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Fertility of Holstein Cows in Chengdu, China+x
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ABSTRACT : Data on the use of breeding records of dairy cattle fanm of Fenghuang-shan in Chengdu areas during a period of six
vears is svstematically analyzed. The results show that Holstein heifers have their 1st estrus at an average age of 513.6+46.7 d which is
not related to the calving season. Estrus mostly occurs in the months with mild ambient temperature (March, April, May, November and
December). There is a very poor rate of estrus detection; only 30.0% successive estrus is observed within 24 d, 29.3% within 23-48 d,
40.6% over 48 d. The average number of insemunation per conception is 1.30 for heiters and 1.74 for cows, but conception rate (CR) 15
lower in the relatively warm months (July, August and September) ranged trom 48.1% to 51.9% compared with 58.1% to 68.5% in other
months. High temperature is the most important factor affecting fertilization in warm months, but neither did CR decline immediately
with the mereased air temperature in June, nor did it increase inmediately with the declined air temperature in September. Post partum
anestrous period is 119.3£60.5 d. The average interval from calving to conception is 159.4+85.6 d with only 19.8% of the cows
concerved within 83 d of calving. Cows with hugh milk vield have longer acvelic periods and lower conception rates. Improvement of

efficient managements must be a precedent condition in Chengdu areas, (dsian-Aust. J. Anim Sci 2003. 1ol 16, No. 2 : 185-188)
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INTRODUCTION

Dairv cattle production fills an important niche in
normal urban life. Average annual milk consumption per
head is becoming an important measure of the regional and
national living standard. which is only 5.40 kg in China in
1997 (SSB. 1998). More recently. the price of cereal grains
has risen much quicker than that of milk. and this has lead
to a lower economic benefit for dairy cattle farmers. This is
a main factor constraint to the development of the dairy
cattle industry. The number of dairv cattle and the total
output of milk continuously fall down in these vears. It is
essential to restock and develop dairv cattle industry in
order to meet the increasing demands for 10 million milk
consumers of Chengdu areas.

Chinese Holstein. the most popular dairv breed in China.

is derived from grading-up local breeds of Chinese Yellow
Cattle (Bos faurus) with Holstein. Even though numerous
evidences show that these animals have significant
advantages in milk vield over than the indigenous breeds
and better adaptability compared to the pure exotic breeds
(Li and Qiu, 1987), milk vield per lactation is not the sole
determinant of the milk production efficiency. It is well
known that the maintenance of optimum fertility of dairy
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herds is an important determinant of overall efficiency. A 12
month (365 d) interval between successive calving is
widely considered as the optimum by many developed
countries. Under UK. conditions an increase over this
figure has been calculated to cost the producer as much as
three pound per cow per day (MAFF, 1984). However,
fertility parameters are not fully understood in Chinese
Holsteins. Therefore. some of these important parameters
such as calving interval. conception rate and estrus detection
rate of Chinese Holstein in Chengdu areas are studied in this
investigation together with factors that constrain fertility.

MATERIAL AND METHOD

The animals

The investigation is based on a period of six vear
breeding records of Fenghuang-shan dairy cattle farm in
Chengdu. The breed is Chinese Holstein. which is derived
from grading-up Chinese Yellow Cattle (Bos faurus) with
Holstein for not less than four generations. The general
characteristics of the animal such as body weight.
appearance and gestation are similar to the pure breed of
Holstein (Li and Qiu. 1987). Milk vield per lactation is
around 6000 kg in average. ranging from 2.500 to
12.000 kg with 3.0% of milk-fat content.

Nutritional and breeding management practice

Calves were fed with colostrum and separated from
their dams immediately or within a week after calving. but
they were fed with milk (4.5 kg/d)) and gradually
supplemented with concentrate, straw. silage and green
crops until they were 3-month-old. Nutritional management
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of heifers. lactating cows and dry cows were summarized in
Table 1.

Estrus detection is based on overt signs of estrus. Cows
undergo two 20-30 min periods of observation at 08:00 and
14:00 h each dav. After a cow is observed as standing to be
mounted and confirmed as in heat by rectal palpation. she
receives two artificial inseminations (Als) with an interval
of 10-12 h. Pregnancy is diagnosed by rectal palpation two
months later. Cows do not receive anv pharmacological
treatment for manipulation of their estrus cvcles.

