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Abstract

CONSTRAINTS ON EFFICIENCY OF ARTIFICIAL INSEMINATION AND EFFECT OF NUTRITION ON
REPRODUCTIVE PERFORMANCE OF DAIRY CATTLE IN SMALL HOLDER FARMS IN VIET NAM.

This report is the result of a survey on 564 cows subjected to artificial insemination (AI) from March 1995
to March 1996 in 4 districts around Ho Chi Minh City. Four inseminators filled in questionnaires relating to
farms, semen batches, cows and inseminations done. Milk samples were collected and analysed for progesterone
by radioimmunoassay (RIA). All raw data were stored and analysed by the computer program AIDA (Artificial
Insemination Database Application). Conception rate at first service (FSCR) was 61.7% and overall conception
rate (OCR) was 68.4%. The intervals from calving to first service (CSI) and calving to conception (CCI) were
108 days 119 days respectively. Cows with lower percentage of Holstein-Friesian (HF) blood had shorter CSI
and CCI than those with higher percentage of HF blood. Other factors which influenced OCR, CSI and CCI were
parity, high milk yield (>20 L/cow/day), inappropriate heat signs, slight degree of uterine tone, feeding without
green grass, too early or too late intervals from heat signs to AI, time of AI and difficulty in passage of AI
pipette. Progesterone measurement in 796 sets of milk samples indicated that AI in 546 cows (68.6%) resulted in
conception and they were subsequently diagnosed pregnant, while 24 animals (3%) conceived but underwent late
embryo mortality. In 146 cows (18.3%) AI was done in the follicular phase but conception did not occur. There
were 73 cows (9.1%) where progesterone values were intermediate (1-3 nmol/L). Ninety-four Holstein crossbred
cows (Fl and F2) were assigned into three groups by different metabolisable energy (ME) ratios between demand
and supply in order to determine effect of nutritive value of rations on reproduction. The cows in ME-balanced
group were also divided in two sub-groups by different quantity of green grass in the ration to evaluate influence
of the latter on fertility. Results showed that only cows fed with balanced rations in ME achieved good fertility
(calving to first heat 59 days, CSI 74 days, CCI 96 days and services/conception 1.63). Moreover, when the feed
fully provided ME and green grass (>20 kg/head/day) reproductive performance increased considerably (calving
to first heat reduced to 50 days, CSI to 64 days, CCI to 82 days and services/conception to 1.4).

1. INTRODUCTION

The dairy cow industry is developing rapidly in areas surrounding Ho Chi Minh City, especially
in some districts such as Hoc Mon, Go Vap, Tan Binh, Thu Due. The number of dairy cows in this
area is about 19 840 heads. These districts comprise 79% of dairy herd in South Vietnam and 65% of
dairy herd in whole country.

Dairy herds will continue to develop as the main objective of Ministry of Agriculture and Rural
Development is to reach 41 000 heads of dairy cows in the year 2000. So, it needs to combine areas
such as improvement of breed of dairy cow and increasing performance. At present, fertility of dairy
cows is not efficient, with long calving intervals from 13.6-16.5 months [1, 2]. Therefore,
improvement of reproduction is very important to reach the necessary population of dairy cows in the
future.

Although artificial insemination (AI) for dairy cows started many years ago, constraints on the
efficiency of AI have not been fully understood. So, a survey is needed to assess the present situation
of AI and to find out the factors affecting it.

It is estimated that 80% of the variance in fertility is due to environmental factors, of which
more than 50% is explained by nutrition [3]. While feeding management for dairy cows have not been
improved by farmers in smallholder farm; fertility of dairy cows will be affected considerably. Eighty
eight percent of rations for dairy cows in surrounding Ho Chi Minh City are not adequately balanced.
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It has been shown that the reproduction of dairy cows will increase after their nutritive requirement
has been provided fully by balance rations. However, there have been no trials to study the effect of
nutrition on fertility of dairy cows in South Vietnam. Most of the trials have been concentrated to find
out the influence of nutrition on milk yield. So, this trial was done to assess the role of nutrition on
reproductive performance in dairy cows raised under the conditions of South Vietnam.

