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THE HARD WHEAT IN GREECE
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“Geoponika (Agricultural), B, F. Kokolios,
VoI ;5 5 Thessaloniki, Director of the Grain Institute of

July 1962, pages 1-10 the Greek Ministry of Agriculture

' SUMMARY
N ,

Around the year 1930, the varieties of hard wheat accounted for
about 70%¢ of the total wheat-growing area. Since that time, and due to the

development of improved, high-yield varieties of soft wheat, this percentage

hag dropped to 287, representing today about three million stremmata {1
stremma is equal to about 1/l of an acre] with an annual yield of 450,000
tons,

In view of the international demand of hard wheat, an effort is being
made to increase the production of hard wheat for export purposes. This
effort must be based on the yarieties Limnos, T-58128, and I~5830I, which
give yields higher by 30% thay the rest of the varieties cultivated today
in Greece, and also are qualItafg.wly superior,

“Yhsg o

__ ¥oreaver, the varieties of hard wheat must be given preference over . .-
3 the soft ones in areas carefully selected as more suitable for them. The

use, to soms extent, of hard wheat by the Greek farmers for bread-maling
mst be avoided, |

. INTRODUCTIQN

During the last few years, an increased demand for hard wheat is
observed all over the world, This must be attributed to two main reasons:

a) The fact that there is an increased consumption all over the
world of the products obtained from hard wheat, i.e., of semolinas and
macaroni-like products in general.

b) The fact that the world production of hard wheats shows & decline
in terms of both acreage and total yield.
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An effort is being made to counteract this deficit in the world
production of hard wheat by increasing its cultivation at the expense of
the soft one, and by increasing its average yield per acre. As a result
of this effort to counteract the world deficlt of hard wheat, all countries
_ capable of growing hard wheat have organized programs far the expansion
! . and intensification of its cultivatlon and production, Thus, for-instance,
! in the United States, in Canada, and in Australia, namely in the wost im-
portant wheat-producing and exporting areas of the world, the world
deficits of hard wheats have been taken into consideration and programs
have been initlated aiming at an increased productien of hard wheats to
overcome the existing deficits.
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In Italy, which as a neighbor, our country follows closely, the
subject has been under study for the last few years and an effort is under
way to reduce the country's deficit in hard wheat products. Already, after
two local conferences for the study of the subject which took place in
Ttaly in 1958 and 1960, an International Conference was organized in My
of this year cn the cultivation of hard wheat. The purpose of this Con-

" ference was to study and arrive at conclusions on the methods to be followed

for the increase of the ylelds and the improvement of the quality of the

;’ hard wheats, in order to achieve a substantlal increase in their production.

In our country the cultivation of hard wheat is following the same
‘decreasing trend which is observed all over the warld; the areas where hard
wheats are cultivated keep gradually decreasing every year. However, as a
consequence of the recent connection of our country with the European
. Commor: Market and of the shortage of hard wheats in the countries that com-
g prise it, a possibility is created for the expart of large quantities of
g hard wheat, This possibility dictates the expansion of the cultivation of
Se— =% oo U lard wheats to an extent proportional to the circumstances. In view then,

: ' of the possibility of experts of hard wheat to the countries of the European
; Comnon Market, the Ministry of Agriculture is programming this year, very
e~ gorrectly, an enhanced cultivation and an increased production of such
3 wheats, The purpose of the present study is to examine the course followed
by the cultivation of hard wheat in Greece, to analyze the causes contribut=-
_ing to the considerable decline in their cultivation observed in recent years,
and to reach certain conclusions as to the measures to be taken for & re-
newed stimulatidn of the cultivation of hard wheat and an increased produc-
tion. This can be achieved by a) expanding its cultivation in soils, and
ecological areas in general, where such expansion is possible by the use of
new varieties which give higher ylelds and are technologically superior,

and b) applying in a large scale improved technical methods which definitely
contribute in both increased ylelds and improved quality.
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GENERAL

When we speak of the varieties of hard wheat (meaning those, a grain
section of which, has a glassy appearance) which ars cultivated in dreecs,
we must keep in mind that they belong exclusively to the species Triticum
. Durum, while the Greek varieties of soft wheat (meaning those, a graln- .- . - - -
Section of which has a floury appearance) belong almost exclusively to the i
species Triticum Vulgare, ' '-
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3 In the past, there used to be cultivated in small scale in Greece

L some varieties with hard (glassy) grain belonging to the species Tr.
Polonicum, and some varieties with soft (flcury) grain belorging TWthe
Species ir, Turgidum. However, today, the Tr. Polonicum is not cultivated :

any more and the 1Ir. Turgidum also tends to disappear Irom the Greek wheat

cultivatien,

e s e g w‘.m.n D5z g

We must also keep in mind that whereas the hard wheats are charac~
terized as spring wheats and are usually sown all over the world in the
spring, in Greece and the other Msditerranean countries, because of the
nild climate, sowing takes place, almost as a rule, in the fall, in the
same manner as for the soft wheats. The varieties characterized as "two-
manth!s® or "iaree manthfs? which are sown in the spring constitute a
negligible percantage.

GENERAL FEATURES

The two species of wheat which predominate in Greece are genetically
different, having a different number of chromosomes. In the haploid form
n = 1l chromogomes for T, Durum and n = 21 for Tr, Vulgare., For this reason
" a cross between varieti®s of fhe two species results in a certain perceritage
of infertility, whereas between varieties of the same apecies a cross is ,
always fertile. It is believed that the number of chromosomes of the various : ]
varieties of wheat, which i3 always a multiple of 7, has arisen from various T
original species, having genomes of 7 chromosomes each, by crossing and
polyploidy. N

Thus the hard wheats having n = 1l chromosomes (2 x 7) in their
haploid form are considered to contain the simple genomes A and B (ot
gt 7 chromosomes each) of two original species, namely of Triticum Monoecocounm
g (A) and Aegilops Speltoides (B), while the soft wheats WItE 21 chromosomes
contain, In addition to the above two genowes A and B, the genome D of a
third species which has been identified as the Aegilops Squarrosa, also
with n = 7 chromosomes in its haploid form, accoﬁnﬁ To Seara, Sarkar .

