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SUMMARY

This work was designed to study the reproductive petformance, physical
scmen characteristics and economical efficiency for New Zealand White
{INZW) rabbits fed dicts containing peanut vines hay (PNVH) or peanut vines
silage (PNVS), which replaced different levels (0, 50, 75 and 100%) of clover
hay (CH) in the mixed rations. Fifty-six (42 does + 14 bucks) NZW rabbits 22
weeks old with an average live body weight of 2.8 10 3.0 kg were used. Seven
equal groups (€ females - 2 males) of rabbits were allotted to the different
experirental rations. During teproductive period, does and bucks were housed
separately in individual cages. Conception rate, litter size at birth and bunny
weight at 14, 21, 28 and 35 day were deterimined. Semen was coliected 3 times
during the last month of experiment through the artificial vagina. Some semen
charactercitics were exaniined. The results {or the first kindling indicated that,
average conception rate tor NZW does ranged from 83.33 to 1060.00%. while,
average of bunny weight gain at 35 days {at weaning) ranged from 25.14 to
32.14 g/day aud mortality percentage during all period ranged from 9.53 to
24.77%, with significant differences (P < 0.05). In the second kindling,
reproductive performance decreased compared with the first kindling, The
differences in doe and offspring traits were not stgnificant except for bunny
weilght at birth, weight gain at 21 and 28 days of age which were significant
(P<0.05) among dietary trealments. Mortality percentage was higher compared
with the first kindling. The results of semen characteristics indicated that,
gjacuiate volume, sperm motility, ptl value and sperm concentration were not
significant {(P<0.05) for bucks fed rations which conmained different levels of
PNV as hay or silage. Concerning the econorical efficiency of reproductive
performances, the rabbits {ed R7 (containing 100% PNVS) recorded the highest
values for economical efficiency and relative economic efficiency as
compared to control (713.20 and 177.57%, respectively), with significant
difterences {(P<0.05) amoung treatments.

Keywords: peanut vines, rabbits, reprodictive performance, economical
efficicency.
INTRODUCTION

The continuous increase in human population together with raising
their standards of living resulied in continuous increasing demands of animal
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products, such as meat, eggs and milk. Rabbit's meat is usually more
preferable to consumer. Morgover, rabbit has much higher relative growth
rate than either sheep or caitle. In addition, rabbits are abie to consume
forages and agricultural by-products containing high levels of fiber (Checke,
1987; Malhate, 1992 and Gad-Alla, 1997).

Many nontraditional agricultural by-products are used as alternative
forages in feeding animals. In this respect, peanut vines as an example of
such materials that could partially or completely replace clover hay in rabbit
rations. In Egypt, the peanut crop is cultivated in marginal farming areas.
Recently about 150767 feddans are dedicated to peanui production in Egypt
(Mimnistry of Agricultural, March 2002). Therefore, peanut vines are
produced in large quantities as green residues at harvesting time; four tons of
peanut vines are produced per feddan. The peanut vines could be considered
as a nontraditional feed for ruminants. Rabbits can use roughages in their
rations due to their ability to induce some fermentation in hindgut, which
enable them to use fibrous feeds.

The present study was conducted to study the reproductive performance
(conception rate, litter size and litter weight and gain) and offspring traits {mean
bunny weight, daily weight gain and mortality percentage from birth 6l
weaning at 35 days. Semen characteristics of male rabbits, were alse studied in
terms of volume, color, mobility and viability of New Zealand White rabbits as
affected by replacements of clover hay at different levels by peanut vines as hay
or silage in the mixed ration. Economical efficiency was also investigated.

MATERIALS AND METHODS

The present study was carried out at Sakha Animal Production
Research Laboratories and Station, Animal Production Research Institute,
Agriculture Research Center, Ministry of Agriculture in co-operation with
Department of Animal Production, Faculty of Agriculture, Kafrelsheikh
University. This work was designed to study the reproductive performance,
physical semen characteristics and economical efficiency of New Zealand
White (NZW) rabbiis ‘as affected by inclusion of peanut vines hay (PNVH)
or peanut vines silage (PNVS), which replaced different levels of clover hay
(CH) in the mixed rations.

The peanut green foliage was purchased from local farms at Behaira
Governorate. After harvesting the peanut vines were prepered as discribed by
Ewszedah et al. (2007).