Reproduction traits analyzed

The data obtained included birth date, date of
insemination. date of conception and air temperature. These
allowed a range of reproduction traits to be evaluated. The
traits investigated in this study include age at first service,
estrus detection efficiency. conception rate, interval
between calving and next service and to conception. and
factors affecting these parameters such as season (air
temperature). milk vield and body condition pre- and post-
partum.

RESULTS AND DISCUSSION

Age at the first service

Chinese Holsteins reach the age at the first service at an
average age of 513.6+16.7 (SD) d (Table 2). Summer and
winter born heifers reach puberty 8-10 davs earlier than
those born in spring and autumn. but there is no significant
difference between seasons.

Holstein heifers reach puberty between 8 and 13 months
of age in most circumstances (Ferrell, 1982). Delays of
puberty age in Chinese Holstein could be due to the fact
that theyv are fed on a lower plane of nutrition because
herdsmen in developing countries usually payv less attention
to unproductive animals. Chengdu is an agricultural area
and the dairv cattle are fed in shelters, thus, irrespective of
the time of calving, heifers receive the similar nutrition
levels and photoperiod. Therefore, unlike some other
published works. seasonal factors do not significantly affect
the age at the first service.

Estrus and its distribution
Seasonal variaiion . Estrus distribution through out the
vear is shown in Figure |. Between 9.8-11.2% of estrus is
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distributed in each month of March, April, May. Nov and
Dec in average compared with 5.9-7.8% in each of the other
months. In the warm season in Chengdu area. the average
air temperature is high (Figure 2) which reduces food intake
and animals lose condition resulting in diminished signs of
estrus and eventually anestrus. This is similar to the finding
by Dale et al. (19539). In the southern Taiwan. Hwang et al.
(2000) also found that the major problem feeding in
lactating cows is energy intake shortage during the warm
season. A lower luteining hormone surge at estrus at high
ambient temperatures may contribute to depressed estrogen
secretion and short. relatively quiescent, estrus expression
(Madan and Johnson. 1973). Thus the low estrus
distribution observed in the warm season might be due to
both direct thermal stress effects and to abnormal estrus
expression.

Post partum anestrus : Interval between calving and
first service is 119.5+60.5 d (Table 3). It is indicated that
calving season does not significantly affect the length of the
acyclic period. but there is a considerable variation between
individuals. Primiparous animals are acyclic longer than
multiparous animals (mean 126.3 vs 115.2 d).

It is reported that good body condition of cows at
calving as affected by pre-partum nutritional management is
considered to have significant influences on the length of
the post partum anestrous period and on subsequent
pregnancy rate (Sasser et al., 1988. Randel. 1990). The
prolonged post partum anestrus period in Chinese Holsteins
might be as a result of the low body condition in the pre-
and at calving period. Dry cows are fed silage. hay. straw
and vegetable with few concentrate. and these foodstuffs
are certainly unable to meet the requirement of the cows.

Estrus detection efficiency . Analysis based on data of
893 Als shows that only 30.0% of successive Als occurred
within 24 d. 29.3% within 23-48 d, 40.6% over 48 d. The
result shows that there is a very poor rate of estrus detection.
This is due to inadequate and too brief estrus observation
periods. The onset of estrus occurs most frequently at night
while the cows are undisturbed (Hurnick et al.. 1975: Foote,
1979). Therefore. it is essential that artificial insenunators
set aside enough time each day to observe their cows for
estrus. especially at night. A rise of milk progesterone level
is the accurate indication of onset of ovarian activity
(Dobson et al.. 1975). and these methods of aiding to estrus
detection are necessary to be introduced.

Table 1. Nutritional management of Chimese Holstein in Chengdu (kg/d)

Items Concentrate Com silage Green crops’ Straw Brewer's grains
3 mold to Ist calving 35 3.0 some 1.3-2.0 -
Lactating cows 8.0-8.5 13.0-20.0 30.0-35.0 <3.0 10.0

Dry cows <2.0 or nil <10.0 little =30 -

*Spring: rvegrass (Lolnan perenne. perenmal 1), summer: corn stalk: autumn: sweet potato vine; winter: vegetable such as cabbage, radish, carrot etc.
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Table 2. Age of heifers at the first service of Holsteins
Age at first service (d)