and Stebbins,
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As for their origin, N. Valilov maintains that the initial cradle
of hard wheat was Abyssinia and the Mediterranean Africa, while that of
soft wheat i3 considered to be Persiz and the part of India near the
Himalayas. The lact is that both species were lmown and cultivated in the
prehistorie years by the peoples around the eastern Mediterravean, and that
the word 8 i t o 3 {wheat] appears to be of Semitiec origin, ~ -~ 7
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! | MORPHOLOGICAL FEATURES
- ¢ : In eddition to the alrsady mentionsd hardness {byaline texture} of

¢ - the grain, the-hard wheats differ morphologically from the soft omes by  °
’" * - - the appearanceé of the spike, Thus, the spike of the hard wheats is wider

at the sides, so that its front (the position of the spike in which only
one series of spikelets is visible) is always narrower than, or equal to
the side (the position of the spike in which both serles of spikelets are
visible), whereas i the soft whoats the spike is wider at the frant, so
that the latter is always wider than, or equal to the side, A fact con-

: ‘tributing to this different appearance of the spike is that the hard wheats
T mature up to four grains per spikelet, wherezs the soft wheats mature up
to six grains per spikelet; for this weasan the spikelets of the latter
have more width (wider front). )
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The spikelets of the hard wheats are closer to each other than those

of the soft wheats.. Thus the spike of the hard wheats 1s shorter and more
compact. : _

UEDLITY RNV VST S IRV APRPLEN
o83

In additior, the spikes of all varieties of bard wheat cultivated
in Greece bear awns, usually long, in contrast to the soft wheat, some

_ varieties of which bear awns usually shorter than those of the hard wheat, - .. -
and some others no awns at all,
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_PHYSIOLOGICAL FEATURES . _

i

From the physiological point of view, the varieties of hard wheat
cultivated in Greece today are definitely more late~ripening than thosas
: of the soft wheat. For this reason they are subject to unfaverable condi-
¢ tions during ripening (hot winds, etc.), They also have weaker stems and
are taller in the final phase (from fertilization on) and consequently they
are more susceptible to lodging than the soft onea, Both of these dis-
advantages contribute to the lower yield of the hard wheats in comparisen
to the soft cnes, In general, the hard wheats thrive better in dry, hot
areas and are harmed by excessive hwddity.
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Since in our country a higher natural moisture content of the soil
vsually coincides with greater fertility, we can sgy that, in general, the

'. soft wheat is better suited for such soils, whereas the hard ane is more

suitable for scils of lesser fertility and of lower moisture retaining
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capacity. This does not mean that the hard wheat cannot also thrive in
very fertile soilcs found in areas of lower rainfall and not capable of re-
taining much moisture.

Moreover, an unfavorable factor for the cultivation of hard wheat
in our country is the harshness of the winter in certain areas (like, for
instance, Western Macedonia, some areas by the River Evros, and, in
general, areas of high altitude all over the country). In such areas, hard
vheat can be damaged much more than soft wheat by subfreezing temperatures.

In conclusion then, the hard wheat in our country is in its right
place when sown in semi-fertile or little fertile and rather dry fields -
which constitute the majority of the wheat-growing fields in Greece - in

- the warmer parts of Northern Greece and in all of Middle and Southemm

Greece and the Islands. Thus, there are vast possibilities for an expan-
sion of its cultivation at the expense of the soft wheats.

USES OF THE HARD WHEATS - TECHNOLOGICAL PROPERTIES

The hard wheats are used for the production of semolina, macaroni,
and other similar products used as food, in contrast to the soft wheats
which are used for the production of flour for brezd-making., This can
be attributed to the fact that, because of the hardness of their grain,
due in turn, to the different structure of their endosperm, they are not
pulverized (to flour) to the same degree as the soft wheats during milling,
but give rise to a material more coarse anc compact, the semolina, suitable
for the macaroni industry. Also, the hard wheats have a higher protein
content than the soft ones, a quality especially desirable in the macaroni
Industry.

A cormon occurrence in our country is the use by the farmers of hard
wheat for bread-making, while the bread consumed by the city population
comes exclusively from soft wheats. The farmers using hard wheat for maldng
bread maintain that the bread made from hard wheat is better than that made
from soft. This impression of our farmers is due more to the fact that
the consumption of hard wheat bread is a long-time habit of theirs, than
to an actual qualitative superiority of such bread. It is universally
accepted that hard wheat is less suitable for bread-malking than soft wheat,
as, on the other hand, the latter is less suitable than the former for the
macaroni industry.

Supporting this view are the results of a study of the bread-making
value of the Greek wheats which is being conducted in the Chemical Labora-
tory of the Grain Institute., In Table I below we give a few characteristic
data, taken from the results obtained so far in this study, about the quality,
from the point of view of the bread-making value, of the main varieties of
Greek wheats,
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fable I
Z ad-Making Value of Greek Wheats
§
e 3 . _ Quality Amount Valory- Bread-
Varieties of of wet netrle making
? Gluten Gluten & number number
i Soft wheat
R R P 157 Elastic  x -3 | w | w |
: ; T- 368290 | Elastic 18 - 28 19 1
: M¥enbana Medium elastio 22 - 32 37 36
e Hard wheat
' Iimmos Flowing 26 - 36 28 | 28
&

According to the data in Table I, the Greek wheats have, generally
spealdng, a moderate bread-making value, but in particular, cur soft wheats
are definitely superlor than the hard ones as far as bread production is

concerned,

And if we take into account the fact that in Greece the price

of hard wheat is higher than that of the soft, it beccmes clear that those
using hard wheat for tread-naking are eating bread of a lower quality and
a higher price than the bread made of soft wheat.

