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Determining seed moisture in Quercus 
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Summary 

The air-oven method with drying times 7 to 8 hours shorter than those now prescribed in the ISTA 
rules proved adequate for determining moisture contents in acorns of several North American oaks. 
Schedules of 8 hours at !05°e for Quercus muehlenbergii and 9 hours at !05ee for Q.shumardii and 
Q.nigra gave moisture contents within three percentage points of those obtained by toluene distilla­
tion. Eight hours at 105°e was accurate only to within six percentage points for Q.alba, apparently 
because of extreme variation in moisture among individual acorns of this species. The most desirable 
sample size was found to be five acorns. Acorns were prepared for drying by cutting into halves or 
quarters. Measurements showed that from 25 to 40 % of acorn moisture was in the pericarp tissue. 

Resume 

Determination de fa teneur en eau des semences de Quercus 

La methode en etuve avec un temps de sechage plus court de 7 it 8 heures que ceux actuellement 
prescrits dans Ies regles de l'ISTA s'est averee adequate pour determiner les teneurs en eau des glands 
de plusieurs especes de chene d'Amerique du Nord. Des durees de 8 heures it 105°e pour Quercus 
muehfenbergii et 9 heures it !05ee pour Q.shumardii et Q.nigra ont fourni des chiffres de teneur en 
eau differant de moins de 3 points de pourcentage de ceux obtenus par Ia methode de distillation au 
toluene. Huit heures it 105°e n'a donne des resultats exacts qu'it six points pres pour Q.alba, appa­
remment en raison de l'extreme variabilite individuelle de la teneur en eau des glands de cette espece. 
La taille de l'echantillon determinee comme la plus souhaitabIe est de cinq glands. Les glands ont 
ete prepares en vue du sechage en Ies coupant en deux ou en quatre. Les mesures ont montre que 25 
it 40% de l'eau du gland etait localisee dans Ie tissu du pencarpe. 

Zusammenfassung 

Die Bestimmung der Feuchtigkeit der Samen von Quercus 

Die Trockenschrankmethode mit Trocknungszeiten, die 7 bis 8 Stunden kiirzer sind als diejenigen, 
die jetzt in den 1ST A-Vorschriften vorgeschrieben sind, erwies sich als geeignet fUr die Bestimmung 
des Feuchtigkeitsgehalts von EicheIn mehrerer nordamerikanischer Eichenarten. Verfahren von 8 
Stunden bei 105°e fiir Quercus muehlenbergii und 9 Stunden bei !O5 ee fiir Q.shumardii und Q. nigra 
lieferten Feuchtigkeitsgehalte innerhalb 3 % von denjenigen Werten, welche durch die Toluol-Des­
tillations-Methode erzielt wurden. Acht Stunden bei !05°e war genau nur bis zu innerhalb 6% fiir 
Q.a/ba, offensichtlich infolge extremer Streuung der Feuchtigkeit bei den einzeInen EicheIn dieser 
Art. Es zeigte sich, dass die empfehlenswerteste Probengrosse bei 5 EicheIn lag. Die EicheIn wurden 
fiir das Trocknen durch Halbieten oder durch das Schneiden in VierteIn vorbereitet. Die Messungen 
zeigten, dass 25 bis 40% der Eichelfeuchtigkeit sich im Pericarpgewebe befand. 
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Introduction 

Current ISTA rUles (International Seed Testing Association, 1966) specify the air­
oven method at 105°C for determining seed moisture in Quercus. Coarse grinding is 
required because the seeds are large, and two-stage drying is necessary because mois­
ture contents are normally well above 18 %. The present study was an attempt to find 
an easier method of sample preparation and moisture determination for several 
North American species of Quercus. 

Earlier studies at the Forest Tree Seed Laboratory had revealed several problems 
in assessing moisture content of acorns. Two-stage drying is time-consuming and 
offers abundant opportunity for human error. Moisture contents of individual acorns 
from the same storage container can vary greatly. Also, some species have crude fat 
contents of 15 to 20% (Bonner, 1971), and it was thought that toluene distillation 
might be advantageous. 

