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Abstract 

Total mean retention times (TMRT) ofparticulate (Cr) and soluble (Co)markers were estimated in 
twelve New Zealand White rabbits of 1.94 ± 0.091 kg body weight, fed either a 50% alfalfa or 
50% b1ack locust (Robinia psuedoacacia) based diet. Daily gains were significantly higher in the 
alfalfa diet relative to black locust (39.8 ± 16.8 vs. 20.6 ± 11.9, respectively). Daily gains were 
negative when cecotrophy was prevented. However, DM intake and fecal output were not 
significan ti y different between diets regardless of whether cecotrophy was prevented. When 
cecotrophy was prevented, dry matter digestibility was significantly less among black locust fed 
animals. The time pro file ofthe concentration ofmarkers in the feces had recurrent peaks, the 
peaks corresponded to cecotropes in animals prevented from cecotrophy. Therefore, the majority 
of the marker dose within the animals likely resided within the cecum which allowed for extensive 
recirculation ofthe marker via cecotrophy. Cecotrophy caused an approx.imate doubling ofTMRT 
and the TMRT of the soluble marker was approximately double that of the particulate marker. Little 
differences were noted in TMRT between alfalfa and black locust fed rabbits. Differences in 
growth performance between alfalfa and black locust fed rabbits were not due to differences in 
rates of passage indicating causes due to anti-nutritive factors of black locust affecting digestive 
and/or systemic activities. 

Introduction 

The use ofBlack Locust (Robinia psuedoacacia) as a forage material is limited by its well 
documented inhibition ofgrowth in rabbits, sheep and cattle (Kumar and Vaithiyanathan 1990). 
However, interest in this leguminous tree remains high because of its high nutrient content and 
ability to thrive in poor soils. Poor performance oflivestock fed black locust is thought to result 
from the bigh levels oftannin and robin, a lectin, occurring throughout the plant (Cheeke and Shull 
1985). Tannins are known to bind with salivary (Robbins et al. 1987) and intestinal proteins 
(Horigome et al. 1988) resulting in reduction of nitro gen retention. There is additional evidence 
that tannins are labile within the gut resulting in their absorption with consequent systemic effects 
(Clausen et al. 1990). 

Rates of digestion and passage are interrelated and are influenced by level ofintake (Mertens 
1987). Reduced dry matter (DM) intake and digestibility have been observed in rabbits fed black 
locust leafrelative to alfalfa (Raharjo et al. 1990). In animals normally having high gut :fill, rate of 
passage correlates with the level ofintake (Wamer 1981). This experiment was therefore 
undertak.en to determine relative rates of passage of digesta in rabbits fed black locust or alfalfa 
based diets. The design included the prevention of cecotrophy to determine if an interrelationship 
existed between that behavior, the black locust diet and the mean retention time of digesta. 
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tests. Statistical comparisons were not made of growth performance between collared and 
uncollared animals. Statistical significance was accepted at the 95% confidence level. 

Results and Discussion 

As shown in Table 2, growth performance was compromised among rabbits fed the black locust 
diet. Feed intakes and fecal output were not significantly different regardless ofthe use ofthe 
collars. Dry matter digestibility (DMD) did not differ greatly between dietary groups when 
cecotrophy was not prevented. However, the black locust fed animals fell significantly short ofthe 
DMD achieved by the alfalfa fed animals when cecotrophy preventing collars were fitted, which 
indicated the importance of cecotrophy to the growth performance ofthese animals. Rahaijo et al. 
(1990) found that DMD was less compromised in alfalfa than black locust fed rabbits regardless of 
collars. 

Table 2. Performance ofrabbits fed alfalfa or black locust leafbased diets1. 

n 
Body weight (g) 

Dayo2 
Day7 
Day 13 
Day 17 

DM3 intake (g/d) 
DM output (g/ d) 
DMD(%) 
ADG(g/d) 
FER 

Normal 
Alfalfa Black locust 
6 6 

1938a ± 97 1943a ± 94 
2131 ± 172 1992 ± 70 
2370a ± 222 2116b ± 71 

164 ± 38 
76.9 ± 29.9 
54.1 ± 9.2 
39.8a ± 16.8 
4.9 ± 2.4 

154 ± 11 
62.6 ± 22.1 
59.3 ± 14.5 
20.6b ± 11.9 
12.9 ± 12.3 

Collared 
Alfalfa Black locust 
6 6 

233oa ± 210 
186 ± 39 
65.8 ± 16 
64.8a ± 3.1 
-10.1 ± 33 
_ _4 

2075b ±53 
166 ± 14 
71.9 ± 14 
56.7b ± 7.3 
-10.3 ± 8.2 
_ _4 

1 Row means bearing different superscripts are significantly different (p::;O.OS) within a 
treatment (collars). Statistical comparisons were not made between collared and 
uncollared animals. 