2. MATERIALS AND METHODS

2.1. General information on survey area

Total number of dairy cows in Ho Chi Minn City and surrounding area in 1998 was 19 840
heads. Dairy cows in the four districts included in the survey occupied about 80% of the total and they
provided about 22 961 tons of fresh milk per year. There are two major seasons in this area. Rainy
season is from May to October with average rainfall of 314 mm, air temperature 27.8°C and relative
humidity 82%. Dry season is from November to April with monthly average rainfall of 33 mm, air
temperature 27.2°C and relative humidity 73%.

2.2. Baseline survey

This were undertaken from March 1995 to March 1996 on 564 inseminated Holstein-Friesian
(HF) crossbred cows in 480 smallholder farms in four districts of Ho Chi Minh City (GoVap, Tan
Binh, Thu Due, Hoc Mon district). Four trained inseminators were included, one for each district.
They filled in the questionnaires which had been designed by IAEA and translated by the Institute of
Agricultural Science. Three samples of milk were collected for each AI: on the insemination day (day
0), 10 days later and 21-24 days after AI. Rectal palpation was done at 75-90 days after AI in order to
determine pregnancy. Quality of semen (concentration and activity) was evaluated by using a light-
microscope. The AIDA software (Artificial Insemination Database Application, IAEA, Vienna) was
used to record and to analyse the data.

All data were classified under five main groups which may influence efficiency of AI as
follows:
• Cow factors including two sub-factors: reproductive characteristics of cow (breed, parity,

calving state, milk yield, milking state) and heat signs of cow;
• Farm factors: management system and knowledge of farmers on feeding and other aspects;
• Semen factors: source of semen, type of semen, bull breed, activity of sperms after thawing;
• Inseminator factors: skill and experience of inseminators;
• Season factor: dry and rainy season.

Conception rate (CR) was calculated for each group. Chi-square test and T-test were used to
compare the CR, interval from calving to first service (CSI) and interval from calving to conception
(CCI) between the groups.

2.3. Interventions

After having the results of the survey an intervention aimed at reducing the intervals from
calving to progesterone elevation, heat, AI and conception was undertaken using different rations. The
trial was conducted from June 1997 to April 1998 on 94 heads of Fl and F2 HF crossbred cows in
four districts in surrounding Ho Chi Minh city, including: Go Vap, Tan Binh, Hoc Mon and Thu Due
district.

The cows were divided in 3 groups based on a difference in Metabolisable Energy (ME)
between demand and supply, as follows:
• ME-Deficient: the difference between demand and supply was less than -10% (n = 25). The

major part of diets included natural grass, concentrate and some agro-industrial by-products
(AIBP) such as beer, cassava and soybean residues. The diet provided about 12.4 Meal of ME,
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0.8 kg of crude protein (CP) and 5.3 kg of dry mater (DM) in dry period and 21.2 Meal of ME,
1.4 kg of CP, 9.1 kg of DM in lactating period.

• ME-Balanced: the difference between demand and supply was ±10% (n = 43). The diets
included: natural grass, concentrate, beer residue, cassava residue, soybean residue and rice
straw. Diet provided about 16.6 Meal of ME, 0.9 kg of CP and 7.7 kg of DM in dry period and
26.7 Meal of ME, 1.6 kg of CP, 11.9 kg of DM in lactating period.

• ME-Excess: the excess ME supply over demand was more than +10% (n = 26). The diets
included natural grass, concentrate and residues of beer, cassava and soybean together with rice
straw. The diet provided about 19.1 Meal of ME, 1.2 kg of CP and 9.1 kg of DM in dry period
and 29.8 Meal of ME, 1.8 kg of CP, 14.5 kg of DM in the lactating period.