Material and methods 

General 
Acorns studied were of four species: Quercus alba L. and Quercus muehlenbergii 

Engelm. from the subgenus Luecobalanus, Quercus shumardii Buckl. and Quercus 
nigra L. from the subgenus Erythrobalanus. One species of each subgenus has large 
acorns (Q. alba, Q. shumardii), and one from each has small acorns (Q.muehlenbergii, 
Q.nigra). All work was done with acornS collected from 1970 to 1972 in central Mis­
sissippi. 

Distribution of moisture in acorns 
One possible reason for the extreme variation in ~oisture among acorns is the 

thick pericarp tissue. To determine the distribution of moisture within individual 
acorns, pericarps of 20 acorns of each species were carefully removed. Both pericarp 
and embryo were dried for 15 hours at 105°C. 

Desirable sample size 
The. effect of individual acorn variation can be reduced by increasing the number 

of acorns in the sample, but the capacities of drying dishes and distillation equipment 
limit sample size. To determine a desirable size, 25 composited samples of 1, 2, 3, 5 
and 10 acorns each were processed for each species. The acorns were cut in pieces and 
dried for 15 hours at 105°C. The coefficient of variation was calculated for each 
composited sample size. 

Sample preparation 
Two tests checked the effects of sample preparation and drying method on mois­

ture measurement. In the first, fifty 100acorn samples of Q. shumardii were randomly 
drawn. Half were dried intact for 15 hours at 105°C, and half were processed by 
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two-stage drying. The second test included 60 samples each of Q.nigra, Q.alba, and 
Q. muehlenbergii; there were 5 to 10 acorns per sample. Acorns were prepared by 
three methods: intact, two-stage drying, and cutting in halves (small acorns) or 
quarters (large acorns) with hand shears. With the exception of the 130°C drying in 
the two-stage method, all ovendrying was for 15 hours at 105°C. Satisfactory grinding 
was achieved in 15 seconds per sample with a high-speed blender. 

Selection of air-oven schedules 
The procedures used were those devised by Hart and Golumbic (1966) and modified 

by Bonner (1972). Each species lot was thoroughly mixed and divided into 25 sublots. 
Twelve of the sublots were dried to varying degrees by exposure for up to 48 hours in 
an air-conditioned room. Twelve more were placed in a humid cabinet at room tem­
perature to absorb additional moisture. One sublot was not treated further. All sublots 
were then stored in polyethylene bags for about 20 days. 

For each species, 14 samples were drawn from each of four sublots of median 
moisture content. Samples were weighed to the nearest 0.1 g and dried in glass dishes 
in forced-draft laboratory ovens at 105° or 130°C. After 1,2,4,6,8, 12 or 24 hours 
of drying, they were removed from the ovens in pairs and reweighed. Cooling in 
desiccators was unnecessary because preliminary tests showed that in the air-condi­
tioned laboratory hot samples would not gain weight until four minutes had elapsed. 
Weighing a pair of samples took about 30 seconds. Loss of moisture over time was 
calculated as a percentage of fresh weight, and the four-lot average loss at both 
temperatures was plotted against drying time. 

Moisture contents of these same sublots were determined by toluene distillation of 
five-acorn samples (Horwitz, 1965). Distillation was into 10 ml Dean and Stark re­
ceivers for six hours. Preliminary trials showed that four to six hours of distillation 
was required to remove all moisture. A horizontal line corresponding to the mean 
moisture content as determined by toluene distillation was added to the time-temper­
ature curves. The vicinity of intersection of the toluene line with the time-temperature 
curves suggested promising air-oven schedules for additional testing. 

Moisture contents of the remaining 21 sublots of each species were then deter­
mined by toluene distillation and by the potential air-oven schedules. Chi-square 
tests were used to indicate the accuracy of the air-oven procedures to within one, 
two or three percentage points of the toluene values at 95 % probability (Freese, 
1960). 

