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POTENTIALS FOR FURTHER INCREASING THE WHEAT
PRODUCTION IN OUR COUNTRY

3eoponika, Nos, 112-113, B. F. Kokolios, Director
Novezber=December 1963, of the Cersal Institute

Salonika, Greace , pp 279-290

The small number of agricultural areas which are ncw becoming even
amziler due to the continuous increase of our agriculture population,
demands intensified wheat cultivation and an increase in the wheat ylelds
to such a degree as to allow the survival of this continuously increasing
agricultural population. This intensification of soil cultivation could,
and should include all plants, as there are great possibilities of in-
creasing their yleld by the use of new methods bassd on a more scientific
and reasonable exploitation of the soil.

Anorg the various plants whose yield could be increased are the
coreals, i.e., wheat, barley, oats, corn and rice.

We should, however, emphasize that during recent years the cultie
vation of cereals has improved considarably and today's ylield is better
than that of a few years ago. MNevertheless, the yield of the above-
mentioned cereals are not as high as they could be, according to the
climatic and geological conditions of our country. The ecological en-
vironment of our country calls for a much higher yield.

What improvements were noted during the last years in the culti-
vation of wheat in our country?

According to the statistics of the Ministry of Agriculture, the
wheat yield in our country thirty years ago was between 60-70 kilograms
per acre. Since then tha wheat yleld per acre has increased. In 1957-
1963 it reached 150-160 kilograms,
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CGHART 1
Wheat Yield Per Acre

YEAR YIELD YEAR YIELD
1919 62 1939 100
1920 70 1545 62
1921 73 1946 96
1922 57 1947 68
1523 56 1948 95
1924 435 1949 110
1925 66 1950 98
1926 6k 195 98
1927 7L 1952 99
1928 66 1953 134
1929 62 1954 118
1930 L7 1955 129
1921 50 1956 118
1932 77 1957 157
1933 m 1958 162
1934 88 1959 153
1935 87 1960 156
1936 b4 1961 18
1937 95 1962 155.5
1938 14

The increase in the production of wheat by almost 90 kilograms
within thirty years should be attributed to the improved methods of cul=
tivation used by our farmers during the last years, and also the wide use
of improved varieties and selected seeds of these varieties in use in the
various areas.

However, despite this important increase of wheat yield during
the past thirty years, our country's development and progress in wheat
production is very retarded particularly when we tzke into comsideration
the recent progress of other foreign couniries such as France, Italy,
Canada, United States, and others.

The statistics below supply us with a piocture of the developments
which have taken place in scme foreign countries and in owr country.




CGHART 2

Wheat Yield in Kilos. of Some Foreign
Countries and of Qur Country

COUNTRIES 1943 1953 1957
1952 1959 1959

1. Albania ol - 106
2. Austria 171 2 217
3. Belgium 322 47 367
4, Bulgaria 124 148 167
5. Czechoslovakia 150 194 205
6. Demmark 365 387 398
7. TFrance 183 228 235
8. Germany, West 262 296 32
9. Gemany, East - 348 304
10. Grooce 102 139 157
11. Hungary 138 142 15
12, Italy 152 185 186
13. Holland 365 381 391
14, Poland 125 i3 162
15. Portuzal 72 86 89
16. Rumania 102 106 119
17. Spain 87 59 107
18. Swedon 209 233 23
19. Switzerland 2635 303 s
20, Great Britain 272 16 328
2l. Yugoslavia 120 132 159
Lverage - Eurcpe 147 171 182

22, Canada 128 133 121
23. U.S.A. ni 139 158
2Lk, Argentina s 132 13
25. Brazil 74 e 56
26, Chile 119 129 136
27. China (22 areas) 96 - 180
28. Turkey 100 103 11
29. Ezypt 184 227 233
30. Japan 185 218 224
31, Alglers - 67 66
32, India 66 % 72
33. Austpralia nz 115 110

From the above statistics, we can conclude that our country is
definitely behind France and Italy in wheat yleld per acre, but Greoce,
ronethaeless, 1s ahead of such countries as Spain, Turkey, Portugal and
dustralia and is almost in the same position &8 Canada, U.S.A., eto.




