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ABSTRACT: This study aimed to investigate the reproductive performance of crossbred Holstein Friesian in each
season under the tropical climate, Kamphaeng Saen District, Nakhon Pathom Province, Thailand. A total of 120 dairy
cattle were used. The treatments were arranged in a 2 x 3 factorial with the category of crossbred Holstein Friesian
(heifers and cows) and season of artificial insemination (summer, rainy, and winter) in a completely randomized
design. Heifer and cows were between 2 - 5 years of age with an average body weight of 350 + 15 kg and were
artificially fertilized using the frozen semen of American Wagyu (Japanese Black). The entire experimental period
was 365 days. The results found an interaction between the category of crossbred Holstein Friesian and season on
reproductive performance (P < 0.01). Heifers and cows have the best reproductive performance during the rainy
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season, followed by winter and summer, respectively. The rainy season and winter of artificial insemination exhibited
a higher conception rate (59.38% and 54.17 %) than the summer season (52.09 %; P < 0.01). In the rainy season,
heifers had a higher number of services per conception (1.38), conception at the first service (83.33 %), conception
rate (81.25 %), and pregnancy rate (81.25 %) than the cows (P < 0.01). Throughout the experiment, heifers had a
higher number of services per conception (1.43), conception at the first service (80.05 %), and conception rate (77.08
%) than the cows (P < 0.01). Therefore, to increase reproductive performance in dairy cattle, replacement heifer
should be selected as substitutes, and artificial insemination during the rainy season and winter will be the most
effective.

Keywords: Holstein Friesian crossbred; replacement heifers; dairy cows; season; reproductive performance
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Table 1 Least squares means of seasonal under tropical climate at Khamphaeng Saen, Nakhon Pathom
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Season

Category Summer Rainy Winter Standard Error P-value

(Mar -Jun)  (Jul - Oct) (Nov -Feb)

Air temperature (°C)

- Mean 31.28° 29.50° 26.55¢ 0.49 0.0002

- Max 36.93° 34.08° 31.87° 0.60 0.0007

- Min 25.63° 24.90° 21.20° 0.56 0.0007
Relative humidity (%)

- Mean 69.63 78.13° 73.00%° 1.85 0.0292

- Max 92.25 95.50 93.75 1.16 0.1960

- Min 47.00° 60.75° 52.25% 2.77 0.0195
Temperature-humidity index (%)

- Mean 83.21° 81.80° 76.55° 0.70 0.0002

- Max 96.72° 92.45° 88.30° 0.93 0.0004

- Min 72.25° 72.75° 67.02° 0.84 0.0016

3be | east squares means in the same row with different superscripts significantly differ (P < 0.01)
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Figure 1 The monthly average of temperature-humidity index (blue histogram), relative humidity (red histogram) and air
temperature (green histogram) under tropical climate at Khamphaeng Saen, Nakhon Pathom. Error bars

indicate the standard error of the means. Indicate a borderline significant difference (P < 0.01).
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nenaslagiiun (Kharche and Srivastava. 2007; Bearden and Fuquay, 1992) Iudamaqﬁ’mﬁﬂqmmﬂaaﬂ NUILAUNL
AWy 27.91 + 1.06 uazlaanvaunuiianindu 2555 + 0.87 wwnliuiiseiu (P > 0.05) iesanlaiddfuriesgeas
ﬁw%’ﬂﬁﬂﬁ‘uum‘uaqgﬂLmﬂaamqqmu (Soydan and Kuran, 2017; Goshu et al., 2007)
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Srivastava,, 2007: Wiersma, 1990) yiilfiAannznnsanlaiddu wazly (follicle) ﬁﬂmmwﬁﬁm’hma (Shehab-El-Dee et
al,, 2010; Ahmadi and Ghaisari, 2007; Al-Katanani et al., 2002) finafuaninwindexluuagniliianisnievenduuile
(embryo loss) (Hansen, 2007; Grimard et al., 2006; De Rensis and Scaramuzzi, 2003) F9 Us13u (2546) s1e9rusiluda
iWeungaineunazunauduisifoimaduiiliuladsasnswauaffian sgralsfnmnliamisonaulaldni
qanafinanaan inwasnsanansniuluasdnaninwndoslulsaZeuililnegesaauns Wy mangumgivienty
a4 dawalianunsatasannanssnunnamueisaiiesanaudould Tasnsairilsadouszuulawuumunsgamniisens
sumevein (evaporative cooling system; EVAP) wazmsldszuunutazesmegsmiunsidwnaunsyuisainie (Chen et
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1