Results 

Distribution of moisture in· acorns 
In Q.shumardii, Q.nigra and Q.muehlenbergii, the pericarp contained 25 to 33 % 

of all acorn moisture (table 1). With Q. alba, 41.5 % of total moisture was in the peri­
carp. Q. alba pericarps were noticeably thicker and comprised more of the total acorn 
weight than those of the other three species. 
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Table 1. Moisture distribution between pericarp and embryo in 20 acorns from each of four species. 

Species 

Character Q.shumardii Q.nigra Q.alba Q. muehlenbergii 
% % % % 

Moisture content of entire acorn ' 35.5 30.3 52.5 41.8 
Moisture content of embryo 37.2 31.3 51.0 42.S 
Moisture content of pericarp 32.3 2S.0 54.8 39.7 
Proportion of total acorn 
weight in embryo 69.0 69.4 60.2 67.5 
Proportion of total acorn 
weight in pericarp 31.0 30.6 39.8 32.5 
Proportion of total acorn 
moisture in embryo 72.3 71.7 5S.5 69.1 
Proportion of total acorn 
moisture in pericarp 27.7 2S.3 41.5 30.9 

Desirable sample size 
Comparison of the coefficients of variation for different sizes of composited samples 

indicated little advantage in having more than five acorns per sample (figure 1). There­
fore, five-acorn samples were used in the remainder of this study. 

14r------------------------------------------, 
--- SHUMARDII 

---- NIGRA 

--~ MUEHLENBE.RGII 

---- ALBA 

--------

o~~~~~~--~ __ ~--~--~--~--~--~~ o 2 3 5 

NUMBER OF ACORNS PER SAMPLE 

Figure 1. Effect of sample size on coefficient of variation of the mean (CV) in moisture content of 
four species of Quercus. Data are based on 25 trials with composited samples of each size for each 
species. 
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Sample preparation 
In the first test with Q.shumardii, intact acorns averaged 35.8 % moisture, and 

those measured by two-stage drying averaged 36.6 %; the difference was significant 
at the 0.05 level. In the second test there were no significant differences between the 
mean moisture contents of Q.alba and Q.muehlenbergii acorns prepared by three 
different methods (table 2). With Q.nigra, intact acorns had significantly lower mean 
values than those processed by two-stage drying or cutting; but there was no signi­
ficant difference between cutting in pieces and two-stage drying. Since cutting was 
much quicker and simpler than two-stage drying, all subsequent samples were cut. 

Table 2. Mean moisture contents as determined by three different methods. 

Method 

Species Intact Two-stage Cut in pieces 
% % % 

Q.alba 47.4 48.0 47.9 
Q. muehlenbergii 36.8 37.1 37.3 
Q.nigra 31.5* 32.2 32.4 

• Significantly different at the 0.05 level from the other two methods with Q~nigra. 

Selection of air-oven schedules 
The moisture-loss curves for Q.alba and Q.shumardii(figure 2) illustrate how po­

tential air-oven schedules were chosen. Theoretically, the point where the toluene 
line intersects the curves should indicate the best drying time; but this point may 
fluctuate among seed lots. The best drying times are those chosen from areas of the 
curves where the toluene line is identical to or at least parallel to the moisture-loss 
curve. On this basis, the following air-oven schedules were chosen for testing with all 
sublots: 

Q.alba - 7 to 9 hours at 105°e 
Q. muehlenbergii - 6 to 8 hours at 105°e 
Q.shumardii - 8 to 12 hours at 105°e 
Q.nigra - 8 to 9 hours at 105°e 

All l30 0 e drying times were rejected because of the angles of intersection of the 
moisture-loss curves with the lines defining the toluene values. 

After several trials within the times suggested above, the final toluene and air-oven 
comparisons were made with all 25 sublots. Q. alba and Q. muehlenbergii acorns were 
dried for eight hours at 105°e, and Q. shumardii and Q. nigra were dried for nine 
hours at 105°e. These air-oven schedules proved accurate to within three percentage 
points of the toluene values for Q. shumardii, Q. nigra, and Q. muehlenbergii (table 3). 
Q. alba was much more variable; the chi-square analysis suggested that eight hours 
drying at 105°e was accurate only to within six percentage points of the toluene 
value for that species. 
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\~.2!--~.___. __ ----
".- -- . ------

Q. SHUMARDII (31.5 %) 

4 8 12 16 20 24 

DRYING TIME (HOURS) 
Figure 2. Moisture loss over 24 hr drying at two temperatures for Q. alba and Q. shu1tlllrdii. Each value 
is a mean of four determinations. Toluene values are given by the dashed lines. 