1- Rabbits:

Fifty-six (42 does + 14 bucks) NZW rabbits 22 weeks old with an
average live body weight of 2.8 to 3.0 kg werc taken from the experiment of
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growing rabbits carried out by Ewcedah et al. (2007). Seven equal groups (6
females + 2 males) of rabbits were allotted to experimental doe rabbit rations
that suitable for productive stage (Table ! and 2) and were within the range
recommended by NRC (1977}

T able ( 1): Ingredients wmposmon of experimmental rations of does rabbits.

o R R, R R R Re Ry
’ e’ S, 2
Ingredients % Control 50%  75% 100% 0% 75% 100%

Clover hay 40.00 20.00 10.00 00.00 25.00 1429 00.00
Peanut vines hay 060.00 20.00 30.00 40.00 00.00 00.00 00.00
Peanut vines silage 00.00 00.00 00.00 00.00 2000 30.00 40.00
Barley grain 16.00 1600 1600 16.00 2000 2286 26.70
Yellow corn 13,00 15.00 15.00 1500 1875 2143 25.00
Soybean meal (44%; 1820 1820 1820 1820 2275 2600 30.33
Wheat bran 7.06 700 7.00 700 875 1000 11.65
Molasses 300 300 300 3060 375 428 5.00

Sodium chloride 09.25 0025 00.25 0025 0031 0036 (0.40
Minerals and vit. Mix® 060.30 0030 00.30 0030 0038 0043 00.50
DI-Methionine 0015 0015 0615 G015 00,19 0021 00.25
Anti-Toxin (mold-Trex} 00,10 00.1¢ 00.10 00.16 00.12 00.14 00.17
Total 100.00 100.00 100.060 1G0.00 100,00 100.00 100.00

*Miserals and vitamins mixture prei nix manufactured by Egypt Company for Chemical &
Pharmaceuticals (ADWIA). Each 2.5 kg contains: Vit. A 12000600 1U; vit. Dy 2000000
U; vit. E 1100600 mg; vit. B, 1000 mg; vit. B; 4000 mg ; chm 20000 mg ; vit
Paniothenic acid 10000 mg; vit. B1Z 10 mg; vit. K3 2000 mg; Yolic acid 1000 mg, vit
B6 1500 my; Biotin 50 mg, Copper 10 gm; Tron 30 gy lodine 1000 g, Manganese 55
gm; Seieniurn 100 gm; Zinc 55 g, Choline chloride 500 gm; Ethoxvquine 3000 mg.

R1. Control 30% clover hay.

R2. 30% of CH was replaced by PNVH. R3. 75% of CH was replaced by PNVH.
R4. 100% of CH was replaced by PNVH R3S, 50% of CH was replaced by PNVS**
R&. 75% of Cii was replaced by PNVS. R7. 100% of CH was replaced by PNVS.

*% Gilage was offered separately on dry mafier basis with dry feed mixture to obtain the dry
matter intake, whereas, 20, 30, 40% of peanut vines silage was replaced on drv mater basis
for R3, R6 and R7, respectively.

2- Housing and managemens:

During repreductive period, does and bucks were housed separately n
individual cages. Batteries were provided with external nests. All batteries
were located in naturally ventilated house.

3- Mating design:

At mating, each doe was transferred to the buck cage of thc same
group and returned to her cage afier mating. All does were pulpated 10 days
post-mating to determine preghancy and mating was repeated in case of
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failure. Conception rate, litter size at birth and bunny weight at 14, 21,28 and
35 days were determined. Bunny weight gain was calculated.

Table (2): Chemical analysis of clover hay, peanut vines hay, peanut vines
siluge and experimental rations of does rabbits.
- o DM composttion, %
Rations DM% —5M " €F__ EE  CF _NFE_ Ash
Clover hay 83.0 89.86 1426 2306 30356 4268 10.14
Peanut vineshay  89.0 89.00 13.54 348 2372 4826 11.00
Peanut vines silage* 39.20 87.61 14.49 330 23.05 4677 1239
Experimental rations (% on DM basis )
Ration (I) control 9G.76 9341 1820 345 1542 5634 6.59

Ration (2) 88.01 9324 1806 372 1406 5740 6.76
Ration (3) 88.6! 93.16 18.00 3.83 1337 5796 6.84
Ration (4) 88.10 9240 1792 394 12.69 5785 7.60
Ration (5) 7939 9229 1825 3.68 13.92 5644 7.71
Ration (6) 7383 9207 1827 378 13.17 5685 7.93
Ration (7) 69.06 91.84 1830 3.87 1242 5725 816

*Parameters of PNVS quality were, pH 4.4, total VFA's 3.44% of DM, lactic acids 4. 14% of
DM, NH;-N of total nitrogen 6.47%, acetic acid 32.66%, propionic acid 3.24%, butyric
acid 2.78%, isobutyric acid 0.14%, valeric acid 1.53% and isovaleric acid 1.02%.

