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ABSTRACT 

EMMANUEL KW ADWO ADU, Department of Animal Science, Massey 

Univers i ty, Palmerston North, New Zealand. EVALUATION OF LOTUS 

CORNICULATUS FOR INCREASING THE EFFICIENCY OF GROWTH IN 

YOU TG DEER. 

A grazmg trial with lactat ing red deer (Cervus elaphus) h inds and the ir  cal ves 

(EXPERIMENT I), and an indoor digest ion and calorimetric study (EXPERIMENT 

2)  were conducted at Massey Uni vers i ty, New Zealand duri ng I 996, to measure the 

feeding value of Lotus corniculatus compared to perennial  ryegrass (Lolium 

perenne)lwhite c lover (Trifolium repens) pasture for increasing the effic iency of 

growth in young deer. Half of the hinds and their calves were grazed on Lotus 

corniculatus and the other half  were grazed on perennia l  ryegrass/whi te clover 

pasture during s ummer (Chapter Three) in a rotational grazing system. Half of the 

h inds in  each group suckled pure red calves wi th the other half suck l i ng hybrid (0 .25 

elk : 0 .75 red deer) calves. The indoor experiments (Chapter Four) i n volved feeding 

one an imal  of a pair on either freshly cut perenni al ryegrass or freshly c ut Lotus 

comiculatus during autumn and spring, in metabol ism cages and calorimetry 

chambers at maintenance (I M) and twice maintenance (2M) levels of energy i ntake. 

1. EXPERIMENT 1 (CHAPTER THREE). Liveweight gams of h inds and their 

calves, weaning weight of calves and voluntary feed intake of hinds were measured 

on Lotus comiculatus or perennial ryegrass/white clover pasture during lactation in 
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summer 1 996. The percentage of dead matter in both the forage on offer and diet 

selected was l ower in Lotus corniculatus than in  perennial ryegrass/white c lover 

p asture.  The condensed tannin (CT) levels in Lotus corniculatus and perennial  

ryegrass/white clover pastu re were 2 1  g and 1 .6 g total CT/kg DM respectively. 

Organic m atter digestibi lity (OMD) was higher for Lotus corniculatus than for 

perennial ryegrass/white clover pasture. Hinds grazing Lotus corniculatus had higher 

voluntary feed intake (VFI) and liveweight change than hinds grazing perennial  

ryegrass/white clover pasture, and liveweight gain and weaning weight of calves 

were greater on lotus. Liveweight gain and weaning weight of hybrid deer were 

s uperior to pure red deer calves, with pre-weaning liveweight gain of hybrid deer 

calves grazed on Lotus corniculatus exceeding 500 g/d for the first time. CT in Lotus 

corniculatus was more tightly bound in red deer oesophageal fistu la  (OF) extrusa 

samples than in comparab le studies with sheep.  

2. EXPERIMENT 2 (CHAPTER FOUR) Energy losses as methane, urine and heat· 

were consistently  lower when the deer were fed Lotus corniculatus (2 1 g total CT/kg 

DM) than perennial rye grass ( < 1 g tota l  CT/kg DM), but faeces energy losses were 

simil ar for the two forages. The efficiency of utilisation  of ME for growth (kg) was 

lower in  autumn-grown than in  spring-grown perennial ryegrass, and tended to be 

greater in  autum n-grown Lotus corniculatus than autumn-grown perennial ryegrass . 

No significant differences existed in  faecal N and urine N losses in deer fed the two 

forages, and N retention was similar in deer fed Lotus corniculatus and perennial 

ryegrass. Presence of CT-binding salivary proteins in  deer but not i n  sheep is 

advanced as a reason for N retention not being greater on  lotus. 
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3. The overall conclus ion from this thesis was that as a summer feed during deer 

lactat ion, the feeding value of Lotus comiculatus is h igher than that of perennial 

ryegrass/wh ite c lover pasture but essentially s imilar to that of other special purpose 

feeds developed for deer production such as chicory ( Cichorium intybus) and red 

clover (Trifolium repens). The most cogent explanations for the h igher performance 

in  deer fed Lotus cornicu/atus is the higher VFI and the greater effic iency wi th whi ch 

i ngested energy was util ised. Because of the presence of sa l i vary CT-binding 

proteins  i n  deer, forages with higher CT concentrations are suggested for the 

real isat ion of the beneficial effects of forage CT on the efficiency of protei n  

d igest ion in  farmed deer. Two such forages are su l la (Hedysarum coronarium; 35-60 

g CT/kg DM) and Lotus pedunculatus (50- I 00 g CT/kg DM).  The i ncorpora tion of 

Lotus corniculatus i nto the pastora l  agricultural system of NZ may be h indered by 

the s low establ ishment of the p lant, and by the special management system requi red. 

I t  may be better su i ted agronomical ly  to warm low to medium fert i l i ty h ill country 

condit ions, such as found in East Coast areas, where competition from other plan t  

species i s  less. 
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