Table 3. Summary of air-oven and toluene measurements. 

Species Samples Range of sublot Mean moisture Accuracy range 

Number 
moisture content with toluene values 
content % at 0.05 level of 

Toluene Air-oven significance % 
% % 

Q.alba 24 44.0-55.2 52.3 48.5 6 
Q. muehlenbergii 25 32.3-41.7 37.3 36.5 3 
Q. shu1tlllrdii 25 27.1-37.1 32.1 31.9 3 
Q.nigra 25 23.4-33.6 28.9 28.8 3 

Discussion 

Intact acorns did not completely lose their moisture unless the pericarps split open to 
expose the cotyledons to direct heat or contact with the toluene. The two white oaks, 
Q.albaand Q.muehlenberg;; had many pericarps already split open by emerging 
radicles; these non-dormant acorns frequently sprout in storage. Thus, there was no 
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difference between intact and cut acorns for these species (table 2). The other two 
species normally exhibit dormancy and had not started sprouting; some form of 
cutting or grinding was necessary to extract all moisture from their acorns. Cutting 
into halves or quarters is certainly easier than two-stage drying, and the procedure 
should be considered for all Quercus work. 

In experimental work, samples must be small enough to fit the equipment yet large 
enough to adequately represent the population. Sample sizes based on weight are 
normally preferable to samples based on the number of seed; but with Quercus and 
a few other large tree seeds, this number/weight relationship must be reconsidered. 
The wet weight of five Q. shumardii acorns can easily be 25 g or more. A reasonable 
sample size would be 10 g for small acorns, such as Q.nigra and Q.muehlenbergii, 
and 25 g for large acorns, such as Q.shumardii and Q.alba. 

The great variation in moisture content among individual acorns seems to be in­
herent with this genus. Pockets of insect and disease damage, thick spongy pericarps 
(on some species) and premature sprouting in storage may all contribute to this vari­
ation. This variation makes it practically impossible to meet the ISTA requirement 
of duplicate determinations not differing by more than 0.2 % (ISTA, 1966). 

The air-oven method with drying times seven to eight hours shorter than those now 
prescribed in the ISTA rules proved adequate for determining moisture contents in 
acorns of several North American oaks. Drying periods of eight and nine hours may 
be inconvenient, however, if the normal workday is eight hours long. Better accuracy 
with these methods was desired, but values to within 3 % at 95 % probability are 
sufficient for most seed handling decisions. Additional work should be done with 
Q. alba to try to improve the methods for that species. 
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INSTRUCTIONS TO CONTRIBUTORS 

Seed Science and Technology publishe$ original 
papers and review articles in all areas of science 
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concise but informative, containing key words 
which describe the subject matter for use in 
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Summary, indicating the scope of the paper in 
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immediately below this. Papers describing ex­
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Introduction. Materials and methods, Results. 
Discussion, Acknowledgments. References in the 
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authors the names of all should be given on first 
citation; subsequent citations should quote the 
surname of the first author and the words et al. 
All names should be included in the list of 
references. At the end of the paper references 
should be listed alphabetically in the form: 
Name, Initials (year). Title. Journal or other 

source. Volume number, First and last page 
numbers. Periodicals cited should be abbreviated 
according to the World List of Scientific Period­
icals; if not included the name should be given in 
full. Titles of books must be given in full, to­
gether with the publisher's name and the place 
of publication. 

