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INCHKEIL CARBONIZED GRAIN REPORT

ALAN D FAIRMEATHER

The great bulk of material examined consisted of Avena (cat) grains and
floret parts., Most florets were entire with the caryopsis (grains)
investad within the lamma and palea. The majority of such entire florets
and the broken parts identifiable were of the cultivated cat (Avena

gativa) but there were numbers of entire florets and identifiable parts
(especially basal fracture scar) attributable to A.fatua (wild oat) and A.
strigosa (the bristle oat),

In addition thero were same few grains of barley anmd wheat, The a@uall
nanbers indicate an inadvertent contaminant of the crop or a mixing in
procass of store. The barley grainsg were often twisted at the base and
with a confarmation which made them most closaely attributable to the
hulled, lax six-row type of Hordeum wvulgare. Moat wheat graina, and thare
were very few, were of the Triticum aestivam type but ane grain was
markadly humped and more like T. rigidum (rivet wheat).

Mich of tho sample was fusad in lumps wnich, when examinad and sampled,
wera found to be a physical conglameration of the matarial sampled
'loose’, There was no significant difference between sampled lumps or
betwaan the fusad material and the loose matarial sampled. The fusion and
condition of the grain indicate damp storage before carbonization., Many
grains seem to have bean physically compressed and distortad. This was
particularly noticgable in the barlasy grains, Such compression without
avidance of impact damage is unlikely below 248 molisture content {(mc),
(8afe long-term storage of dry grain neads mc of 14%)., Although
relativaely few barley grains wore found, the comppression which mogt seem
to have sufferad (a greater proportion than the cats component) may
indicate a different treatment fran tha large number of oats,



It is poasible that mixing occurred after separate treatment of the cats
and barley, It is certain, uowewer, that both cats and barley were
carboni zed together with the occasional wheat grain. The feow wheat grains
ware not cagpressad,

Many grains showed signs of germination having startad (ie slze and shape
of embryo and 'dimpling' or caoncavities on grain surface). There were,
however, no 8igns of extensive radical development to form a mat of root
hairs. This is consistent with damp storage. Germinaticn may have been
stoppad before carbonization or by parching (which causad the
carbonization of this sample).

Storage in alr-tight pite allows same gemuination to bogin but is soon
stopped and preservation effected in an atmosphere where 0 is used up and
0) increased. The sides of such pits are often damper and can cause
grain to stick. 1In like manner grain in 'dry store' may be damp against a
wall with less free air movament aliowing tie grains to deteriorate and
stick together, Indaod it is possible that such fused grain masses may
have been discarded and burned as being inadible, especially if tainted by

fungal growth.

There appeared to be oocasional very fine strands connecting sane of the
grains but the presence was not sufficient to state with confidence that

the grains were joined by fungal hyphaa,
Fusion of grain massas may be caused by:

actual germination and root-hair develogment forming a holding weft
fungal growth praducing a weft (myoelia) of hyphae binding grains
togathars
axdates fram darp grain foming an adhesive glue between grains;

4 during heating damp grain exudates rich in solutes being concentratod
by evaporation on the grain surfaces to fomm tar-like adhesive.

Fram clode exanination of the grain masses fusion would seem to be caused
by factors 3 and 4 above.



Stage of processing

The f{lorets had been knocked or threshed fram the sheaf and raxed and
winnowed to romove straw or any other cereal parts other than those of the
flarets thanselves,

Very few small light wood seeds were faund, Most frequent were large
heavy carpoids which wauld have been hard to remowve fram the grains, being
in the same size class ie corn cockle (Agrostemma githago) and hairy tare
(Vicia hirsuta). It secms probable that the lighter 'seeds' may have boen
winnowed out. The grains thanselves were nearly all unbroken although
many were distarted (see discussion above),

The material in the lurps was mainly entire, ie caryopses (grains)
invested in tho florets (ie with lemma and paiea adhering)., This
indicatas that heat was prabably applied as parching to facilitate the
ramoval (*shellin') of the lamma and palea fram the cat caryoopsis. Much
of the 'loose' material was also entire but a substantial proportion of
floret parts had braoken off, freeing the grain.

The lemmas, palsas and awns and thelr fragments made up nearly all of the
fraction less than 0,amm, Fragments of these parts constituted the

greatest volume of the fine fraction, 1e leas than O.6mm. The rast of
this latter fraction (20%) was made up of fine mineral grains.