TEE COURSE FOLLOWED BY THE CULTIVATION OF

HARD WHEAT IN GREECE IN THE LAST THIRTY YEARS

Statistical data on the wheats cultivated in Greece were kept only
since 1931. Unfortunately, data concerning the particular varieties of

1930-31, 1933-3L, 1938-39, 19k5-k6, 1956-57, 1957-58, and 1958-59.
The data up to the year 1545-L6 cover only the acreage cultivated

S et s aRaM et s g T e

e

i e
e, TS EALE ST

wheat were not kept every year together with those on acreage and yields,
As far ag we know, such data are available only for the cultivation years

with each variety, while for the last three years (1957-59), in addition
to the acreage, there are data on the ylelds of each variety.
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¢ The collection of such data begun at a time at which owr country !
i3 decided to follow a policy of expansion and intensification of wheat-
growing, in order to cover the needs in bread of our population from local :
[ sources to an always larger extent. The purpose of this statistical work
was to follow the progress in the cultivation of improved varieties of !
wheat, which had been imported from abrosad or created in the Grain Institute. ;
i Although these data are discontinuous, covering only seven out of g
bt the thirty years of the period 1530-1960, they zive a true picture of the i
i redistribution of the varieties and, in genersl, of the hard and soft wheat
Y7o~ ~ during this thirty year period. The data are presented in Table IX. -
i Areas (in Stremsata) Cultivated with Hard and Soft Wheats
1 ; l ' Total
L ! :  Hard { Soft Unspecified
T i Tears | wheats | wheats wheats wheat;g::wing
it t f;
a ; i 1930-31 | 3,717,183 | 1,260,221 599,213 5,576,617
T ! £ 3 i
“" | 1933-3L | 4,756,232 | 2,811,797 972,598 8,340,627 i
3 | 1938-39 | 1,195,095 | L,lag,la1 | 613,089 9,559,595 !
b | 29l5-L6 | 3,678,150 | 3,802,005 | 291,296 7,772,251 e
(1 s ‘
ﬁi !E i - - e - - - S ety *‘{ P St M i Eet i S
I ; 1557-58 3,214,086 7,563,054 s47,579 11,3213 699 }

! { E :(
i | 19859 | 2,03 | TeEEL | TN | 1,653,550 o
i

t

i

The data of Table II bscome clearer and easier to perceive, if
expressed as percentages of the total wheat-growing area for each year,
as shown in Table III. -
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5 % 4
; i Areas Cultivated with Hard and Soft “mheats Expressed é
‘ F 85 Percentages of the Total Wheat-Growing Area &
3 Hard Soft Unspecified
; Years wheats wheats wheats :
} 1931 66.66 22,60 10.74 é
B 193k 57.02 | 313 11.67 i
3
1939 17.0l 16,23 6,73 :
i
1546 L7.32 18,92 3.76 !

| 1957 30.30 61,27 5.1
| 1958 28.30 66.78 L.8L
1959 26,18 66.79 6.76
The data in Tables IT and III indicate that in owr country, in 1931, &

e b e

the hard wheats were occupying the two thirds of the total wheat-growing

: P area. Since that time they are constantly and steadily being displaced by
1 the soft wheat:, so that they only cover today an area smaller than the
one third of the total,

We are not in possession of any data on the areas cultivated with
hard wheat all over the world to compare them with owrs. We note, however,
that in Italy, which from the point of view of both soil and climate, most
closely resembles our country, the bard wheats occupied, in the perioed
195457, 28.6% of the total wheat-growing area, a percentage which is in
striking agreement with that observed in our country during the same pevi.d.

The main varieties of hard wheat cultivated in our country in recent
years (data of 1958) are shown in Table IV.
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Table I §
Main Varieties of Hard “heat and the Respective Occupied Areas
; Varieties (i Area P:izzﬁgﬁa&é i
o stremmata) growing area
; Eretria 220,502 1.95
e Cmmes | ampm | ol o
I'- L6okg 88,252 0.78
f . S. Capelli 2L5,588 2,17
Ak Basak 315,15k 2.79
Asprostaro 331,600 2,93 ,
Gremmenia gk,150 0.74 ’!,
Kokkinostaro L7,299 0.L2 :
Kentouzi 76,472 0.68 ;
Mavragani 301,756 2.65 3
Monologi 51,9C0 0.Lé ) i |
_.Bos Basak 30,000 0.27 - -“
Deves 25,855 ) 0.23
Sari Basak 31,327 : 0,28
Trimini and Dimini 27,314 c.2y _
Miscellaneous 157,208 1.37 )
Total 3,211,066 28.38 o
i
|
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% ' REASCNS FOR THE OBSERVED REDISTRIBUTION :
i :
¢ The beginning of the tairty-year period under examination, 1930-1960, H
- coincides with the bepinning of the development of improved varleties of :
H : wheat which, although very little used before 1930, occupy today, as shoun :

. . in Table V, the 3/L of tha total wheat-growing area.

Table V .
Aveas Occupied by Iuproved Varieties of Wheat o

: ' Percent of i
2 ; Years Stresmata total wheat- Voo
’f ; growing area é
I ) ¢ i
3 | ;o
: 1931 216,363 Lab2 -
1934 1,751,963 21.00 z
i 1939 3,007,171 ' 31.L6 i
: iy
¥ \ 19k 3,670,990 L7.23 ¢l
¢ b i
¥ . 1957 7,886,811 71.76 g &
; | -
2958 8,337,139 73.62 g

e I B 1559 8,925,66L 76.72 7 :
Tables VI and VII show, more specifically, the areas occupied by

: varieties, and the latter within the total of the native varietles.

by
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5 : hard and soft varieties; the former within the total of the improved
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i Table VI i
; Areas Occupled by Improved Varieties of Wheat %
;
] Percent of the
Stremmata total of i
Years improved varieiies
Hard Soft Hard Soft
wheats wheats wheats wheatls i
S B U5 71;,868 171,515 30.39 69.61 L
1934 W, 948 1,607,01% 8.27 91,73
t 1739 150,303 2,556,868 14.98 85.02 !
| 1L6 1,217,867 2,153,323 33.17 66.83 j
3 1957 1,756,2L7 6,130,564 22.27 77.73
1958 1,736,851 6,600,568 20.83 79.17
! 1959 1,893,618 7,072,046 20.77 79.23
|
{ Table VII
Areas COccupled by Native Varieties of iheat i M
Percent of the
B e  Stremmata . total of e ——— e
Years native varieties ‘
Hard Soft Hard Soft
3 ' wheats wheats wheats wheats !
; 1931 3,602,315 1,088,706 76.99 23,01 |
il 3L | 4,611,283 1,c0k,783 g2.11 17.89
1939 l:,0L6,792 1,862,5L3 68.L8 31,52
13 1946 2,L60,L83 1,318,782 6459 35,11 "
P 1557 1,573,537 932,619 62.79 37.21 o
‘ 1958 1,477,215 962,186 60.55 39.15 |
1959 1,223,771 697,805 63.69 36.31 [
.
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The data shown in Tables V, VI, and VII lead us to the following
conclusions:

a) The decrease in the cultivation of hard wheats was concomitant
to the progressi-e spreading of the improcved varieties.,

b) The native varieties, wh.? continuously decreasing in total
occupied area, kept the ratio of harwu to soft varieties almost constant at
2 : 1.