GRAPHIC CHART NO. 1

Average Wheat Yield in Kilos., Per Acre in Some
Foreign Countries and in Qur Country

Legand:

1 « France

2 « Italy

3 = Canada

4 =« Australia

5 - Uo S.A'

4 ~ Greece

7 = Turkey

8 = Spain

9 = Yiald in kilos/acre
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The above statistics show by chronological periods the wheat
yield in our country and in other foreign countries such as France,
Italy, Canada, U.S.A., Australia, Turkey and Spain.
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Tne higher wheat yleld of some countries as compared to that of
Greece and especially those in the neighboring Mediterranean countries
of Italy and France, are dus partly to the better enviromment for wheat
existing in these countries, and partly to the fact that these countries

e

. use widely improved methods for the cultivation of cereals, while most

¢ of our country lacks these improved methods. The increase of wheat proe
duction in some foreign countries such as France during the last few
years (which resulted in a 50% increase of wheat yield per acre as com=
E pared to the pre-war yield) is due to the use of new and improved

varieties, especially the variety "Etoile de choisy" in South France,
and the variety "Cappelle" in North France. This increase in wheat
yield is also due to excellent fertilization.

e L e G

Italy, the second wheat producing Mediterranean country, has also
nade great progress in wheat production through the use of new varieties,
improved technical cultivation and especially the wide use of fertilizae
tion which has almost been generalized during the past few years.

The continuous increase of wheat yleld as compared to the pre-war
years in Canada, U.S.A., and other countries, should be attributed to
the improvement of wheat production measures taken by these countries.
For instance, the use of orly improved varieties with constantly controle
4 led productive potential; the merchanuiming and circulation of varieties
: and better quality seeds which resulted in a constant qualitative and
quantitative improvement of cereals in these countries,
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By corparing tue above statistics regarding the development of
vhoat yield during the past few years in our country and in a few foreign
countries, we can conclude that although our country has made significant
progress in wheat production, 1t still lags behind many other countries.
Bocause of this, our country is significantly low in wheat yleld despite
the fact that its soil, climate and in genoral its productive potentidl
is not very different from that of the other countries.

This low wheat yield of our country is due mainly to the fact that
unlike other foreign countrles, we have not yet generalized the improved
trchnioues of wheat cultivation. We can easily increase our wheat yield
if wo distribute the improved techniques of cereal cultivation dictatad
by the conclusions reached through the experiments for the intensifica-
tion of cereal cultivation. By the generalization of the improved
techniques in cereal cultivation, the wheat yields which are now 150-160
kilograms per acre will be increased and swpass even 200 kilograms per
acro. We are now far below the maximum potential of wheat yield allowed
by the ecolozical envirorment of owr country. Holland and Belgium have
a wheat yield of about K00 kilograms per acre; France about 250; Italy
easily over 200 kilograms; Greace should definitely come close to 200
kilograms per acre.

FTACTS ON WHICH THIS FURTHER INCREASE OF OUR COUNTRY'S
WHEAT YIELD MAY BE BASED UPON

Vo have said earlier that the further increase of the wheat yleld
in our country is quite possible. But what are the facts upon which we
base this prediction?

Tho possibility of further increase of wheat yleld in our country
is based on the following facts:

A. The latest experimental data of the Institute of Cereals.

B. The high wheat yleld produced by some progressive farmers who
cooperatcd with the Institute and who followed patiently the suggestions
of the Institute and produced a much higher average yleld than others in
ouwr country.