Quantity of each component of ration was weighed and recorded on a notebook computer by
technicians, twice a month. Further, the nutritive value of ration (ME and CP) was evaluated by using
results available in the Institute for Agricultural Science from previous analyses of major feedstuffs
available for dairy cows in the areas surrounding Ho Chi Minh City [4, 5]. Demand of dairy cows in
different stage (dry, lactating or pregnant period) in ME and CP was determined by using standards of
the Nutrition Research Center [10]. Twice a month, body condition score (BCS) was estimated on a
1-5 scale and body weight (kg) was measured using a Weigh-Band (Dalton, UK).

Based on previous studies in dairy cows, 20 kg/head/day of grass in a ration is regarded as
sufficient. So, dairy cows in the ME-Balanced group were divided into two sub-groups: grass-
sufficient and grass-deficient. The animals were fed with two different diets. The first was a mixture
of mainly natural grass, concentrate, residues of beer, cassava and soybean together with rice straw
providing about 24.4 Meal of ME, 1.4 kg of CP, 11.1 kg of DM and 18.5% of DM from forage in
lactating period. The second was a mixture of mainly natural grass, concentrate, beer residue, cassava
residue and rice straw providing about 28.7 Meal of ME, 1.7 kg of CP, 12.6 kg of DM and 38.9% of
DM from forage in lactating period.

Milk samples were collected every 5 days from 30 days after calving until conception.
Progesterone level in milk samples was determined by RIA technique using kits supplied by the
IAEA, Vienna. Reproductive performance of cows was determined by calculating the interval from
calving to progesterone elevation, CSI, CCI and number of services per conception (S/C). All raw
data was recorded in Excel and transferred to SYSTAT for further analysis.

3. RESULTS

3.1. Baseline Survey

3.1.1. Efficiency ofAIin surveyed-area
A total of 825 inseminations were recorded on 564 cows. The first service conception rate

(FSCR) was 61.7%, the overall conception rate (OCR) was 68.4% and S/C were 1.5. Intervals from
calving to first service and conception were rather long (108 and 119 days, respectively).

3.1.2. Effect of factors related to cows and heat signs on CR
As shown in Table I, CR was reduced progressively when the percentage of HF blood increased

from 50% through 75% to 87.5%. However, the difference in CR between these groups was not
significant (P >0.05). Increase of HF blood also lengthened the CSI and CCI, and this was significant
between groups (P <0.05). The cows with higher parity (>2 and up to 5) had a better CR than those
with lower parity. However, there was no significant difference in CSI and CCI between these groups
(P >0.05).

The fertility of cows with medium milk yield (11-20 L/cow/day) was higher than that of other
groups. Cows with high milk yield (>20 L/cow/day) had low CR (57.1%) and high S/C (1.8), while
cows with low milk yield (<10 L/cow/day) had highest CR (76%) and lowest S/C (1.3). However, the
CSI and CCI of the latter were longer.
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There was significant difference in CR between cows subjected to milking + suckling,
compared with those subject to milking only (64.3% compared with 81.8%, P <0.001). However, the
CSI and CCI of the former group were shorter than those of the latter group (P <0.01).

TABLE I. EFFECT OF COW FACTORS ON OVERALL CONCEPTION RATE (OCR), SERVICES
PER CONCEPTION (S/C), CALVING TO FIRST SERVICE INTERVAL (CSI) AND CALVING TO
CONCEPTION INTERVAL (CCI)

Parameters

Cow breed:
50% HF crossbred
75% HF crossbred
87.5% HF crossbred

Parity:
1
2
3
4
5
6

Milk production on day
<10
11-15
16-20
>20

Lactation state:
Milking + Suckling
Milking only

No. of
Services

(a)
234
549
30

325
274
110
66
40
8

No. of
Conceptions

171
368
19

213
186
81
46
32
5

of service (litres/cow/day):
25
305
455
35

628
187

19
219
301
20

404
153

OCR
(%)

73.1
67.0
63.3

65.5
67.9
73.6
69.7
80.0
62.5

76.0
71.8
66.2
57.1

64.3
81.8

S/C

1.4
1.5
1.6

1.5
1.5
1.4
1.4
1.3
1.6

1.3
1.4
1.5
1.8

1.6
1.2

CSI
(days)