4~ Semen collection:

Buck groups were fed experimental ration until 8 months of age. Semen was
collected 3 times during the last month of experiment through artificial vagina.
Ejaculate volurme was measured in miili-litters by calibrated pipette. Semen pH was
measured using pH comparative paper ranging from 6.5 to 8.5. Sperm motilitics
(%0) were measured using light microscope. Sperm-cells concentration was
determined using a photometer (SDM4). Percentage of abnormal and dead sperms
were examined according to Smyth and Gordan (1967).

3- Economical efficiency:

‘Economical efficiency was expressed as the ratio between the price of
offspring {for two kindlings) and the price of feed consumed for the doe and
her offsprings. The average market price was 12.0 LE for each weaned rabbit,

Economical efficiency =
Price of total weaned of offsprings/doe — feed cost of doe and her offsprings
Feed cost of doe and her offsprings X 100

6- Statistical analysis:

The data were statistically analyzed using general linear models
procedure adapted by SPSS (1997) for user’s Guide, with one-way ANOVA
model was used in the data of experiment and appropriate means were
separated usin.g Duncan’s multiple range test (Duncan, 1955).
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RESULTS AND DISCUSSION
Reproductive performance:

I- Does and offspring traits (A- First kindling):

Data of the first kindling are showed in Table (3) and Fig. (1, 2 and
3}. Generally, higher live weights of does were obtained from rabbits fed
rations containing PNVH compared with those fed PNVS, Average of
conception rate ranged from 83.3 to 100%. Rabbits fed rations Ry, R3, Ry and
R; showed the highest rate (100%), whilc the lowest rate was in Ry, Rs and
Rg (83.30%) These results are in agreement with those of Gad-Alia (1997)
who found that the conception rate ranged from 383 1o 160% in female
rabbits fed rations containing some of agricuiture by-products (carrot-tops,
leaves of bread bean, squash, cucumber and cowpea). Abd El-Hady et al.
(1999} tound no significant cifferences of conception rate in rabbits fed
rations containing silages of sugar beet tops and berseem, the values ranged
from 61.5 10 63.90%.

Differences in average litter size and litter weight at birth were
signtficant (P<0.05), being higher for does in R4 than the other groups, while
the average of bunny weight at period trom 14 to 28 days of age showed no
significant differences. These results were similar to those obtained by Gad-
Alla (1997). The present results showed significant differences (P<0.05) of
unpy weight gain/day at 35 days of age which ranged from 25.14 (R;) to
32.14 g (R3) as shown in Table (3). Sarhan (1995) found that litter size and
litter weight were significanily (P<0.05) affected by tfeeding rations
containing soybean mcal. cotton seed meal, molasses veast. sunflower meal
and mixed diet.

The mortality rate % during all periods were significant (P<0.05) and
ranged from 9.53 (Ks) to 24.77 (Rz). The bunny weight at birth, 21 and 28
days of age and mortality rate % were within the range obtained by Gad-Alla
(1997), Zajac et al. {1998), DeBlas et al. (1999), Abd El-Hady et al. {1999)
annd Makled et al. (2003).



Table (3): Reproductive performance for female NZW rabbits of the first kindling as affected by dietary treatments.

Dietary treatments

It —

o eme  TRTTR TR, Ry Ry Rg R, MSE
Number of does 6 6 6 6 6 6 6

Average doe weight (kg) 2.990% 3025%® 28607 3.087* 2.740™ 2800 2.530° 0.03
Conception rate % 83.30  100.00 100.00 10000 8330 8330 100.00 0.70
Average of litter size/doe 800 817% 817% 867° 7.17% 633° 767% 0.6
Average bunny weight at birih (g) 45.00° 58.00% 59.67% 73.33% 5900% 6533% 61.00%° 2.8
Average bunmy weight gainiday ar 14 days 8.36 R.85 8.56 0.64 8.14 7.86 8.07 0.37
(g}

Average bunmy weight gain/day at 21 days 1386 1143 11.71 8.29 i0.60 1086  12.57 0.68
)

Average bunny weight gainvday at 28 days 2000 17.57 1657 19.14 1400 1771 17.86 1.29
(g

Average bunny weight gain/day at 35 davs © 28.86 % 31.43% 32.14% 31.86% 29437 2643% 25.14¢ 032
ey

Mortality percentage during all periods  14.49° 1628% 24.77° 17.36% 9.53° 10.32° 15.14% 312

5.5 %Means in the same row with different letters differ stgnificantly (P <0.05).