2 Animals (day O) were distributed for equal initial mean body weight. First dosing was 
day 7 of experiment, animals were fitted with collars and dosed a second time on day 13. 

3 DM, dry matter intake and fecal output; DMD, DM digestibility; ADG, average daily gain; 
FER, feed efficiency ratio, g gain/ g intake. 

4 Negative values. 

Figure 1 shows a representative plot of the time pro file of the naturallogarithm of concentration 
(ug cr/g DM) ofthe particulate and soluble markers in the feces. Marker rapidly appeared ( < 4 h) in 
the feces indicating a brief transit time for particles in the rabbit. This agrees with the results of 
Brandt and Thacker (1958) and Sakaguchi et al. (1987). Compared to the soluble marker, the 
particulate marker had a nonlinear pattem of excretion. As shown in Figure 2, the disturbances 
were greatly emphasized when cecotrophy was prevented. This indicated that the nonlinearity 
stemmed from changes in fecal composition associated with the excretion of cecotropes. The peaks 
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Table 4. A comparison of published values oftotal meant retention time (TMRT) of digesta in 
rabbits fed various diets (mean± SD). 

Dietl Marker2 +t-3 TMRT (h) n 
(Roughage) Cr2Ü3 + 21.6±1.7 Brandt 1958 
(Roughage) Cr203 8.4 ± 0.6 Brandt 1958 
Barley/ Alfalfa S.P. + 16.5 5 Fraga 1991 
Barley/ Alfalfa S.P. 9.6 5 Fraga 1991 
Hay/ Alfalfa Yb + 14.8 ± 2.9 4 Gidenne 1987 
Alfalfa Crmordant + 19.7 ± 1.8 3 Gidenne 1989 
Alfalfa Yb + 22.4 ± 1.8 3 Gidenne 1989 
Alfalfa Yb + 19.8 ± 1.8 7 Gidenne 1991 
Alfalfa Crmordant + 15.7 7 Sakaguchi 1987 
Alfalfal Agar Crmordant + 16.9 4 Sakaguchi 1991 
Alfalfal Agar Crmordant 13.2 4 Sakaguchi 1991 
Alfalfal Agar CoEDTA + 80.0 4 Sakaguchi 1991 
Alfalfal Agar CoEDTA 46.1 4 Sakaguchi 1991 
1 Primary ingredient. 
2 Cr mordant and Yb are markers ofparticulate organic matter, Cr203 is insoluble and Co 

EDTA is soluble. 
3 Cecotrophy allowed ( +) or not allowed (-). 

It is unlikely that the effects ofblack locust on digestibility and growth performance can be 
attributed to differences in TMRT. Consequently, the anti-nutritive properties ofblack locust seem 
not to act through changes in rates of passage but rather through inhibition of digestion and 
possible systemic effects. 

Summary 

Black locust caused a signi:ficant decrease in rate of gain relative to alfalfa. However, DM intake 
and fecal output was not significantly different between diets regardless of cecotrophy. When 
cecotrophy was prevented, dry matter digestibility was signi:ficantly less among black locust fed 
animals. The time profile of the concentration of markers in the feces had recurrent peaks, the 
peaks corresponded to cecotropes in animals prevented from cecotrophy. Therefore, the majority 
ofthe marker dose within the animallikely resided within the cecum which allowed for ex.tensive 
recirculation ofthe marker vía cecotrophy. Cecotrophy caused an approximate doubling ofTMRT 
and the TMRT of the soluble marker was approximately double that of the particulate marker. Little 
differences were noted in TMRT between alfalfa and black locust fed rabbits. 
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