 39.64 0.34
Time measured 13 : 00 40.10 40.71 40.53 40.28 0.34

“® Means in the same row with different superscripts differs significantly (P < 0.05).
" Described as Table 2.

(ii)) JDFLEFEEIEMIR
FE 25 CRUR T AR EERDR - RIFEEEFLIR 2885 2 MR - A4eatEss - DEB0RE T 24 — 32°C) » AR
DIEH Sl S - EHEEALR B IE 2 MR > A MERRRIRL T IR R R e E R E
ZE > MAERERE T > AR -

(v) FHEERMAEEE R
AR A AR E DI R R R AR - AslBR AR EFE D RIET B IC 2 2 x 2 2B TEET



BRI s EER 145

PRIEE 2R ey T T RO S B i B G A AH B - Il S (P BUR AR R AR B K, - (PLBL% 4H B 5
A ERHR R B MRS ERE - USRS T B2 78 - (HEB 58 AL S R
i o (PR ERER » AR R (R 4) > ARt RS EZ R 20 kg BIRAATRS B R A A RATIRZS
Koyt o DRt R E BB IMTFEME Z M > 75 AR 6.0 kg ZIALINE - AR EL - BURRISE
IAVERET A Z FIRR A BA N -
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Table 4. Main effect of cyclic ambient temperature and betaine supplementation on growth and survival rate of piglets
Ambient temperatures, °C Diet’
B SEM
Cyclic 24-32°C Constant 25°C C B

Live piglet at birth, head 8.5° 10.3° 9.7 9.1 0.38
Litter size at weaning, head 8.1° 9.7° 9.3 8.5 0.31
Body weight of piglet at birth, kg 1.50° 1.63° 1.58 1.56 0.02
Body weight of piglet at weaning, kg 7.50 7.58 7.68 7.40 0.10
Weight gain of piglet during sucking period, kg 5.98 5.94 6.08 5.83 0.09
Survival rate of piglet, % 95.70 95.08 96.45 94.33 1.58

" Means in the same row with different superscripts differs significantly (P < 0.05).
" Described the same as Table 2.
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Table 5. Main effect of cyclic ambient temperature and betaine supplementation on the plasma constituent of lactating sow

Ambient temperatures, °C Diet’ SEM
Cyclic 24-32°C Constant 25°C C B
At the start of experiment
Total protein (TP), g/dL 7.04 6.88 6.93 6.99 0.07
Triglyceride (TG), mg/dL 14.63° 21.69° 19.88 14.66 1.49
Blood urea nitrogen (BUN), mg/dL 7.59° 5.02° 5.04° 7.75" 0.56
Total cholesterol, mg/dL 102.56° 95.50 97.38 100.69 1.82
At the end of experiment
Total protein (TP), g/dL 6.60 6.71 6.83" 6.49° 0.07
Triglyceride (TG), mg/dL 18.86 14.75 15.80 17.53 1.54
Blood urea nitrogen (BUN), mg/dL 12.18 10.26 9.16° 13.15° 0.82
Total cholesterol, mg/dL 104.14 104.16 104.90 103.40 1.38

“® Means in the same row with different superscripts differs significantly (P < 0.05).
" Described the same as Table 2.
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Abstract

The aim of this experiment was to evaluate the effect of dietary betaine supplementation on the reproductive
performance of lactating sow and growth performance of piglets under hot climate. Experiment was a 2 X 2 factorial with
2 levels of betaine supplementation, 0 and 0.5%, under profiles of two temperatures constant 25°C and cyclic ambient
temperature, 24-32°C. Sows were moved into lactating crate in different environmental chambers at the 3™-5" day
postfarrowing and nursed the piglets till 28 d when piglets were weaned. The body weights and backfat thickness change
during lactation period, interval between weaning to estrus of sow, body weight gain and survival rate of piglet during
lactating period were used to measure the effect of supplementing betaine under different temperature profiles. Result showed
that sows raised under cyclic ambient temperature reduced its feed intake. There were longer (P < 0.05) interval between
weaning to estrus and increased respiration rate of sows under cyclic ambient temperature. No difference was observed on
the weight gain of piglets during lactating period. The supplementation of betaine in sow diet did not have beneficial effect
on the the body weights and backfat thickness change during lactating period, the interval between weaning to estrus of sow,
body weight gain and survival rate of piglets during lactating period. In conclusion, there was no beneficial effect of dietary

supplementation of betaine whether sows was raised under cyclic ambient temperature or constant ambient temperature.

Key words: Heat stress, Betaine, Reproductive performance.
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