103 ± 32
110 + 35
111 ±32

104 ± 37
110 + 35
112 + 27
103 ± 34
112 ±36
103 ±18

129 ±57
111 ± 37
104 + 32
116 ± 28

106 ± 34
121 ±43

CCI
(days)

112 + 37
122 + 40
125 + 36

117 + 42
121 ±39
121+33
115 ± 38
119 + 39
116 + 27

154 + 66
125 ±41
112 + 34
125 + 29

107 ± 32
150 ±36

Note: (a) numbers within columns do not add to total number of services due to missing data

The influence of factors related to heat signs is given in Table II. Most cows were inseminated
when having mucus and standing signs (63.4% and 29.2%, respectively). CR of these two groups was
high (68.2% and 79.9%, respectively). CR of those inseminated when restless or mounting others was
lower (23.3% and22.2% respectively). In 98% of the cases AI was done with clear mucus discharge
and CR was 68.9%. Out of 8 cows inseminated with turbid mucus discharge only one became
pregnant (CR 12.5%).

The majority of cows (83%) were inseminated with slight swelling of the vulva and they had a
higher CR (70.4%) than those inseminated with a marked swelling of the vulva (61.2%, P <0.05). The
interval from first heat signs to AI depends upon heat detection by farmer and the time that farmers
inform the inseminators. CR was low when these intervals had been either early (<12 hours, 61.6%)
or late (>42 hours, 27.3%). CR was best when the interval for AI service had been 18-24 hours.
Surveyed results showed that 22.6% of cows were inseminated either too early or too late after heat
detection. There was a significant difference in CR between cows inseminated in the morning (78.2%)
and in the afternoon (56.6%, P <0.001).
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TABLE II. EFFECT OF HEAT SIGNS ON OVERALL CONCEPTION RATE (OCR), AND
SERVICES PER CONCEPTION (S/C)

Parameter No. of services

Heat signs observed by farmers:
Standing
Mucus
Restless

Mounting others
Swelling of vulva:

Marked
Slight

239
519
43
18

147
673

Interval from first heat sign to AI (h):
12
18
24
30
36
>42

Time of AI:
Morning
Afternoon

88
471
172
33
47
11

449
376

No. of conceptions

191
354
10
4

90
474

53
349
109
20
25
3

351
213

OCR
(%)

79.9
68.2
23.3
22.2

61.2
70.4

61.6
74.1
63.4
60.6
53.2
27.3

78.2
56.6

S/C

1.3
1.5
4.3
4.5

1.6
1.4

1.7
1.4
1.6
1.7
1.9
3.7

1.3
1.8

3.1.3. Effects of region and feeding system
The reproductive indices in the four districts and in farms with different feeding systems are

shown in Table III. Feeding systems with green grass (supplement at shed) had higher CR than
feeding system without green grass (65.6-72.7% compared with 55.6%). Systems without grass
feeding had number of S/C and also longer CSI and CCI than those with grass feeding.

TABLE III. EFFECT OF REGION AND FEEDING SYSTEM ON OVERALL CONCEPTION
RATE (OCR), SERVICES PER CONCEPTION (S/C), CALVING TO FIRST SERVICE INTERVAL
(CSI) AND CALVING TO CONCEPTION INTERVAL (CCI)

Parameters

Region:
Go Vap
Tan Binh
Thu Due
Hoc Mon

Feeding system1:
Grass + Cone. + AIBP
Grass + Cone.
Grass + AIBP
AIBP + Cone

No. of
Services

115
111
21
574

770
32
11
9

No. of
Conceptions

83
74
14

389

528
21
8
5

OCR

(%)

72.2
66.7
66.7
67.8

68.8
65.6
72.7
55.6

S/C

1.4
1.5
1.5
1.5

1.5
1.5
1.4
1.8

CSI
(days)

114115
107128
106114
106135

107135
97128
114128
144 1 40

CCI
(days)

123118
119 + 23
117120
118 + 38

119139
110 + 33
125 1 36
161129

1 Cone. = Concentrate feed; AIBP = Agro-industrial by-products (including rice straw, cassava residue,
soybean residue, sugar-cane tops and pineapple peel)
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3.1.4. Effects of semen and inseminator
There was no significant effect of source of semen (imported or local), type of semen (pellet or

straw) and breed of bull on CR (P >0.05). However, activity after thawing (Table IV) had a significant
effect on CR(P<0.01).