L LT8

v 12 CHON Yopaamg

R = Control (40% clover hay) R= 50% of clover hay was replaced by peanut vines hay.
R; =75% of clover hay was replaced by peanut vines hay. Ry = 100% of clover hay was replaced by peanut vines hay.
Rs = 50% of clover hay was replaced by peanut vines silage. R¢= 75% of clover hay was replaced by peanut vines silage.
Ry= 100% of clover hay was replaced by peanut vines silage.
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Fig. (1% Average of litter size/doe for NZW famales rabbits of the first
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B- Second kindling:

Data of reproductive performance for NZW female rabbits of the
second kindling as affected by dietary treatments are presented in Table 4
and Fig. 4,5 and 6. The results revealed that there were no significant
differences in conception rate and average litter size per doe and the values
ranged from 66.7 to 100% and 6.33 10 7.67, respectively. But, there were
significant differences {(P<0.05) of the bunny weight at birth (52.0-67.7 g),
bunny weight gain at 21 days (9.00-15.57 g) and 28 days of age (9.71-16.71
g}. However, average bunny weight gain at 35 days of age increased
compared with previous periods and the values ranged from 25.86 {control}
0 29.14 g {Ry), without significant gifferences.

Concerning the mortality percentage duning all periods, the rate was
high compared with the first kindling, this may be due to high of terperature
during July and August months at the end of the experiment.

2- Physical semen characteristics:

Physical semen characteristics of fourteen NZW buck rabbits fed
rations containing PNVH or PNVS at different levels are shown in Table (5).
Results showed that volume ranged between 0.45 (Rs) and 1.50 m! (R;)
without significant differences. Zajac et al. {1998) reported that full
gjaculate), ranged between 0.4 to 3.2 ml using NZW rabbits, while Gad-Alla
(1997) found that ejaculate volume ranged between 0.41 to 0.99 m! with
significant differences (P<0.05) when rabbits were fed rations containing
different levels of agricuiture by-products.

The percentage of sperm motility ranged between 52.5 to 87.5% while
no significant differences were found between the different dietary treatments.
Values of semen pH ranged between 7.55 and 80 without significant
differenves, these values were higher than those obtained by Makled et al.
{2003) who found that values of semen pH ranged between 6.4 and 6.7,

Rabbits fed rations Rs showed the highest value of sperm concentration
(509.0 x 16%mi) compared with the control (389.0 x 10° /ml); these results were
similar to those recorded by Zajac et al. (1998), but hlgiﬂer than that obtained by
Gad-Alla (1997) and Makled et al. (2003).

Rabbits fed ration R4 showed the lowest percentage of dead
spermatozoa (6.00%) followed by those in R¢ (10.00 %) compared with the
control (14.00%) and Rs (15.00%). Gad-Alla (1997) reported that dead
spermatozoa ranged between 11.0 to 17.0%, also, Makled et al. (2003) found
that dead spermatozoz ranged from 14.10 to 18.40% using NZW rabbits. The
present results showed also that dead spermatozoa ranged from 6.0 to 15%
with significant differences (P<0.05) as shown in Table (5).



Table (4): Reproductive performance for female NZW rabbity of the second kindling as affected by dietary treatments.

Dietary treatments

ftems R R R, R, R Ry R, MSE
Conception rate % 8330 8330 10000 100.00 66.70 100.00 83.00 2.08
Average of litter size/doe 7.33 7.00 7.7 7.67 6.33 7.00 6.33 0.19
Average bunny weight at birth () 52.00°% 54.33% 62.00%™ 67.67% 56.00% 61.0% 5833% 144

Average bunny weight gainiday at 14 diys 7.93  9.57 936 943 793 764 800 030
(Ag\)remge bunny weight gainday at 21 days 14.71° 15.57% 13.43% 11.00% 900° 1129% 1257® 0.57
Efz’erage bunny weight gainiday at 28 days 16.52% 9.71¢ 12.29% 16.71° 12.86" 1643™ 15.57%° 043
(fzferage bunny weight gain/day at 35 days 25.86  28.81 27.14 2914 2886 2657  26.86 1.08
%)ortalgy percentage during all periods 2024 2381 2056 19.44 2064 1917 2064  1.51

%% I Means in the same row with different letters differ significantly (P < 0.05).