Tables and figure captions should be typed on 
separate sheets from the main text. Figures 
should be supplied as drawings in black indelible 
ink on white card or on graph paper with faint 
blue ruling; they should be about twice the size 
they will appear in the journal. Lettering should 
be kept to a minimum; it should be large 
enough to allow the necessary reduction in size 
for printing. but may be entered in pencil if it 
cannot be done in a style suitable for reproduc­
tion. Plates are expensive to- reproduce and 
should only be submitted if they are essential to 
an understanding of the paper; 

Measurements should be expressed metrically, 
whenever possible following the Systeme Inter­
nationale d'Unites (SI) approved by the Con­
feren~ Generale des Poids et Mesures (1960). 
Species should be described by their Latin 
names; at the first mention the full binomial and 
authority must be given, but subsequently the 
genus should be abbreviated to its initial letter 
and the authority omitted. When a name has 
been stabilised by ISTA (see ISTA List of 
Stabilised Plant Names. 1966 and additions) 
synonyms must not be used. Botanical nomen­
clature should follow the International Codes of 
Botanical Nomenclature, 1972 and of Nomen­
clature of Cultivated Plants, 1969. 

Proofs will be forwarded- to authors for 
correction which should be restricted to printer's 
errors. Other substantial alterations can only be 
undertaken at the author's expense. Proofs must 
be returned to the publisher promptly. Twenty­
five reprints are provided free. Further copies 
may be ordered when returning proofs. 

RECOMMANDATIONS AUX AUTEURS 

'Seed Science and Technology' publie les memoi­
res originaux et les revues se rapportant a. tous 
les domaines de la science et de la technologie 
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publie egalement les comptes rendus des reu­
nions de I' Association et ses regles internatio­
nales pour les essais de semences. Les articles 
sont acceptes A condition qu'ils n'aient pas ete 
proposes, anterieurement ou simultanement, pour 
publication dans un autre periodique. 

Les manuscrits peuvent etre rediges en anglais, 
en franlrais ou en allemand. Les manuscrits en 
fran~is doivent etre envoyes A C. Hutin, Groupe 
d'Etude et de Controle des Varietes et des 
Semences, La Miniere - 78 - Versailles, France. 
lis doivent etre dactylographies sur papier 
format A 4 (210 x 297 mm), avec un double 
interiigne, au recto seulement et en laissant de 
grandes marges; chaque page sera numerotee A la 
file. On demande deux exemplaires. 

Une version abregee du titre doit etre inseree, 
comme titre courant, dans Ie coin superieur de 
la premiere page. Le Titre doit etre concis, mais 
explicite, et contenir les mots cles necessaires 
pour decrire Ie sujet dans les systemes d"Ab­
stracts' - Ce titre doit etre suivi du nom de l'au­
teur et de I'adresse postale complete de l'institut 
dans lequelle travail a ete effectue. Un Resume, 
indiquant en 200 mots au maximum Ie domaine 
couvert par Ie memoire; doit etre dactylographie 
immediatement apres. Les articles decrivant un 
travail experimental doivent normalement com­
porter cinq chapitres principaux: Introduction, 
Materiels et Methodes, Resultats, Discussion, 
Remerciements. Les references bibliographiques 
doivent etre citees dans Ie texte en indiquant 
entre parantheses Ie nom de I'auteur et la date de 
la publication A la suite des faits qU'elles etayent. 
S'il y a plus de deux auteurs, tous les noms 
doivent etre indiques dans la premiere citation; 
les autres citations mentionneront Ie nom du 
premier auteur suivi des mots et al. Tous les 
noms doivent etre inclus dans la liste des refe­
rences bibliographiques. A la fin de l'article, les 
references constituant la bibliographie doivent 
etre citees par ordre alphabetique des noms 
d'auteurs de la maniere suivante: Nom, Initiales 
des prenoms (Annee). Titre. Periodique ou 
autre source, Volume, Premiere et derniere 
pages de l'article. Les titres des periodiques 
doivent etre abreges selon la 'World List of 

Scientific Periodicals'; Ie nom des periodiques 
non mentionnes dans cette liste doit etre in­
dique in-extenso. Les titres des livres doivent 
etre donnes sans abreviations accompagnes du 
nom de l'editeur et du lieu de l'edition. 