Generally, there was no significant difference in CR between inseminators (P >0.05). However,
when the degree of uterine tone was slight, manipulation of inseminator inside reproductive tract of
cow has been difficult so CR decreased (25.9% with slight degree of uterine tone compared with
71.4% with marked degree of uterine tone, P O.001).

TABLE IV. EFFECTS OF SEMEN QUALITY AND EASE OF AI ON CONCEPTION RATE

Parameter

Motility before AI:
30%
40%
50%

Ease of passage of pipette:
Difficult
Easy

No. of Services

206
460
153

54
770

No. of
Conceptions

142
297
121

14
550

Conception
Rate (%)

68.9
64.6
79.1

25.9
71.4

Services per
Conception

1.5
1.5
1.3

3.8
1.4

3.1.6. Effect of season on CR
Although CR showed variations during different months, there was no significant difference in

CR between rainy season and dry season (68.8% compared with 68%, P >0.05).

3.1.7. Interpretation of progesterone data and outcome ofAI
Progesterone measurement in samples collected on day 0 showed that 98.5% of cows had been

inseminated when progesterone was low (i.e. not in luteal phase). Based on three samples, 71.6% of
animals appeared to have conceived (values were low, high and high respectively); however, 3% of
these probably had late embryonic mortality. Only 0.4% of cows were inseminated while being
pregnant and 0.5% of cows were inseminated in anoestrus. Eighteen percent of the cows which were
inseminated in follicular phase did not conceive and a return to oestrus was not detected until manual
PD. The results based on three samples an subsequent clinical pregnancy diagnosis are shown in
Table V.

TABLE V. PROGESTERONE DATA FROM THREE SAMPLES AND SUBSEQUENT CLINICAL
PREGNANCY DIAGNOSIS (PD) IN INSEMINATED COWS

DayO Day 10-12 Day 22-24 PD No. of cow
Low (023 ±0.21)
Low (0.45 ±0.17)
Low (0.29 ± 0.27)
High (4.90 ± 0.80)

Low
Intermediate*

High (9.59 ± 3.98) High (13.04 ± 5.92)
High (7.50 ± 4.80) Low (0.34 ± 0.25)
High (9.39 ± 4.66) High (8.15 ±4.88)

High (14.36 ± 10.51) High (13.20 ± 8.68)
Low Low

Intermediate* Intermediate*
Total

Positive
Negative
Negative
Positive
Negative

546
146
24
3
4
73
796

68.6
18.3
3.0
0.4
0.5
1.1
100

Intermediate value of progesterone (1—3 nmol/L)
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3.2. Interventions

3.2.1. Effect of nutritive value of ration on fertility of dairy cows

3.2. LI.Nutritive value of rations in two periods, pre and post calving
Results in Table VI show that the difference in ME between demand and supply for the dairy

cows studied had not changed markedly between the pre and post-calving periods. In the ME-deficient
group there were only 5 cows fed with rations having balanced or excess ME in the post calving
period and they were eliminated from the analysis. Similarly, 4 cows in the ME-excess group were
eliminated because they had been fed ME-deficient or ME-balanced rations during the post-calving
period.