¢) The improved varieties, while increasing steadily in total
ﬁccupled area, also kept the ratio of soft to hard wheats constant at
: 1,

Consequently the decrease in the cultivation of hard wheat in Greece
can be attributed to the increased cultivation of improved varieties of
soft wheat as compared with that of the improved hard varieties,

Unfortunately, we are not in possession of experimental data com-
paring native varieties of hard and soft wheats nor of data on the yields
of the various varieties of wheat cultivated in the whole country before
1956, Therefore, we cannot reach any conclusions regarding the reasons
for which the hard wheats were cultivated in the past in our country in
an area twice as large as the soft wheats. The only explanation that seems
to be close to reality is provided by the estimations of the yields of the
various varieties made by the local Bureaus of Agriculture in every Pre-
fecture of the country during the years 1957-1959. The results of these
estimations are summarized in Table VIII,

Table VIII

Estimated Yields (in Kilograms Per Stremma) of the Native
Varieties of Wheat During the Years 1957-59

Years heats deats | wbeste
1957 116.7 113.6 96.6
1958 117.9 118.9 113.0
; 1959 117.1 107.4 109.9
§ Average ! 117.2 ; 113.3 107.5
; |

;
B Sy



bl

AR

We observe here that in the three~year period in question, in every
year and on the average, the native varieties of hard wheat gave about the
same ylields with the native varieties of soft wheat. In view of the fact
that the price of hard wheat is higher, in our country too, than that ol
soft wheat, one can deduce that our farmers cultivating hard wheats were
right in prefering the hard over the soft wheats. We believe that tho
data of this threo-yecar period can be taken as more general and that we
can safely maintain that the native varieties of hard and soft wheats cul=-
tivated in Greece ~ with the possible exception of a few years unfavorable
for one or the other group - have always given ylelds approximately equal.
Consequently, the preference of hard wheats by our farmers, in view of
their equal yields to the soft wheats, was due to the higher economic
gain, because of the relatively higher price of the hard wheats,

This, in owr opinion, explains the higher proportion in the area
occupied by hard wheats as compared with the soft ones, observed in Greece
in the period preceeding the development of improved varieties.

We come now to the question of the decrease in the cultivation of
hard wheats, which, as we have shown, is connected with the faster spreading
of the improved varieties of soft wheat as compared with that of the im-
proved varieties of hard wheat. In Tables JX and X and in Diagram 1 we
present comparative data from experiments in various parts of the country
showing the differences in the yilelds of the native wheats on one hand, and
the improved varieties of both hard and soft wheat on the other. Because
it is not possible to present data for each individuval, native or improved,
variety cultivated today in our country, the tables present data concerning:

a) For the native wheats, the most common native variety in each area.

b) For the soft improved wheats, varieties I - 38290 and T - L6025,

. which during the years 1957-59, represented 73,5% of the total area culti-

vated with improved varieties of soft wheat.

c) For the hard improved wheats, varieties Limnos and I" - 46OL9
which represented, in the same period, 73.8% of the total area cultivated
with improved hard wheats.

Thus, we believe, the data presented can be taken as representative
of the respective groups (native, improved hard, improved soft) since they
refer to varieties of wide distribution within eacl: group.
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Table IX

Comparative Yields of Wheat Varieties in Experimental I’ields

Years Yields in kilo=- Excess of |Excess of
of grams per stremna improved improved
Locatior experi- over soft over
cation megta- . Improved native improved
t. 7 Na& e hard
on Hard 1Soft Tyarg | Soft
COLD AREAS -
FERTILE FIELDS
Ptolemais 12 204 - 320 - 116++ -
L 161 187 | 263 | 26 |102++ 76
SEMI-FERTILE FIELDS
Tripolis 13 L9 - 183 | =~ 3l
3 190 203 | 210 | 13 20 7
Dourouti 11 95 - (151} - SG++ -
S 121 128 | 169 7 L,8++ Li++
MEDIUM WARM AREAS -
FERTILE FIELDS
Thessaloniki 6 261. - |29 | - 35+ -
(Valtos) 4 265 250 | 301 |-15 36+ 51++
Nea Zoi 11 307 - |32 - 15 -
L 336 286 | 356 | =50+ | 20 TO++
Serrai 1k 293 - 307 | - b+ -
5 - 258 | 326 | - - 68++
L 329 276 | 3LO |-53+ | 11 6L+
Kopais . 5 185 | 228 | 297 | L3+ [112++ | 694+
SEMI-FERTILE FIELDS ;
Thessaloniki . 1L 15 177 | 205 | 32++ | 60++ 28++
Larissa 15 207 239 | 25L | 32+ | L7++ | 15
WARM AREAS - 5
FERTILE FIELDS ’
Messara 12 212 - ' 280 | - 774+ -
L 158 | 217 | 217 | 59+ | 59+ 0




Notes on Table IX:

a) In the fertile experimental fields ¢ “‘hessaloniki (Valtos),
Nea 20i, and Serrai, as native variety was used ‘o improved variety
Mentana, which has been culiivated in these arei. [or thirty years. These
areas, before the introduction of Mentana, were cultivated with barley,
because there was no native variety of wheat suitable for them.

b) In the experimental fields os »iolemais and Tripolis, variety
- hgozs was used as the improved soft wheat and in all the rest variety
I - 38290.