A. TNSTITUTE DATA ON EXPERIMENTAL WHEAT YIELDS

1. Sixteen years of experimental data (1947-1962) at the Central
Institute field, shows that a wheat yleld of 225 kilograms per acre was )
achieved despite the fact that the above-mentioned field was in a very
poor ecological envirorment. The soil was sand-clay, very absorbant
and dry, and the climate was dry-hot with very little rain, especially
during the critical period of the growth of the stem and the saed. The
corresponding statistical data of wheat yleld in Greece during the same
period of time shows an average of 125 kilograms, i.e., nuch lower than
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the potential yi.ld of 225 kilograns, i.e., about the same as the yield
achieved by the experimental statlon whose soil, in respect to fertility
and climate, 1s inferlor to that of the average field ir Greece,
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Diagranm 2.
Comparison of the averaze yield G-38290 with the average yield of the
various varieties in experiments at the Central Institute with the aver-
age yield of the country during 1947-1962. Legend: 1 - Yield in kilos/
acre; 2 - Contral Institute; 3 - Average of G-38290; & ~ Average of other

varieties; 5 - 4verage of the country; 6 = Ge38290; 7 - Other varietiss;
8 ~ Country; 9 - lé-year average.

2. IDxperimental data during the period 1956-1962 at Serrai,
Larissa, and Messara wherc the fields are fertile and moderately fertile
with regular rainfall, show that the wheat yleld in these areas could
easily reach 407, 317 and 275 kilograms per acre. These were the average
wheat ylelds achieved in experiments at the sub-stations of Serrai,
Larissa and essara during the period of 1956-1962.

3, Experimental data during the peried 1956-1962 at the experi-
mental stations of Douroute, Tripolis and Ptolemals in very poor soils
(Dowroute and Tripolis) with regular rainfall, and in an area of fertile
soils (Ptolenais) also with regular rainfall, show that areas close to
these experimentc. stations can substantially increase their wheat yield,
i.e., they can reach a yield of 227, 236 and 298 kilograms which the

experimental stations ¢f these areas reached during the above-mentioned
seven year perilod.

L, Six years of experimental data (1956-1962) at the Kopais field
which has a fertile soil and regular rainfall, show that by using an
improved variety and the necessary care the wheat yilelds in areas close
to our experimental ecological enviromment could reach 349 kilograms per

acre. Tnis was the yleld achieved by our experimental Kopais stations
from 1956-1962, .
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Legend:

1 = Yield in kilos/acre

2 = Serrai

3 = Average G=-33290

4 = Average improved varieties
5 = Average of the cowntry

6 = 7=year average
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Diagram 3.

Comparison of the average yield of G-33290 with the average yleld of the
other varieties at the experimental stations of Serral, Larissa, Messara,
as compared with the average yield in the country during the period

1956-1962.
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Diagram “o

Cozparicon of the average G-46025 and G-38290 yield with the average
yield of other varieties at the experimental stations of Douroute,
Tripolis, and Ptolemals, as compared with the average yield of the coun-
try during the period 1956-1962.

The above statistics of average yilelds in the Institute's Central
0<iMce, its substations and the other experimental fields, demonstrate
the potential yileld of the Greek fields per acre when they are culti-
vated, sown, and cared for in the proper manner. It is understood that
the soils used in these experiments represent the various types of soils
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in our cougtry, i.e., poor, moderato, rich, ete., and they have an
average clinate in relation o the ecological climate of the wheate
producing fields of Greece.

Legend:

1 « Yield in kilos-acre

2 - Kopais ,

3 « Average G=38290

4 - Average improved varieties
5 = Average of the country

6 = b-year average

7 = G=38290

8 = Other improved varieties

9 « Country
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Diagram 5.
Comparison of the average yield of G-38290 with the average yield of the
other varieties at the experimental station Kopals as compared with the
average yield in the country during the period 1956-1962.

From the study of the above-mentioned statistics of our experi-
ments we may conclude that we should in the future expect wheat ylelds
similar to the experimental ones, although, due to the great difference
between the experimental yields and the general yields, greater effort
will be nceded before the two yields are equalized. Nevertheless,
decpite the great efforts that will be required, the task seems within
our potentials as long as it is spread out over a reasonable number of
ycars and the winole task is programmed widely enough to cover the tech-
nical indoctrination of the farmer.

Taus, with the proper programming of the whole task, the use of
proper means, and the technical indoctrination of our farmers, the pos-
sibilities of success increase accordingly, and while the wheat ylelds
of 200 kilograms and 250 kilograms look impossible today, they will be
a definite reality tomorrow.