Season of birth No. Memn D
Spring’ 3 5185 42.4
Summer® 35 3104 41.8
Autwmn® 77 5185 562
Winter" 83 5083 446
Average of overall 266 3136 46.7
*Spring=March-May: Summer=June-Aug,
" Autumn=8ept.-Nov.; Winter=Dec.-Feb.
Table 3. Interval of calving to first service of Holsteins
Calving season Type No.  Mean (d) SD
Cold season® Ist calving 113 1278 633
Cows 156 1132 57.6
Warm season’ Ist calving 79 124.2 60.9
Cows 138 117.1 60.8
Average of overall 486 119.5 60.5

2Cold season=Nov.-April: Warm season=NMax-Oxt.
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Figure 1. Frequency distribution of 1834 estrus of Holstein cows
in different season.
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Figure 2. Seasonal variation of air temperature and conception
rate of 1834 estrus in Holstem cows.
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Conception rate followed by Al

Data on 479 Als in heifers shows that the conception
rate following Al is 66.6%. i.e. the modal number for
services per conception is about 1.50. Comparable figures
on 1205 Als of 253 cows are 57.4% and 1.74 respectively.
These figures are similar to those of Holsteins in the similar
environments of Mexico, Cuba. Florida, South Africa and
Australia as reviewed by Galina and Arthur (1990). It
appears that once the cow is detected in estrus, conception
rates after insemination are adequate.

Seasonal variation : There is a considerable seasonal
variation in conception rate. which is the lowest in July,
Aug. and Sept. (range 48.1% to 51.9%) compared with
other months (range 58.1% to 68.5%). The relationship
between average air temperature and conception rate is
shown in Figure 2. The average air temperature is increased
from June-average ambient temperature exceeds 30°C, but
the conception rate does not immediately decline. Also.
herd fertility does not immediately increase with the decline
in the ambient temperature in Sept. This may be due to
increase in relative humidity in Oct compared with May
and/or due to residual effect of high temperatures during the
months of July to Sept.

These findings are similar to those of Thatcher and
Wilcox (1985) and Gwazdauskas et al. (1975) who reported
that high temperature is the most important factor affecting
fertilization in summer months. Conception rate in Holstein
cows declined sharply when the maximum temperature on
day after Al exceeded 30°C. whereas in heifers conception
rate did not declinge until the maximum temperature
exceeded 35°C. Ali et al. (1983) observed that the herd
fertility did not increase immediately with the decline in the
ambient temperature in Oct. in Iraq. Wiersma and Stott
(1969) reported a residual reduced fertility which lasted for
several months before retuming to normal.

Post partum period : Analysis based on data from 742
Als of 233 cows shows that the average interval between
calving to conception is 139.4+£85.6 (SD) d. Only 19.8% of
the cows conceived within 85 d of calving. This indicates
that average calving interval is around 444 d. with less than
19.8% of cows calving once in each year. The prolonged
interval of calving to conception is as a result of poor estrus
detection techniques. thermal stress and lower nutritional
management as discussed earlier.

The effect of milk vield on post partum acyclic period
and conception

Table 4 shows that milk vield significantly lengthens
both the post partum acyclic period and the time between
calving and conception. Similar to the other published
evidences (Nebel and McGilliard, 1993; Lu et al.. 1995; Ye,
19935). cows with high milk vield have been observed to
have longer acyclic periods and lower conception rates.
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Table 4. Effects of milk vield on interval of calving to first estrus and to conception of Holstein

o . No. of No. of Calving - st service Calving - conception
Milk yield (kg animals lactations Mean SD Mean SD
<3000 121 130 103.9 334 133.1 76.6
3,000-6,000 105 130 129.1 64.4 139.2 814
>6,000 116 149 1353 61.0 176.0 74.0

Inadequate nutritional status may again be the direct cause
of adverse effects on reproduction in high vielding cows
since the cows receive similar feeding and management
level as the lower vielding cows. Dominguez (1993)
reported that cows in poor body condition showed fewer

normal oocytes than those with higher body condition. Thus.

cows with higher milk production may enter a phase of
negative energy balance resulting in lower body condition
due to reserve depletion. These cows might then vield

oocvtes of lower quality. resulting in lower conception rates.

Recently. Smijders et al. (2000) demonstrated that oocyvtes
from high genetic merit cows formed fewer blastocysts and
had lower cleavage and blastocyst formation rates than
those from medium genetic merit cows.