¢) In the experimental field of Messara, variety I" - LEOL9 was used
as tho improved variety of hard wheat and in all the rest variety Limnos,

_ , Diagram 1
Comparative Yields of Hard and Soft Wheats in Experimental Fields

E’ - £
:, Ty + M oived LI
< ‘\\ ----».o’:::‘-':\‘.""‘ 2
: \
E ~\7 \\N,
“ ”—Q\
o4 “‘4f/f% N:;;\
: . // N \
\\
L_uf {..L«..)
(7} 109 1)1 "(53)
POREOMEVE S D
§F 2 3 8 £ 3 ¥ &8 § 3
KEY:
1 - Soft whezis 5 - lea Zoi 10 - lLarissa
2 - Hard wieats 6 - Serrai 11 - Messara
3 - Native wheats 7 - Valtos (I.S.) 12 - Tripolis
L - Yields in kilograms 8 - Kopais 13 -~ Thessaloniki
per stremma 9 - Ptolemais 1L - Dourouti
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To 1llustrate, in particular, the superiority of the improved hard
vheat over the native hard wheat, we transfer from Table IX to Table X the
excess yield (in ldlograms per stremma) of the former over the latter, in

those cases where the control native variety was one of hard wheat.

Table X

Yields (in Kilograms per Stremma) of the Improved
and Native Hard Wheats in Ixperimental Fields

s s e el o A T 0 b R AL M%w}x‘xumﬁmmd o s U&'ﬁ’%;&%

t Excess of
f f Locations Native Tuwproved owigp::zzie
- Tripolls (Mavragani) 150 203 13
” Dourouti (Rousias) 121 128 7 :
| Kopais (Kombouai) 185 228 L3+
Thessaloniid (Deves) |  1u§ 17 320+
, Lerissa (Deves) 207 254 k7o
) § Messara (mm) 158 217 5++

The data of T_a’oles IX and X indicate that:

iy FLRLY R

1. The improved hard wheats exceed in yield the native ones by

7 - 59 kilograms (6 - 36%). This excess is significant (32-59 kilograms
per stremma, i.e., 15-362), in the areas of medium warm to warm temperatures
(Thessaloniid, Larissa, Kopais, Messara). It should be noted that in the

tal fields of these areas the native control is a varlety of hard
wheat and, therefore, we can say that the replacement of native hard wheat
by imprcved in areas best suited to hard wheats brings sbout an irerease
in the yield of at least 30 and up to 60 kilograms per stremma.

2. The improved soft wheats exceed in yield the native ones by far
more than the hard wheats, and, to be specific, by 3L-116 kilograms per
stremma (23-61%). This excess is observed in 811 experimental fields and
is considerably larger in the more fertile and colder areas of the country.
It should be noted that the conclusions of this as well as of the preceding
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paragraph do not refer to the comparison of the yields in the experimental
fertile fields of Thessaloniki, Nea Zoi, and Serral, where the improved
variety Mentana was used as the native control.

3. In the experimental field of Messara, in the island of Crete (warm
area) the improved variety of hard wheat was equal in yield to the improved
soft variety, and in Larissa the former competed with the latter, remaining
behind only by 15 kilograms per stremma, or 6{. In all other experimcntal
fields the improved soft wheat exceeded in yield considerably the improved
hard one (28-76 kilograms per stremma or 16-L1%) with the only exception
of Tripolis, for which the data are not complete. This excess is larger
.in the more fertile and colder areas.

Similar information we also have from the statistical data on yields
in the whole country for the period 1957-59, taken from the esiimations
of the Local Bureaus of Agriculture, which are shown in Table XI.

Table XI

Yields Per Stremma in Greece During the Years 1957-59

Percent excess

Improved of improved Percent excess
Years ﬁzzgzg wheats over native of soft
over hard
Hard Soft Hard Soft

1957 112.5 136.1 | 186.3 21 6l 37

1958 117.3 15L.0 | 18L.L 31 Y 20

1959 2.4 139.9 | 171.5 24 53 23
Average 11L.1 1,3.3 | 180.7 26 58 26

Surmarizing, then, the above data, we conclude that:

1. The 2 to 1 proportion between the cultivated hard and soft wheats
respectively, observed around the year 1930, was due to the fact that the
ylelds of those groups of native varieties were about the same and, since
the market prices of the hard wheats were higher, the farmers preferred
them over the soft.
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z 2, The rapld decrease in the cultivation of hard wheat, which i
occupies today an area less than half that of the soft wheat, is due to g
the development and spreading of the improved varietles, and especially
4 of the Improved varieties of soft wheat, which giving jyields higher by 3
! sbout 25% than those of the improved hard varieties, were paturally pre- 3

A " farred by our farmers. In spite of the higher price of the hard wheats,

the soft wheats, by their higher yields, were producing higher econonic

; gains for the farmer, for the same cultivated area, :

; i

| TODAY'S FRODUCTION AND THE NEEDS OF CUR CO™TRY :
i INBARD-WMEAT — T i
f 4

5 4

The production of hard wheat in our country during the years 1957-59

; is shown in Table XII. é

| Table XiI H

7

] Produstion of Hard Wheat in Greece in the Years 1957-5% ;
Hard wheats, Unspecified 5

Years kilograms wheats, ]

1%7 m,m,B& 59}1‘89,881 g

1558 111,569,539 61,849,076 §

s et 402,59L, oo 86,137,600 i
! Average haaa 25_73102 o 69, 258, 8_22_ S DU :?E_

Thus, the average production of hard wheat in our country was 420,000

If we aid to this figure part of the unspecified wheats,
which are varieties of either hard or soft wheats not specified by the

persans ccllecting the statdstical data, we can caleulate that the average
production of hard wheat in our country in the last few years is of the

tons per year.,

order of 450,000 tons per year.