TABLE VI. NUTRITIVE VALUE OF RATIONS FED TO DAIRY COWS DURING PRE- AND
POST-CALVING PERIODS

Parameter Cow Group
ME-Deficient ME-Balanced ME-Excess

Number of cows 25 43 26
Pre-Calving Period:
Demand - supply difference

%ME -24.9110.8*** -0.3 ±5.1 +21.7 ±7.3***
%CP -11.2 ±21.7* +3.4 ±15.8 +43.7 ± 16.3***

Body score (1-5 scale) 2.8 ±0.2*** 3.3 ±0.3 3.6 ± 0.2**
Body weight (kg) 456 ± 58 461 ± 69 434 ± 49
Post-calving Period:
Demand - supply difference

%ME -20.9 ±7.6*** -5.2 ±2.6 +22.4 ±6.2***
%CP +2.3 ±17.2 +7.5 ±8.4 + 54.4 ± 23.6***

Body score (1-5 scale) 2.7 ±0.2*** 3.2 ±0.2 3.3 ±0.1
Body weight (kg) 440 ±55 443 ± 65 415 ±43
Milk Yield (Litres/head/day) 13.3 ±3.7 14.5 ± 3.9 11.7 ± 3.1

ME - metabolisable energy; CP - crude protein
Significant difference compared with ME-Balanced group: *P< 0.05; **P<0.01; ***P<0.001

3.2.1.2. Nutritive state of dry cows:
Rations were calculated to have supplied about 16.2 Meal ME and 0.9 kg CP to dry cows.

Differences of ME and CP between ME-balanced group and the other two groups were significant (P
<0.05). BCS accurately indicated the state of nutrition of dry cows. ME-deficient group had only
reached BCS of 2.4-3.3 whereas ME-excess group had BCS of 3.0-3.8. Difference of BCS between
ME- balanced group and other two groups was significant (P < 0.001).

3.2.1.3.Nutritive state oflactating cows:
Difference between demand and supply of ME was similar during then post-calving period as

during the pre-calving period. BCS of cows decreased about 0.1-0.2 points in all three groups. Results
presented in Table VI show that: the ME-deficient state is more common in dairy cows with milk
yield greater than 13 L/head/day, whereas cows with milk yields lower than 12 L/head/day are usually
in ME-excess.

3.2.1.4.Effect of nutritive value of ration on reproductive performance of cows
The results are summarised in Table VII. Intervals from calving to heat, AI and conception

were significantly longer, CR was lower and incidence of retained placenta were higher in the ME-
excess group when compared with the ME-balanced group. The ME-deficient group had the lowest
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CR and highest rate of retained placenta. There was a significant difference in the interval from
calving to first heat between the ME-deficient and ME-excess groups (P <0.05). Cows in the ME-
balanced group had the highest CR (61.35%) and lowest incidence of retained placenta (2.3%).

TABLE VII. EFFECT OF NUTRITIVE VALUE OF RATION ON REPRODUCTION OF COWS

Parameter

Number of cows
Interval (days) from Calving to:
Progesterone elevation
First heat
First AI
Conception

Services/conception
Retained placenta (%)

ME-Deficient
25

70 ±27
81 ± 31

105 ± 26**
142 ±22**

2.20 ±0.71*
24.0

Cow group
ME-Balanced

43

60 ±15
59 ±23
74 ±25
96 + 31

1.63 ±0.69
2.3

ME-Excess
26

88 ±27
97 + 29***
113 ±25***
142 ±28**
1.88 ±0.71

11.5
ME - metabolisable energy
Significant difference compared with ME-Balanced group: * P < 0.05; ** P < 0.01; *** P < 0.001

3.2.2. Effect of quantity of green grass of ration on fertility of dairy cows
All groups had been fed with adequate rations but quantity of natural green grass was different.

The results (Table VIII) show that although BCS between the groups was not significant (P >0.05),
the intervals from calving to heat and AI for the group receiving sufficient green grass shorter, (P
<0.05 and P <0.01) and CR was higher (71.9%, P <0.01).

Deficiency of green grass in rations of lactating cows influenced reproduction negatively. All
reproductive indices of cows in grass-deficient group were greatly reduced when compared with the
grass-sufficient group, although they had been provided enough quantity of energy.