It is clear that a lower estrus rate and a prolonged period
between calving and conception are the most important
determinants constraining reproductive efficiency of
Chinese Holstein in Chengdu areas. These effects are
amplified by poorer estrus detection rate and lower nutrition
level pre- and post-partum of the cows. as well as thermal
stress in summer months. Some consideration must be
given to introducing new techniques as a means of
improving estrus detection and manipulating estrus.

REFERENCES

All, I BLN. M. A, Jawad and H. C. Pant. 1983, Summer heat
stress on fertility of Friesian cows. World Rev. Anim. Prod.
3:73-80.

Badinga, L., R. J. Collier, W. W. Thatcher and C. J. Wilcox. 1983,
Effects of climatic and management factors on conception rate
of dairy cattle m a subtropical environment. J. Dairy Sci.
68:78-83.

Dale, H. D., A. D. Ragsdale and C. S. Cheng. 1959. Effect of
constant environmental temperatures of 30 and 80 F on
appearance of puberty in beef calves. J. Anmm. Sci 18:1263
{Abstr).

Dobson, H., 8. E. Midmer and R. I. Fitzparick. 1973, Relationshp
between progesterone concentration in milk and plasma durmg
the bovine estrus cvele. Vet. Rec. 96:222-223,

Dominguez, M. M. 1995 Effect of body condition, reproductive
status and breed on feollicular population and oocvte quality in
cows, Theriogenology 43:1403-1418,

Ferrell, C. L. 1982. Effects of postweaning rate of gain on onset of
puberty and reproductive perfonmance of heifer of difterent
breeds. J. Anim. Sci. 55:1272-1283.

Foote, R. H. 1979. Time of Al and fertility in dairy cattle. J. Dairy
Scl. 62:335-358.

Galina, C. S, and G H. Arthur 1990, Review of cattle
reproduction in the tropics. Part 5. fertilization and pregnancy.
I Anim. Sci. 38:805 -813.

Gwazdauskas, F. C., C. T Wilcox and W. W, Thatcher. 1975,
Environmental and management factors aftfecting conception
rate in a subtropical climate. I. Dairv Sci. 58:88-92.

Hurmck, I. F., G J. King and H. A. Robertson. 1973, Estrus and
related behavior in post-partum Holstein cows. Applied Anim.
Ecology, 2:55-68.

Hwang, 8. Y., M. I Lee and P. W. S. Chiou. 2000. Monitoring
nutritional status of dairy cows n Tarwan using mulk protein
and milk urea nitrogen. Asian-Aus. J. Anim. Sci. 12:1667-1673.

Li, Y L. and H Qiu. 1987 Cattle Production. Agriculture
Publication House, Beijing.

Lu.D. L., T M Wang and Y. M. Li. 1993. An analysis on changing
tactors of cow calving interval in Urumgi. China Dairy Cattle
323

MAFF. 1984, Dairy Herd Ferulity: Reference Book 239, London,
HMS.O.

Nebel, R. L. and M. L. McGilliard. 1993, Interactions of high milk
vield and reproductive performance in dairy cows. J. Dairy Sci.
76:3257-3268.

Randel, R. D. 1990. Nutrition and postpartum rebreeding in cattle.
I Anim. Sci. 68:833-839.

Sasser, R. G, R. I. Williams, R. C. Bull, C. A. Ruder and D. G.
Falk. 1988. Postpartumn reproductive performance in crude
protein-restricted beet cows: retum to estrus and conception. J.
Anim. Sci. 66:3033-3041.

Snijders, S. E. M., P Dillon, D. O'Callaghan and M. P. Boland.
2000. Effect of genetic merit, milk vield, body condition and
lactation number on in vitro oocyte development in dairy cows,
Thenogenology 33.981-989.

SSB. 1998. China Statistical Yearbook. State Statistical Bureau,
People's Republic of China. China Statistical Publishing House,
Beijing.

Wiersma, F. and G H. Stott. 1969. New concepts in the physiology
of heat stress in cattle of interest to engineers. Ir. Anim. Soc.
Agric. Engineers. 12:130-132.

Ye. R. S. 1993, A comrelation analysis on main mndex of cow™s milk
production and reproduction capacity. China Dairy Cattle, 3:27.