Les legendes des tableaux et des figures doi­
vent etre dactylographiees sur feuille separee. Les 
figures doivent etre dessinees A I'encre de chine 
noire sur bristol blanc ou sur papier millimetre 
A reglure bleu pale; e1les doivent avoir des dimen­
sions A peu pres doubles de celles qui apparai­
tront apres impression. Les titres doivent etre 
aussi courts que possible, en caracteres de di­
mensions suffisantes pour permettre la reduction 
necessaire A l'impression; mais ils peuvent etre 
ecrits au crayon, s'ils ne peuvent etre executes 
d'une maniere convenable pour la reproduction. 
Les planches photographiques sont couteuses A 
reproduire et ne devraient etre prevues que 
lorsqu'elles sont essentielles pour la comprehen­
sion du memo ire. 

Les mesures doivent etre exprimees dans Ie 
systeme metrique en suivant autant que possible 
Ie Systeme international d'Unites (S I), approuve 
par la Conference generale des Poids et Mesures 
(1960). Les noms d'espece doivent etre indiques 
en latin; dans la premiere citation, Ie binome 
complet et Ie nom d'auteur doivent etre indi­
ques, mais, ensuite, Ie nom de genre doit etre 
reduit A sa premiere lettre et Ie nom d'auteur 
omis. Quand un nom a ete stabilise par I'I.S.T.A. 
(voir la Liste stabilisee des noms de plantes de 
I'I.S.T.A., 1966 et additions), on ne doit pas 
utiliser les synonymes. La nomenclature bota­
nique doit etre conforme aux Codes internati­
naux de Nomenclature botanique, 1972 et de 
Nomenclature des plantes cultivees, 1969. 

Les epreuves seront envoyees aux auteurs 
pour les corrections, qui doivent se limiter aux 
fautes d'impression. D'autres modifications 
importantes ne peuvent etre effectuees qu'aux 
frais de l'auteur. Les epreuves doivent etre 
renvoyees rapidement A l'editeur. Vingt-cinq 
tires-A-part sont fournis gratuitement. Des 
exemplaires supplementaires peuvent etre com­
mandes au moment du retour des epreuves. 
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HINWEISE FOR AUTOREN 
Seed Science and Technology verOffentlicht 
Origina!beitriige und Obersichtsaufsiitze aus 
allen Gebieten der Wissenschaft und der Tech­
nologie, welche sich auf die Erzeugung, Probe­
nahme, Priifung, Lagerung, Aufbereitung und 
Verteilung von Saatgut erstrecken. Die Zeit­
schrift berichtet auch uber die Ergebnisse der 
ZusammenkUnfte .der Vereinigung und ihre In­
temationalen Vorschriften fUr die Priifung von 
Saatgut. Beitriige werden unter der Voraus­
setzung angenommen, dass sie noch nicht einem 
anderen Organ fUr frUhere oder gleichzeitige 
Veroffentlichung angeboten wurden. 

Die Manuskripte konnen in Englisch, Fran­
zosisch oder Deutsch abgefasst sein. Solche in 
deutscher Sprache sollen an F. Ader, D-672 
Speyer, Obere Langgasse 40, West-Deutschland, 
gesandt werden. Sie sollen nur einseitigauf DIN 
A4-Papier (210 x 297 mm) doppeizielig mit 
breitem Rand schreibmaschinengeschrieben sein; 
aile Bogen sollen fortlaufend nummeriert und 
2 Kopien mit eingesandt werden. 