Ry = Control {40% clover hay). R; = 50% of clover hay was replaced by peanut vines hay.

R ;= 75% of clover hay was repiaced by peanut vines hay. Ry = 100% of clover hay was replaced by peanut vines hay.
R s = 50% of clover hay was replaced by peanut vines silage. Re= 75% of clover hay was replaced by peanut vines silage.

R ;= 100% of clover hay was replaced by peanut vines silage.

007 (E)EE “apugy yyoy$-13 13fvy 5oy Uy
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Fig. (4): Average of litler size/doe of NZW female rabbiis of the
second kindling as affected by experimental dietary treatments

Average litter
size/doc
S = kd W da Uh SN 3 00

Ri Rz R3 R4 Rs 348 R7

Experimentai diets

Fig. (5): Growth performance of bunny of NZW female rabbits of the
second kindling as affecied experimental dictary treaiments
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Fig. (6): Mortality percentage of bunny of NZW female rabbits
during the second kindling as affected by experimental dietary
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Table (5): Semen characteristics of male NZW rabbits as affected by

dictary treatments. L
. _ Dietary treatments
items B T T, T, T T T MSE
Number of collection 3 3 3 3 3 3 3
Ejaculate volume {ml) 1.5 0.80 065 0.85 045 0.65 0.85 0.08
Semen pH 790 R0 7.55 7.66 790 7.80 755 0.08
Sperm motilily (Ye) 7250 75.0 84.0087.5G75.0075.0052.50 403

Dead spermatozoa (%) 14.0%11.5%30.5" 6.0° 15.0° 10.0°12.0% 0.85
Sperm concentration (XlO'%Iﬂ) 389.0 423.5 446.5 483.0 509.0 406.5 447.519.70
2P Means in the same row with different letters differ significantly (P<0.05).

3- Economical efficiency of reproductive performance of fernale rabbits:

Average weaning bunny number per doe through the two kindlings
ranged between 11.33 (RH) and 13.33 (R4) bunny with no significant
differences (Table 6).

The present resulis indicated that the economical eificiency ranged
from 401.7 to 713.2%, the highest value was noticed in rabbits fed ration 7
containing PNVS which CH replaced completely, compared with rabbits fed
the control diet (401.7%) the lowest value, with high significant differences
(P<0.05) between the different dietary treatments, Moreover, the relative
economic etficiency to control showed that R7 had the highest value
(177.0%) followed by Ry (132.6%) and Ry (125.8%) with high significant
differences (P<0.05) betwzen the dietary treatments.

Comparing ihe percentage of feed cost for doe and her offspring until
weaning with control, indicated that the low percentage (more efficiency) was in
R7 (56.01% of control). and high perceniage (iess efficiency) was in R3 (93.33%
of control) as shown in Table (6).

The present results encourage using peanut vines as hay or silage up
to 100% replacement of clover hay for feeding growing and does rabbits to
improve their repreductive performance as well as economical efficiency
along with a decrease in the cost of feeding as compared with feeding clover
hay.



Table (6): Economical efficiency of repraductive performance of jemale NZW rabbits of two kindlings as affected by
dietary treatinents.

, e o g

Dietary treatments

| o RT "R T Rs | Re | RS T Re T k7 | SV
!Averageweaningbunnynumber 12,67 | 1283 | 11.83 | 13.33 | 11.50 | 11.33 | 11.50 ; 0.22

L - j— RPN S — - - . - . S T —
jTotal revenue (LE) 152.0 | 1540 | 1420 ; 160.0 | 138.0 | 136.0 | 138.0 | 2.70

! -
j Feed conversion (kg DM/doe and offspring) | 29.83 | 30.61 2996 | 30,71 ¢ 3054 | 31.87 | 30.23 0.34
i _ _ R

Feed cost(LE/headaﬁgoffspxmg) 30;0” 28.28% 1 26.93" | 26.43" | 23.58° 2:1.36" 1;5.97“ 0"267
Net revenue (LE/head) mm*_};s? 115.1 | 133.6 | 1144 | 1146 | 121.0 2;0 B
| Ec-onomi;al efficiency (%) - 401.7¢ ‘444.6@“& 427.3% <05;"_4@;2"° -»367 5'-13.23 ; H;%.—fi()
Relative cconomical efﬁ;:ncy oconml | 100.0° | 1107 | 106.4% 125.8*"’,! 12067 13360 17voi;f»9—i
Relative feed cost/ onirol ”"""""""”*”;mo.o' Con | ssss 9223 | e | om0 | seon ,;

££€
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