DEVELOPMENT OF CASSAVA (Manihot esculenta Crantz)

LEAF MEAL AS AN ANIMAL FEED

F W
F
(aal o3 I:,- ni
b AN '
] LR
Velmurugu Ravindran .7
R =
- v

Dissertation submitted to the graduate school of the
Virginia Polytechnic Institute and State University
in partial fulfillment of the requirements for the degree of

DOCTOR OF PHILOSOPHY

ExPhD14 Gl ot R
”\M' || "illl’l‘l“l“ 1 1 '”"I’ ' o0 fjr: ) ;:.1 Sr i
: ‘ Animal Science Foe sy of Agticnitace
Thesis ' : RIGIE LS
Library - EUSL Jvivarsity of Peradeiv.
y Peradeniyag
APPROVED:

[ i e

E. T. Kornegay, Chaltman

S

L. M. Potter 5/ [ 4. P. Fontenot
: 2
. fé// g %
S ' P ey
Q' o 7. Cher;y’ 2. R. Grandhi

- 7 /] u
L. A. Swiger, Depiggﬁ%nt Head

July, 1985
Blacksburg, Virginia




TABLE OF CONTENTS

ACKNOWLEDGEMENT S .t tcasvsscesossssocacsascsasssas T i1
TABLE OF CONTENTS..... s i e m o 2 6 B B 0 S 6 10 5 iv
LIST OF TABLES ..+ ccoseeassssssaasosssses i e @ e A e e w B8 L # vi
Chapter page
I. INTRODUCTION. .. eeeassecsasssssssessssossnasssoscss 1
II. REVIEW OF LITERATURE. ... v ettt nencesens Fia e wra w6 % w 5
The Cassava PlanNf..iisscecassceaancaaosssans B s 5
Nutrient Composition.......ceeeecen ¢ ek ok 6

Amino Acid Composition....eieeeeseceececnannnn 11
Protein QuUality.eeeeuseersoeassssassssscsssannss 1.3
Productivity of Cassava LeavesS.....cceeeenaesns 15
Cyanogenic Glucosides......cevveneeenncnnenns 17
Cyanide TOX1CIity.euvuernerenareanaannanaanns 21

Other Anti-nutritional FACtOrS.c.ecseacascsasas 24
Cassava Leaves as Human Food....cceaaocceaccas 25
Detoxification of Cassava LeavesS....ccceosssae 26
Feeding Value for Poultry.....oveeivancannonns 28
Feeding Value for SwWinN@......eeeeveennasroenss 31
Cassava Leaf Protein Concentrates.....cceeeens 33

III. EVALUATION OF CASSAVA LEAF MEAL AS A REPLACEMENT

FOR COCONUT OIL MEAL IN BROILER DiETS ............ 37
INtrOdUCELION . e et enssonoeeanansasasssasassssossoss 37
Materials and MethodsS...ve i eeeneesaoaceaasansss 39

Preparation Oof CLM....ceiieerveaansansasans 39
Analytical Procedur@s......sceeessassssanes 38
General ProCedUrLeS. . eereccsssssesacncnassns 40
Treatments and Design...ccceeeccsassascnonns 43
Results and DiSCUSSiON. . ees v ecessannasoacsscs 45
Nutrient Composition.....cceeeeecssneacaenas 45
Level of COM Replacement.....c.ceeeeeucansns 48
Effects of Dietary Supplementation......... 54
Effects of Cyanide Level... .ot enaeneaans . 60
CONCLOELOIES & 5 s o w w5 9 6w 0o mvw o v o0 v 0 0w w0 s B8 W 84 @78 568 62

iv




Chapter Page

IV. FEEDING VALUE AND DIGESTIBILITY OF CASSAVA LEAF

MEAL FOR SGWINE. :eoooooes e e e e e e B e Cesesesesnen 64
Intfoduction ......... I T L L LR LR L 64
Materials and MethodS.eseeasenaavensne i s 66

preparation of CLM.cevsoons i me e BE B 66
Feeding TrialS...ceesceoemeeemeroeesttst?? 66
Balance TrialS....eescvsanseemeerossss - 70
Results and DiSCUSSION.seessssassaesseemer oot 71
Feeding TrialS..ceeesssressreeoeerenssontt? T
Balance TrialS.e.ceeeeceneroarreomsro? Caeas 74
CONELUBLONS .« cnimpnmamennnidtins s co: mym T 8 o & 1 W . 82

v. INFLUENCE OF PROCESSING AND STORAGE ON THE

HYDROCYANIDE CONTENT OF CASSAVA LEAF MEBRL oo osass 84
Introduction.: ............. T e n o il K E e e 84
Materials and MethodS.eeeesseasss e e se e aa s 85

Processing Methods....ceeeveermeerecrontt? 85
SEOLAgE . csseerssssnmemss oo R 86
Chemical AnalysSesS...eeecerserrs P 86
Results and DiSCUSSiON.easscnamessasseoeroses 86
HCN content of Fresh Cassava LeaAVeSeeseeess 86
Effects of ProcessSing..ceeeseeceees o G B R 88
Effects of Storag@.....eecc-r-- § 16§ 5 e e WS 93
CONCLUSIONS . v ansvoanoramseenremesssss e e 5% 93

yI. EFFECTS OF LEAF HARVESTING ON ROOT AND LEAF

YIELDS OF EASSEAVRsswewrmi@iguemvme g3 @@prans s & 95
IntrOAUCELION. sosaesssasssasomeemmeresesttsssnr 95
Materials and MEthOAS . e s eassasasoenseearnssens 96
Results and DiSCUSSiON.eee s aasoaanoeeeeers 98

VA 8 GENERAL CONCLUSIONS. sveosevsanneeereesneessnsfns 103
LITERATURE CITED. covvnsenenanemasesensreseesesenststfts 107
ADPENDIK. v ocvramsnoansemsneemeeeeresssnst? c e s nsas s ‘ 121
AT e s e s GG e e e € R BN e e e e w8 B . . B S 129
ABSTRACT