What are, on the other hand, the reeds of cur country in hard wheat?
The hard wheat produced in Greece is, of course, completely used up within

LR SR
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3
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? the countary, It 18 not known, however, what part of it is used in the §§
: way the hard wheat should be used, namely for the production of semolinas §
| ‘%{15‘
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and macaroni products, and what part is used « wrongly - by the producers
for making bread, e are mentioning here, indicatively, that during the
years 1952-54 the Greek industry had an average yearly production of 35,000
tons of macareni products. This amount should be increaged by the addition
of the macaroni-liks products made by the peasants themselves and by taking
into account the progress of this industry in recent years, to 100,000 tons,
Considering, then, that for this productien not over 150,000 tons of hard
vheat are used per year, thers is an excess of about 300,000 tons of hard
wheat per year left in our country, which apparently is used for bread-
making

ARG
s s ot B AN < G BT TOAEERETN I D R R 7 e
A i 5 g et

OUR FUTURE NEIDS IN HARD WHEAT

In Italy, which is renown for its consumption of macaroni and similar _
products, and which has a population six times that of our country, the :
average yearly consumption of hard wheat, locally produced or imported,
was 4,267,000 tons in the years 195L-57. This means that in Greece, with :
the existing population, and if the demand for macaroni products was the
same as for the Italians, we should use about 800,000 tons of hard wheat
per year, Ve will never reach this amount, but we conld easily reach that
of 300,000 tons. In such case, our local producticn of hard wheat would
sti1l leave a large margin for export. This margin could be further in-

creased by the expansion and intensification of the production of hard
wheats in owr country,

MACARQNI PRCDUCT CONSUMPTIOW I OTHER COUNTRIES
AS COMPARED WITH THAT OF (UR COUNTRY

It is eatimated that the averapge consumption of macaroni and similar o
products per capita in the ysar 1955 was:

3% kg for Italy ;
20 kg for Switzerland !
6.3 kg for France
3.4 kg for Germany
2.8 kg for the United States
2 kg for Belgium

In our country, if we use the above mentioned production of 35,000
tons of macaroni by our industry, the per capita consumption corresponds
to about 4.5 kg. Thils figure should be increased by the prozress that .
certainly toock place in this industry in recent years, and by the per
capita proportion of home-made macaroni and pastry goods by the peasants.
Then, the par capita consumption in Greece must be at the level of 12
klograms. Thus, our country comes second, after Italy, in the consumption
of macaroni and similar products. And this consumption today seems to be
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on an increase, so that one can predict that the figure of 12 kg per
capita #will be exceeded., This makes it necessary to standardize and
organize better the country's production of hard wheats and the more

: rational use of them; all of the exdsting data today on the production
< _ and uses of hard wheat products clearly indiecate that the culiivation of
1 hard wheat and the use of its products is conducted without the guidance
that 1s required,

i POSSIBILITIES FOR THE FRODUCTIMN OF MORE HARD WHEAT
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, We have already given (Table IX) experimental data indicating that
' the improved varieties of hard wheat give yislds hipgher by sboubt 30 kz

{ g9 strerma than the native anes. This excess of 30 kg is also confirmed
i by the statistical data on the estimated yields of different varieties of
wheat in owr country during the ysars 1957.59 (Teble XI)., Today (average
of 1957-59), 1.L zdlltons of strermata are still cultivated in ocur country
i with native varietiss of hard wheat. The simple replacement of these

: varieties with the best suited for each area improved varietles of hard

1 ; wheat could inerease cur yearly production of hard wheat by about 50,000

; i tons. Another 1.5 million of stremmata are sti)l cultivated with native
varietles of soft or unspecified wheat, The replacement af those by it
proved hard wheats, the average yields of which during the years 1957-59
was 143.3 kg per stremma, means an increase of over 200,000 tons in our
production. '

Tris course of action, namely the replacemsnt of the native varieties
by improved hard wheats, which, as we mentioned before, could increase our
yearly production of hard wheat by 250,000 tons, is, in our opinion, the
‘most profitable both for the national econory and for tre farmers, But we
know, from experience, that such replacement can proceed only at a slow
pace, whereas the need to obtain, from the very begirnning, a good position
in ihe internaticnal trade of hard wheat Is moré wrgent and requires solu-
tions giving faster results, Such solution is the increzse in the cultivae
tdon of bard wheat at the expense of the soft, irn those areas which on one
hand offer a favarable ecological environment for hard wheat, and on the
other cultivate almost exclusively wheal, When a farmert's economy is based
mainly on one kind of cultivation, he is eager to follow any suggestions
that would tend to increase the income from that cultivation. For example,
despite the fact that in Crete and the other islands the improved hard
wheat gives about the same yleld as the soft one, and they are both con-
siderably superior than the native varieties that cover 50-50% of the total
vheat-growing land in this areas, we cannot expect the farmers to show
an immsdiate interest ir the production of hard wheat; the expected gain
from such a conversion of thelr wheat cultivation would improve their
total economy to a very small extent, since the latter is based mainly on
other kinds of cultivation. But even if the conversion in thess aress
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were to take place immediately, again the contribution to the hard wheat
trade would be very small, if not negligible, because the wheat production
in these areas can usually cover just a small part of the needs of the
farmers themselves. .

On the contrary, in Thessaly, for example, where the farmer's
economy 1s based mainly on wheat, the farmers can turn immediately to the
cultivation of hard wheat, if convinced that such a turn will increase
their income from wheat-growing. For their personal economy, this means
an equal increase of their total income, since the latter is derived al-
most exclusively from wheat-growing. For the governmental program, on
the other hand, such a conversion would mean the immediate offer of large
quantities for export.

The experimental data presented above indicate tha%, with the excep=-
tion of the cold areas, the hard wheat competes successfully with the soft
in semi-fertile solls of relatively low moisture retention. Such soils
constitute the larger part of the 11 million stremmata oultivated today
with wheat in our country. This means that there are vast possibilities

‘for an expansion of the cultivation of hard wheat above the 3.2 million

stremmata that it occupies today, by partial displacement of the soft
wheat, To achieve a production as high as the needs for export would
require, should be considered rather easy.

In addition to the quantities of hard wheat that would be obtained
from an increase in the cultivateod areas, considerable quantities of hard
wheat could become available if our farmers were persuadad not to use hard
wheat for making bread.

An intensive effort, along these lines, to convince ouwr farmers
about the qualitative inferiority of bread made from hard wheat as compared
to bread made from soft wheat, and, if possible, a more attractive price
difference between hard and soft wheats, would make available for export
large quantities, even from the expected crop of 1962.