4

KHON KAEN AGRICUL TURE JOURNAL 50 (2): 384-398 (2022)./doi:10.14456/kaj.2022.xx

391

Table 2 Least squares means and standard error of reproductive performance on Holstein Friesian crossbred dairy cows

Types of dairy cows (A) Season (B) P-value
Category
Replacement heifers Cows Summer Rainy Winter (A) (B)
Body condition score 3.01 £ 0.07° 3.19 + 0.06° 3.17 £ 0.08 3.10 + 0.08 3.02 + 0.08 0.0425 0.4140
Body condition score pregnancy 3.14 + 0.04 3.46 + 0.05 3.49 + 0.06 3.43 + 0.05 3.39 + 0.06 0.4908 0.4873
Percentage cow pregnant at examination (%) 77.08 + 0.01° 33.33 + 0.01° 52.09 + 0.01¢ 59.38 + 0.01° 54.17 + 0.01P <.0001 <.0001
Service per conception (No.) 1.43 + 0.01° 1.98 + 0.01° 1.52 + 0.01¢ 1.75 + 0.01° 1.86 + 0.01° <.0001 <.0001
First service conception rate (%) 80.05 + 0.01° 42.43 + 0.01° 63.13 + 0.01° 63.09 + 0.01° 57.50 + 0.01¢ <.0001 <.0001
Conception rate (%) 77.08 + 0.01° 33.33 + 0.01° 52.09 + 0.01°¢ 59.38 + 0.01° 54.17 + 0.01° <.0001 <.0001
Pregnancy rate (%) 77.08 + 0.012 33.33 + 0.01° 52.09 + 0.01¢ 59.38 + 0.012 54.17 + 0.01° <.0001 <.0001
Birth weight (kg) 2555 £ 0.87 2791 £ 1.06 2772 £ 1.22 26.28 + 1.14 26.19 + 1.22 0.0932 0.6073
3b< | east squares means in the same row with different superscripts significantly differ (P < 0.01)
Table 3 Least squares means and standard error of interaction between types of dairy cows and season on reproductive performance on Holstein Friesian crossbred.
Types of dairy cows x Season (A x B) P-value
Category Replacement heifers x Replacement Replacement
Cows x Summer Cows x Rainy Cows x Winter (A x B)
Summer heifers x Rainy heifers x Winter

Body condition score 3.06 +0.12 3.00 + 0.08 297 +0.11 3.27 £ 0.10 321 +£0.12 3.08 + 0.07 0.8772
Body condition score pregnancy 3.54 + 0.04 3.42 + 0.05 3.27 + 0.08 3.43 + 0.07 3.44 +0.15 3.50 + 0.09 0.1199

Percentage cow pregnant at examination
(%) 75.00 + 0.01 81.25 + 0.01 75.00 + 0.01 29.17 + 0.01 37.5 +0.01 33.33 + 0.01 <.0001
Service per conception (No.) 1.33 £ 0.01 1.38 + 0.01 1.58 + 0.01 1.71 + 0.01 2.11 £ 0.01 2.13+0.01 <.0001
First service conception rate (%) 81.82 + 0.01 83.33 + 0.01 75.00 + 0.01 44.44 + 0.01 42.86 + 0.01 40.00 + 0.01 <.0001
Conception rate (%) 75.00 £ 0.01 81.25 + 0.01 75.00 + 0.01 29.17 £ 0.01 37.50 + 0.01 33.33 + 0.01 <.0001
Pregnancy rate (%) 75.00 + 0.01 81.25 + 0.01 75.00 £ 0.01 29.17 £ 0.01 37.50 £ 0.01 33.33 + 0.01 <.0001
Birth weight (kg) 26.06 + 1.40 26.21 + 0.80 24.39 + 0.87 29.38 £ 1.82 26.36 + 2.30 28.00 + 3.15 0.5110
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Figure 2 Least squares means of reproductive performance on replacement heifers in summer (blue bar),
rainy (red bar) and winter (green bar) under tropical climate at Khamphaeng Saen, Nakhon Pathom.

Error bars indicate the standard error of the means. Indicate a borderline significant difference (P < 0.01).
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Figure 3 Least squares means of reproductive performance on dairy cows in summer (blue bar), rainy (red bar)
and winter (green bar) under tropical climate at Khamphaeng Saen, Nakhon Pathom. Error bars indicate

the standard error of the means. Indicate a borderline significant difference (P < 0.01).
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