TABLE VIII. EFFECT OF QUANTITY OF GREEN GRASS OF RATION ON REPRODUCTION
OF DAIRY COWS IN POST-CALVING PERIOD

Parameter Green grass in feed
Deficient (< 20kg/head/day) Sufficient (> 20kg/head/day)

Number of cows 20 23
Difference between:

ME Demand - Supply (%) - 4.9 + 2.9 - 5.3 + 2.4
CP Demand - Supply (%) + 3.3 ± 0.3 + 5.5 ± 3.8

Body condition score (1-5) 3.3 ± 0.2 3.2 ± 0.1
Body weight (kg) 415 ± 68 * 468 ± 52
Milk yield (L/head/day) 13.0 ± 4.3 ** 15.8 ± 3.2
Interval (d) from calving to:

First Heat 70 + 26* 50 ± 17
First AI 85 ±26* 64 ±21
Conception 112 ±36** 82 ± 16

Services/conception 1.9 ±0.8** 1.4 ±0.5
ME - metabolisable energy; CP - crude protein
Significant difference compared with ME-Balanced group: * P < 0.05; ** P < 0.01; *** P < 0.001
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3.2.3. Relationship between body condition with milk yield and nutrition
The body condition of lactating cows showed a sharp decline in early lactation, up to the third

or fourth month after calving, and then increased from the fifth month of lactation period. It appears
that body condition was inversely proportional to milk production and ME difference. The loss of
body condition after calving in cows in the ME-Deficient group was less than that in the ME-
Balanced and ME-Excess groups. This is likely to be due to the lower body condition score of this
group at at calving and their lower milk yield compared to the other two groups.

4. DISCUSSION

4.1. Basic survey

The results obtained in the baseline survey on the conception rate to AI were acceptable and
similar to previous results in countries which have good dairy production systems [6, 7]. However, the
intervals from calving to heat, first AI and conception were longer than the optimum periods
considered to be economically desirable. The level of milk production on insemination day had a
significant influence and was probably caused by inadequate feed given to the cows with high milk
yields. It was also evident that feeding systems which included adequate green grass in the ration
resulted in higher reproductive performance of dairy cows.

All regions surveyed showed that farmers had good technical knowledge on dairy cow
management, due mainly to the training courses which had been organized on a large scale and
reaching to each village as part of the extension activities undertaken by the Institute for Agricultural
Science. The significantly lower reproductive performance in one district (Go Vap) could be due to
deficiency of green grass in the ration and the poor state of grazing because of greater urbanization.

The most suitable interval for AI is considered to be 18-24 hours after onset of standing heat
signs [8, 9]. The results showed that 22.6% of dairy cows were inseminated either too early or too late
in relation to heat detection. So, it is necessary to instruct farmers in the reliable signs of onset of heat
and the best interval from first heat signs to AI.

The type of mucous discharge most suitable for conception was found to be a clear discharge,
indicating that this signifies a normal situation of the cow's reproductive tract. The effect of time of
AI (AM better than PM) found in this study could reflect the effect of lower ambient temperature
during the morning than in the afternoon, which is more conducive to conception [10].

4.2. Intervention study

4.2.1. Effect of nutritive value of ration on reproduction of dairy cow
Previous results [11] have shown that dry cows are usually fed with inadequate or unbalanced

rations (about 16.2 MCal ME and 0.98 kg CP). hi the pre-calving period the ME of rations have not
met the requirements of cows in the ME-Deficient group. This could have been caused by deficiencies
in natural grass and rice straw. In the post partum period rations were found to fully supply the
requirements of CP to the cow. This was a result of farmers using more feedstuffs with high CP, such
as: mixed bran, beer residue and soybean residue. However, farmers only used these feedstuffs in
higher quantity for lactating cows.