POSSIBILITIES OF TMPROVEMENT OF THE CULTIVATION
AND PRODUCTION OF HARD WHEATS

It becomes evident, from what we have discussed so far, that an
expansion of the cultivation of hard wheats in our country would be very
easy and would inevitably result in a considerable increase in the produc-
tion of hard wheats and in the creation of stocks for export. Ve believe
that the increased .production of hard wheats and their export would result
in a real and substantial change in the economy of many areas of the coun-
try, if, concomitantly with the increase in total production, measures
were taken aiming at the following goals:
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1. An increase in the yields per stremma of the cultivated hard :
: ,
wheats, _ i
2, An improvement of the quality of the hard wheat production and ?
. especially of the exported lots. i ' : :-
3. A standardization of the production of hard wheats and their
classification into variocus catezories with strictly kept specificaiians. 3
: :_ L. A programming of the exports of the stocks of hard wheats to ¢
;— -———————becreatad. - - §
- : ="
4 : The increase of the yields of the hard wheats and the improvement {
: : of their quality can be brought about by taking the necessary measurss R {
i . namely: !
i ! i
: 1. By making campulsive the gradual replacement of the native ;
varieties of both hard and soft wheats by improved varieties of hard wheat s i
: while making, at the same time, every effort to achieve the highest possible :
: yields by applying the appropriate, improved techniques of cultivatien. é
3 Ihis effort should be reinforced by guidance of the farmers and by material H
and moral support, namely by awarding loans, prizes and other material and ?
: moral revards, -
) E
: o 2. By promoting the cultivation of hard wheat only in those soils, 5
t - and in those areas in which the hard wheats, when cultivated, yield a ;
: - protein of excellent quality with excellent plastic properties. The i
; - eultivation of hard wheats in very fertile and moisture retaining fields ko
e e b oSt be svolded, since in the soil of such fislds, the hard wheats cannot B
i compete with the soft ones and give products of inferior quality. Cultiva- §
- Lo tion of bard wheats in fields not sultable for the production of hard &
T T IT T Twheats “of “excellant quality would créate a big problem, because it would kY
become very difficult to sell the wheats produced in rich and moist soils 2
to. the industries, both local and foreign. ;f.;
. ) %]
3. By making the use of fertilizers for hard wheats compulsive gjg
and, if possible, supervised in every aspect. b
: ' 54
_ L. By makirg sure that the harvesting of the hard wheats takes 7%
place at the time at which the proteins and most of their properties are | 5
: in the best possible shape, since it has been conclusively proven that the %e
f time of harvesting has a considerable effect on the quality of the gluten g5
and on its plastioc properties, : gj;
% \
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NEW IMPROVED VARIETIES ON WHICH THE DEVELOPHINT OF THE CULTIVATION
OF HARD WHEAT MUST BE BASED

The use, to the present day, of native varieties of hard wheat in
our. country (Table II) and their incomplete replacement must also be attri=-
buted, to some extent, to the fact that the improved varieties of hard
wheat by which the replacement of the native ones was attempted, were, in
some cases, not the best suited for that purpose; they were a little late-
ripeninz and had wintry properties, which hindered their spreading in the
southern areas, whereas in the northern parts of the country, for which
these varieties were best suited, their spreading is almost complete. How-
ever, what was not accomplished with the older improved varieties, we are
confident that will be accomplished with the new ones; by crossing the
variety Limnos with some others we have obtained progenies which, although
retaining the good properties of Limnos, do not have its disadvantages and
especially the late-ripening, which was the factor that hindered its
spreading in the southern areas. These new varieties, known from our
previous publications, are the following:

1) T - 58128, resulting from a cross between the varieties S,
Capelli X (Limnos X f(Florence X Arditto) X Sinzil).

'2) T - 58301, resulting from a cross between the varieties Limnos
X T - L4142 (Variety T - IL1L2 is a pre-war cross from unknown parent
varieties).

3) T - L60L9 resulting from a cross between the varieties Limmos
X (Florence X Arditto) X Sinai. -

All above varieties ripen 8 to 13 days earlier than variety Limnos
and we predict that it will be possible to replace vy them all native
varieties of both hard and soft wheats in Thessaly, Sterea, Peloponnese
and the Aegean Islands, In addition, in Northern Greece, variety I - 58301
can replace in most cases variety Limnos; this is desirable because of the
better agronomic properties and especially the better quality of the former,
All new improved varieties mentioned above give high yields, competing
successfully with those of Limnos,

Table XIII gives good evidence of the yields obtained with the above

varieties of hard wheat. The average yields of these varieties are com-
pared with those of Limnos in the network of experimental fields.
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Table XIIX

Comparative Yields of Improved Varieties

of Hard Wheat in Experimental Fields

Years of | TYields-‘in kilograms Differences
experi- per stremma from Limnos
Location menta- '
tion |Limos h60h9i58128 58301| L60L9| 58128158301
COID AREAS - l
| FERTILE FIELDS ,
:  Ptolemais L 187 - l 155 | 165 | = =32 |22
; 3 (1 a7 - - etk - -
| SEMI-FERTILE FIELDS b
| Tripolis b3 203 1183 " 197 | 201 |-20 |-6 |-2
i Dourouti 5 1128 | - 1260125 |- -2 [-3
. (Ioanninon) L i 133 123 | - -10 ; - -
: ; : ! e
'MEDIUM WARM AREAS = ' g ; |
. FERTILE FIELDS ; | ; g ;
| Thessalonild 5 20 | - 2k o2sh- e | ke
(Valtos) | L 258 273 - 15+ ;- -
Nea Zoi ! L 286 - 298 | 286 | « | 12+ 0
(Thessalonilkd) | 3 {277 (3001 ' - o+ | - -
Serrai 5 ;258 ; - 229 |2k | - 1-29 |-13
L 252 A7 - -5 |- -
Kopais 5 28 ; - 20422 |- -2k -3
L 1235 216 - | 19 | - -
i ! | H
SEMI-FERTILE FIELDS ; ; i :‘
Thessaloniki 12 ;187 |20 - | 13+ | - -
8 119k | - | - 12061 - | = 12+
\ 7195 | - 202 - 7+ | -
| Larissa 9 1286 1258 - 1 - | 2+ |- -
! 7 1259 | - 254122 - (-5 [-7
\ i : . f
\WARM AREAS - | | ‘ ;
! FERTILE FIELDS i | | ; ;
’ s i
| Messara (Crete) s 1175 - 221 206 | - ! Lb++ { 31+
' ;L iw7 a7 - +60++! - -

-




From the data of Table XIII it is concluded that in the northern
and warmer parts of the country (lessare - Crete), the superiority of the
yields of the new varieties over those of Limnos is clear-cut, wicreas in
the colder areas (Ptolemais), Limnos is definitely superior. Bet.een
these two extremes, in the medium-warm areas of the country, the new
varieties appear to be equal in yield to Limnos.