Eine gekurzte Fassung des Titels soli, um als 
laufende Oberschrift zu dienen, in der oberen 
Ecke der ersten Seite angegeben sein. Der Titel 
soli kurz, aber informativ sein und we Schlussel­
worter enthalten, die das Thema so beschreiben, 
dass sie zur Benutzung in bibliographischen 
Systemen dienen konnen. Der Name des Autors 
und die vollstiindige Postanschrift der Stelle, wo 
die Arbeit ausgefUhrt wurde, soil dem Titel 
folgen. Eine Zusammenjassung, welche den 
Zweckder Arbeit in nicht mehr als 200 Worten 
angibt, soil sich unmittelbar darunter anschlies­
sen. Aufsiitze, welche experimenteUe Arbeiten 
beschreiben, sollen normalerweise das Thema 
unter 5 Untertiteln behandeln: Einfiihrung, 
Mater/alund Methode, Ergebnisse, Diskussion, 
Anerkennungen. Literaturangaben ini Text sollen 
mit dem Familiennamen des Autors und dem 
Jahr der Veroffentlichung in Klammem hinter 
der zutreffenden Stelle aufgefUhrt sein. Bei mehr 
als 2 Autoren sollen die Namen aller Verfasser 
bei der ersten Zitierung angegeben werden; 
spiitere Zitierungen sollen nur den Familien­
namen des ersten Autors und die Worte 'et ai' 
anfuhren. AIle Namen sollen im Literaturver­
zeichnis enthalten sein. Die Literaturangaben 
sollen am Ende der Arbeit alphabetisch wie 
folgt aufgefUhrt werden: Name, Abgekfirzte(r) 
Vomame(n) (Jahr). Tite!. Zeitschrift oder son­
st~e Quelle, Bandnummer, Erste und letzte 
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Seitenzahl. Zeitschriftenangaben sollen nach 
dem Weltverzeichnis Wissenschaftlicher Zeit­
schriften (World List of Scientific Periodicals) 
abgekUrzt werden. Titel von Buchem miissen 
vollstiindig angegeben sein, zusammen mit dem 
Namen des Herausgebers und dem.Ort der Ver­
offentlichung. 

Oberschriften zu Tabellen und Abbildungen 
sollen getrennt yom Haupttext auf Bogen ge­
schrieben werden. Zeichungen sollen in schwar­
zer nicht loschbarer Tinte auf weillem Karton 
oder Millimeterpapier mitschwachblauen Li­
nien eingereicht werden; sie sollen zweimal so 
gross wie die Wiedergabe in der Zeitschrift sein. 
Die Beschriftung soll auf ein Minimum be· 
schriinkt bleiben; sie soll gross genug sein, um 
die fUr den Druck notwendige Verkleinerung zu 
ermoglichen, sie kann jedoch mit Bleistift ein­
getragen werden, wenn sie nicht in einer fUr die 
Wiedergabe geeigneten Form ausgefiihrt wer­
den kann. Fotos sind teuer in der Wiedergabe 
und sollen nur vorgelegt werden, wenn sie fUr 
das Verstiindnis der Arbeit unerliisslich sind. 

Ma/3angaben sollen nach dem metrischen 
System ausgedriickt werden und wenn irgend 
moglich, dem 'Systeme Internationale d'Unites 
(SI), folgen, welches durch die 'Conference 
Generale des Poids et Mesures (1960)' bestiitigt 
wurde. Artenangaben sollen mit ihrer lateini­
schen Namensbezeichnung erfolgen; bei ihrer 
ersten Erwiihnung muB der vollstiindige Doppel­
name und die Quelle angegeben werden, spiiter 
darf die Gailung mit ihren Anfangsbuchstaben 
abgekfirzt und die Quelle weggelassen werden. 
Wenn ein Name durch die lSTA festgesetzt 
wurde (siehe 1ST A List of Stabilised Plant 
Names, 1966 und Ergiinzungen dazu), diirfen 
Synonyme nicht verwendet werden. Die botani­
sche Nomenklatur soil dem Intemationalen 
Code der Botanischen Nomenklatur von 1972 
und der Nomenklatur der Kulturpflanzen von 
1969 foigen. 

Den Autoren werden Korrekturabzuge zur 
Vomahme von Korrekturen. die sich nur auf 
Fehler des Setzers beschriinken sollen. zugesandt. 
Andere wesentliche Anderungen konnen nur 
auf Kosten des Autors vorgenommen werden. 
Die Korrekturabzuge mussen dem Herausgeber 
unverzOglich zuriickgegeben werden. 25 Sonder­
drucke werden kostenlos zur Verfiigung gestellt. 
Weitere Sonderdrucke ~onnen bei Riicksendung 
der Korrekturabziige in Auf trag gegeben werden. 
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