The results showed that ME deficiency usually occurred in cows with milk yield higher than 13
L/head/day, whereas ME excess occurred in cows with yields less than 12 L/head/day. This was in
agreement with previous studies in Vietnam [10, 11, 12]. Both deficiency and excess of ME have
affected considerably the reproduction of cows in the present study. Energy is considered an
important nutrient for dairy cows both before and after calving. Excess or deficiency of ME can lead
to liver damage and indirectly influence reproduction, causing conditions such as ovarian dysfunction,
silent heat, delayed ovulation and follicular cysts. Consequences of this problem have been reflected
as long intervals from calving to first heat, AI and conception. Significant difference in these indices
between the groups with ME deficiency and excess, compared with the group with balanced ME, was
a clear demonstration of the effects of nutrition on reproduction. Previous studies have shown that an

75



excess of ME causes delayed uterine involution and ovarian dysfunction through fatty liver syndrome
[13, 14, 15]. There is a consensus among these authors that overfeeding should be avoided in the last
stages of lactation to prevent fattening.

An energy deficiency before calving can lead to a higher incidence of retained placenta,
endometriosis and low conception rates in the following lactation through ketosis and liver damage.
On the other hand, energy after parturition is necessary for the onset of ovarian activity [16, 17, 18]
and is related to involution of the uterus. The negative effect of an insufficient energy provision
before calving will be enhanced by an energy deficiency after the following parturition [13, 19]. From
the above it is clear that the worst fertility will be found in cows that are energy deficient.

In the present study, cows which were fed with a balanced ration in both periods, dry and
lactation, had good reproduction. The intervals from calving to heat, AI and conception in this group
were better than in the other groups, and also better than previous reports from a study in the same
area in 1995 [12]. Balanced rations have affected positively not only reproduction, but also milk
production. Therefore, balanced rations not only improve fertility of dairy cows but also directly
increase income to the farmers. However, application of balanced rations for dairy cows is still
unfamiliar to farmers because of reasons such as lack of knowledge and expertise in using the locally
available feed resources such as agro-industrial by-products to effectively formulate the daily ration.

4.2.2. Effect of green grass on reproduction of dairy cow
There was clearly a beneficial effect of combining a balanced ration with enough quantity of

green grass. Fertility of these cows was improved considerably by that combination. The economical
benefits to the farmer were highest in the group with sufficient grass. However, the main constraint is
that natural pastures have been reduced gradually due to urbanization and so farmers find it difficult
to provide enough green grass for their dairy cows. Thus in some districts, particularly during the dry
season, grass not available even though farmers are ready to buy it.

One way in which green grass of rations can affect indirectly the fertility of dairy cows is
through its P-Carotene [20]. The (3-Carotene in green grass is converted to Vitamin A in the
ruminant's intestine and liver and the effect of Vitamin A on fertility has been clearly demonstrated
[21]. However, there was not an absolute agreement between all authors on effect of Vitamin A and
p-Carotene on fertility of dairy cows [20, 21, 22]. On the other hand, Vitamin E and phyto-hormones
(such as those with estrogenic activity) in green grass can influence positively on reproduction of
cows. Thus a common thumb-rule for forage feeding of lactating cow is that it should be kept to a
minimum of 40% of the total dry matter of the ration [23].

4.2.3 Relationship between BCS and milk yield
Reduction of body condition in early lactation was caused by both negative energy balance and

high milk production. Too thin cows at calving are lacking sufficient amounts of body reserves, which
results in milk production increasing slowly after calving and the peak production being lower than
expected. Thin cows come in heat later than those in good condition [24].

5. CONCLUSIONS

Reproductive performance of dairy cows has not yet been exploited fully under the conditions
of management in the area of study, due to the long intervals from calving to first AI and to
conception. Although the average CR was acceptable, it was low in cows which had parity <2 or >6,
high milk yield on AI day (>20 L/cow/day), short or long CFAI (<60 days or >150 days), and
abnormal heat signs (restless or mounting others). High percentage of HF blood (>87.5%) only
affected interval from calving to first AI and to conception. CR was low in farms having feeding
system without (or deficiency of) green grass in the ration, in farms where interval from detection of
heat signs to AI was too short (<12 h) or too long (>30 h), and where AI was done in the morning.
Profile of progesterone during the post-partum period was a useful tool in order to evaluate the state
of ovarian activity and to determine the correct treatment for disorders. In order to achieve good
reproductive performance dairy cows need a balanced ration which meets their demand for energy and
protein, together with sufficient quantity of green grass.
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