OUTLOOK FOR THE CREATION OF VARIETIES OF HARD
WHEAT OF BETTER QUALITY AND HIGHER YIEID

0f course, the efforts of the Grain Institute for the improvement
of the Greek hard wheat did not stop with the creation of the above men-
tioned varieties., New crosses were tried and new biotypes were created
which are being tested in a large network of experimental fields to
determine their ylelds and their general agronomic properties. At the
same time, these new varieties are being examined in our technological
laboratory for an evaluation of their quality. From the data collected
so far, both in the field and the laboratory, on the new biotypes, the
outlook seems very good for the cultivation of some of them in a large
scale in the near future.

TECHNOLOGICAL VAIUE OF THE DEVELOPED
VARIETIES OF IMPROVED HARD WHEAT

Our examination of the technological value of the hard wheats has
shown that, qualitatively, the new varieties stand very well and that there
is still room for their further improvement by the selection of the best
suitable fields for their cultivation, the use of the appropriate fer-
tilizers and by the correct handling of the question of harvesting.

The data collected in the technological study of the above hard
wheats are summarized in Table XIV. These data refer to the weight of 100
liters, the weight of 1000 grains, the percentage of hyaline grains, the
percentage of proteins, the ash, the semolina, and the extensiographic
energy, as well as the maximum height of the respective diagram.



Table XIV

Comparative Chemical-Technical Data on the Value
of Greek Varieties of Hard Wheat

On wheat On semolina
bt . Extensi- :
Locations - o ;g ography @35
%18 eRla| 9T | b 2 X
and [ ] @ = ) © m
.o 43 © 5+ B o n QO =
w | BolBB®| 8| ST | = o | 85
Varieties °led! B E1 A% lwD| 7 b 5% 86
£t L2 3-‘§ ;ﬂ QO t. S o] (o] F i‘;S é o
S|4 t.r-o'm o | o ¥ © @ 'fé.c: o ©
[+ 2 ! > ‘b 7] ) =
Oy E A |m < b = [= o
Thessaloniki - : ?
(semi-fertile) ; L
* Limnos A |76.5 :38.7 8L i11.17 |1,L53 | 53.2 |19.5 | 320 | 7.L9
T - L60LS B |77.7 | L2.1 185! 9.28 11,597 |52.0 /36.0 {380 | 5.8
| I"- 58128 B |77.5 { 4B.9 | 95 {13.70 {1,567 | 52.0 {51.0 | L8O | L.98
| T = 58301 B |76.5 | 38.2 : 88 | 11.k2 1,625 | 52.3 {10.0 | 360 | 5.87
Larissa 3 Pl
Limnos B {79.5 L2.3 166 20,54 11,291 Lk.8 (12,5 {220 | 6.31
T - L6OL9 A| - 138.8 29110.,29 [1,2L3| = - - -
T - 58128 A 180.5 L0.1 ;88 {11.83 1,383 | L7.6 |LL.o [L6O | 5.22
T - 58301 A 181" | L0.6 {79 {11.02 {1,509 | k8.2 |28.5 [360 | -
Dourouti : ! oo l
(Ioanninon) ; ! T ! :
) Rousias A - [50.7:27110.1312,0911 - - [ - -
Limnos ! A ,! - ' h9nh : 28 ‘ 9098 g 1’9311 - . - - -
T - LécL9 |4 {78.2|L8.1 |21 9.8 1,910|L5.5 12,0260 }10.63 |
T - 58128 A $81. | L6.5 LL:10.5% 11,80k 51,9 13L,0|380 | 7.53
| T - 58301 B 81, | 13.7:57 {10,k {1,768 5.k !28.0 360 | 9.C9
iMessara (Crete) i i ;
i FEretria 4 (78 {50.6]83.12.60:1,725 | 1B.0 ;28,5 | 380 5.35 |
| Limnos B |8 ! 50.5i88. 11.82,1,579|50.0;12,0|3C0 | 5.16
| T - LéoL9 B!80 L8.L:71 9.781,501|50.,5 {27.0380 | 5.19
I - 58128 B |80.51 48,1164 23.001,673|51.5 k2.5 |L20 | L.72!
T - 58301 A 81.51Lh8.1191 12.36 {1,596 | 52.0 |35.5 | L20 | 5.L9
Kopais g i : ] i :
Limnos B: = 'h3.,2:40 9,611,870 - | - | - -
T - L6ok9 B| - ;L3.1]58 10.91:1,998| - 1 - | - -
T - 58128 B|78.5|43.1 83 12.75 |1,9L | k7.3 {20.0 | 260 | 5.07 :
T - 58301 { B|79.5! k6.7 /57 10,45 °1,8L2|Lk.0!1L.0] 240 | L.76.

Note:

A = Yellow, B = Amber, A = Dark red.
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The color of the grain is indicated as follows:



On the basis of these data the improved varieties of hard wheat
can be classified, in terms of quality, in the following order:

I  wvariety I ~ 58128
II variety I - 58301
IITI variety Limnos

IV variety T - L60LS

This data also show that some of the new varieties of our Institute
possess the basic features required for their promotion in the world <rade,
and that they can compete with the varieties of hard wheat of Canada and
Arerica, if the good properties that they exhibit a2re reinforced by taking
all the necessary measures during cultivation and harvesting.
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