TABILE 1

Estizatae of species represented in grain sample

{ 10% Avena fatua wild cat
95% ( 80-90% Avena sativa cat
( 10% Avena strigosa bristie ocat

5% ( Hordeun vulgare (lax six-row, hulled) bere, barley

{ Triticum acstivo campactum wheat
( T. cf turgidum rivet wheat

Percentaje of 'soads' found other than abowve

58 Agrostamma githago corn cockle

1 Chrysanthoman segetum corn marigold

1 Galeopsis tetrahit agg. hemp nettle
10 Polygonwn aviculare agg. knot grass

1% 2 Polyqgonum cf persicaria redshank, perslcaria

3 Sperqula arvensis corn spurrey

30 Vicia hirsuta hairy tare

5 Vicia sp tare type soeds

& VOLUME

Zm MAjrostemma, Avena cf sativa, Hordeum

triticum Vicia 63

lmm Avena strigosa, A, fatua 19

0.6mm  Awns lemmas paleas Sperqula chaff 7
0.6 broken parts of awns lenmas

paleas etc, Light chaff 11

The light chaff fraction (lammas paleas) could not easily be ramoved
before parching (probable staga of carbonization), whethor accidental or
daeliberate, as these partes adhere tenaciausly to oat grains.

Tha moet comoch 'weed' epocies wee probably Avena fatua (wild oat) but its
actual frequency is not easy to judge fram grains alone, The presence of




diagnostic flaret parts, especially the distinctive fracture-scarrad

bases, were notod and when whole florets were encountered in the mass,
Fram this it is estimated that perhaps as much as 10w of Avena grains were
fatua,

The status of Avena strigosa is prabably that of a crap impurity as

diagnostic parts of the floret encauntered would indicate a similar
proporticon cf the Avena fraction as for fatua, ie about 10%,

The graing of the above two Avena species wouald be expected to fall within
the size range of l-2mn with few larger. Avena sativa's grajns would be

mainly in the larger size rangc: ama,

Both A. fatua and A, strigosa were more froquent than Hordeum or

Triticum, Of caurse A. strigosa was a crop in its own right able to
produce grain fram poor exhausted land and would have been widely grown
'pure’ at the time of carbonization.

Agrostamma githago {(corn cockle) accountad for 48% of weed 'seeds’
encaunterad other than Avena; the mosc frequent impurity throughout, It
13 hard to clean cut of a grain sample as the size and density of the seed
is similar to cereal grains. It was a very camnon prablem prior to the
19th century and more sophisticated @echanical cleaning methods, The seed
contains variable proportions of glycoslides; the saponin content may lead
to a susceptibllity to leproay according to Godwin (1976}, At any rate
large numbers of seeds make meal ard flour unpalatable or even iLnadiblae.

Vicia hirsuta (hairy tare): 308 of weed seads encauntered were those of
tare, 'It is the worst wead that is' declarad John Fitzherbert in his
Bcke of Husbandry 1523 (ex Salvisb.u'y 1961). 1t is a scrampling, choking,
woad which campetes vigorously with crops and seriously interferes with
harvest., Tha seads encounterod waere often attached to ramalning sod parts
by which the species was identified. The 8ize maxes cleaning from grain
difficult,

Another Vicia ep was present with larger seads but these wara not
idantified to species level: possibly V sativa sap anquatifolia,
Polygonum aviculare agy, Polygonun cf persicaria (knot grass and




redsnark}: 10% and 2% of weod 'scad' ocaurrences, Knot grass in its
varioaus forms 13 a comon weed of arable lamd, It ig low and prostrate
and is difficuit to hand-wead cut of a crop once developed. It interferes
with drying of the sheaves at thelr base.

Polygonum fruits with same perionth parts adhering were found and were
most closely camparable to persicaria. Camparatively few fruits were
found. In same ways this 1s surprising as it is a camon weed,

Sperqula arvensia (corn spurrey) was found in about 3% of 'seeds'
encauntered, In larger numbers this would indicate an acid-impoverished

so1l, Incidences ware, however, surprisingly low for this connon weald,

Galeopsis tetrahit agg, (hemp nettle) represented ocaly 18 of 'secds'.
This is a very low incidence and one might have expected more. 1t is in
the same size class as Agrosteamma and one could conclude that it has not
boen cleanad out but was infrequent in the crop.

Chrysanthemm segatum (corn marigold) had 18 representation, again vory

low,

The paucity of spocias in the small-size class could indicate sae
sieving/winnowing of the crop as sore would e expected in this size
class., Bowever, soil conditions and rigorous weoding may have kept a
clean crop.

In sSummAry!

1 The sample is Avena sativa with an admixture of A. fatua and A.
strigosa and occasional grains of Hordeum and Triticum.

2 The grain has boan thrashad and raxed or winnowad to ramove straw and
parts cther than florats,

3 Carbonization occurrad bafore 'ahellin' (the ramoval of lemma and palea
by parching). Carbonization probably occurred as a result of
over-parching, It may be the result of burning discarded material or

cleaning the grain pit by fire.




4 Other specles represented were few but the majority of ‘seeds' found
were large and in a size class similar to the grains and hard to

ramove. These speclies were carn cockle (Agrostemma githago) and hairy

tare (Vicia hirsuta). Only eight epecies other than Avena, Bordeum and
Triticum were foind.






