MANUAL
OF

MICROSCOPICAL ANALYSIS

OF

FEEDSTUFFS |
11 ABR 1084

SECOND EDITION

1978

THE AMERICAN ASSOCIATION
OF FEED MICROSCOPISTS



S

MANUAL OF MICROSCOPICAL ANALYSIS
OF FEEDSTUFFS

SECOND EDITION

TABLE OF CONTENTS

Page
PREFACE TO FIRSTEDITION .........oviiieieinnan, 1
PREFACE TO SECOND EDITION .........ccvuvviunnnni.. 1
INTRODUCTION . ..ottt e e e 3
FUNDAMENTALS OF FEED MICROSCOPY
Principles of Ingredient Identification...................... 5
Reference Ingredient Collection ..............cc0vvuvunninn. 5
Instruments and Equipment .......... e 6
Preparing the Sample for Inspection ....................... 7
Inspection with the Stereoscopic Microscope ................ 8
Inspection with the Compound Microscope ................. 9
Quantitative Estimation of Ingredients.................... 10
Special Training in Feed Microscopy ..........oovvnnn.... 11
FEED INGREDIENT DESCRIPTIONS —
PLANT PRODUCTS
Alfalfa Products ...........cciviiiii i 15
Barley Produets ............... i, 16
Brewers Products ... 18
Citrus Products ...........ccoeiirin s 19
Corn (Maize) Produets ....................coviiuiiinn. 21
Cottonseed Products ................oo ... 24
Distillers Products ............cccoiviiinn . 26
Flax (Linseed) Products .............cooieunuinnn . 28
Grain Sorghum Produets ............. ettt e 29
Molasses Produets . ......coviiiniiie e 31
Oat Products ..........cooiiiiiineteni e, 33
Peanut Produets ...........cccoiiiiiiiiiiin, 35
Rice Products ..., 37
RyeProducts ........c.ooiviiiiiie i, 39
Sereenings ...t 41
Soybean Produets ... 43
Wheat Products ..ottt 46
Yeast Products........cooiviiiineion i, 50



Miscellaneous Products

Dried Beet Pulp......covvinvniii i, 53
Buckwheat Feed ...........ccoiiiiiiiiiiina... 53
Coconut Meal or Copra Meal ....................... 53
Kelp Meal ... ... i, 53
Rapeseed Meal ............vviiiiiiiiiina... 53
Safflower Meal......ccoiiiiiiiiiii it 54
Sunflower Meal ....... ... i, 55
Tomato Pomace ..........civeiiiiiiiiiiininnnn. 55
Vitamin A Beadlets ..........coviiiiiiinnnnn.. 56
FEED INGREDIENT DESCRIPTIONS —
ANIMAL, POULTRY, DAIRY, MARINE PRODUCTS
Animal Products ....ooiviii i e e e 59
Poultry Produets ........coiiiiiiiiii ittt 67
Dairy (Milk) Produets ........cooviiiiinniiiinieennnnn. ..69
Marine (Fish and Crustacean) Produets ................... 70
COLOR PLATES —
LOW MAGNIFICATION (STEREOSCOPIC)

PHOTOMICROGRAPHS OF INGREDIENTS ........ 75-82

HIGH MAGNIFICATION DRAWINGS —

HISTOLOGICAL FEATURES OF INGREDIENTS .. .83-96

SPECIAL ANALYTICAL METHODS

Warning—Toxicity of Solvents and Reagents .............. 97

Feed Additives (Drugs and Antibiotics) —

Qualitative and Quantitative Tests........................ 99

Minerals, Sugar, Urea — Identification .................. 101
AmMmMoOnium ...ttt et 105
Caleium ...t i i i it e 105
Carbonates ..........ccoiiiiiiiinniiiinneenennns 105
Chlorides ......iiiiiniii it it ittt 105
(53] 1 1 A 102
(070)1) ¢ =) NS NN A RO 102
Iodates .............coiiiiill e 102
Todides ...t e 102
0« 102
Limestone ........c.ciiiiiiiiiiiiiiiiiiiieiaennn. 105
Magnesium . ...ovviiriir e et 103
Manganese ........c.coiiiiiiirtiiiii i, 104
Nitrates . ... iiiiii i i et it tierrnnenns 105
Phosphates ........c.cciiiiiiiiiiiii i iiiiiiinene, 105
Potassium ............. et et i e 105




07

L0

Fertilizer Ingredients — Identifiecation ............... 109-116
Phosphatic Ingredients - Differentiation ............ 117-118
Fungi Occurring in Feedstuffs ...................... 119-124
Mycotoxins — Their Identification and Determination . 125-130
Flotation Techniques and Quantitative Estimation

of Ingredients ..............ciiiiiiiii i, 131-133
Quantitative Estimation of Ingredients............... 135-136
Quantitative Microscopic Determination of Ingredients 137-140
Weed Seed Identification .................ccviin.. 141-144
Whole Weed Seeds — Determination in Feeds ............ 145
Poisonous Plants and Seeds ......................... 147-156
Animal Product Analysis — Interpretation of
Microscopic and Chemical Methods .................. 157-158
Photomicrography in the Laboratory ................ 159-161
GLOSSARY OF BOTANICAL AND HISTOLOGICAL
TR S .. i i i ittt en i annan 163-166
REFERENCES ..ottt iiaiinnas 167-171

INFORMATION SOURCES —
ACKNOWLEDGMENTS................... .00l 173-174

III