In summary, the following conclusions are reached by comparing
the yields achieved by our long experimentation with the ylelds based
on the official statistics of our country during the periods of 1947~
1962, and 1956-1962,

a. During the periods 1947-1962, the average wheat yield in
Greece was 125 kilogranms per acre, and the yield in the experimentis of

-9 -
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cwr Central Ofice with a very poor ecolegical envirormment for wheat, was
225 kilorrans, i.e., 100 kilograms more than the average yleld in the
cowntry ZDiagra:n 2).

b. Durine the periods 1956-1562, the average yleld in Greece
159 %ilograms per acre; in the experinental stations of Serrai,
a and Messara, it rose to 407, 317 and 275 kilograms; in the ex-
rimental stations of Douroute, Tripolis and Ptolezals, it rose to 227,
6 and 253 xilozrams. In all the experimental stations, including
Douroute whose fields are the poorest in the country, the average yleld
was much higner than the average in the country (Diagrams 3 and &).

Lo

¢. UDuring the pexiods 1956-1962, the annual yield in Greece
reached 150 kilograms while at the experimental stations of Kopais, it
reached 3% kxLlograms (Diagram 5).

Tno great differences mentioned above between the ylelds at the
experimental stations of the Institute and the yields of the various
£ields in the country cultivated by comwon farmers, i1s mainly due to the
usc of special technology by the Service which tzkes advantage of all
the productive potentials of the soil. Unfortunately, a great number of
our farers did not take advantagze of these potentials and produced a
much lower yield than those of the experimental stations and a lower
yield than the expected potential of these filelds.

The majority of our farmers could use this technology to achlieve
yields higher than they are achieving new, they may even use it with a
greater success than the Institute,

B. YIELD DATA OF PROGRESSIVE FARMERS

hLccordinz to owr long observation some wheat producers of our coun-

try using fields of rmoderate fertility and following the cultivatlon
instructions of our Service, never received, during the last fifteen
years, yields lower than 250 kilograms. Tails fact proves that the aver-
age yield of 225 kilograms achieved by the Central Institute during the
last fifteen years is not an imaginary one but a real one; therefore, all

farners of our country should strive for the average of 250 kilograms
achieved by these few progressive farmers.

Of course not all farmers will be able to achieve the above-
mentioned average yield despite the fact that the potentials of the
fields of our country call for the average of 250 kilograms; some of the
farmers however, possibly most of them, will definitely reach the above-

mentioncd average and thus the average of the whole country will surpass
the 200 kilograms per acre.

Thus, the above-mentioned yleld of 200 kilograms are by no means
excossive as the Institute achieved such an average for a long period of

-l0 -




timo using fields less fertile than the averaze wheat producing field in
Grecec,

COUDITIONS UZCES3ARY FOR TrZ YIZELD INCREASZ

I order to achiceve the hisher yicld and especially one similar to
thae achicved by the Institute of Cerexls and some wheat producers, it is
nccoessary that the interest of the producers be concentrated to the cre=-
ation of the following oasic conditlons:

1. Tinely and re-ular preparation of the wheat fields. (See our
article, Ycat 3swhin-, GIOPOIIXA, nos. 110-11, 1963.)

2. .Uss of the proper variety and solected seeds.
3. Use of the indicated fertilizers.

&4, The use of timely and regular sowing of the fields by using
the indicated method of sowing and the use of the required quantity of
sead per acre.

5, Systematic weeding in order to preserve molsture and nutritive
elczonts Sor the exclusive use by the wheat plants.

1. Trely and regular preparation of the wheat fields

e timely and regular preparation of the wheat fields is very im-
portant for the achievement of great potentials.

is 2 rule our farmers lack the required mechanical means for the
re-ular preparation of the vheat fields and the result of this lack of
recranical instroients is that the farmer usually undertakes the prepara-
+ion of his f£icld only at the last possible moment. Therefore, the field
is rot cultivated, hoed or leveled properly. The coverdng of the seed is
iradeg.ate, part ol it remains wncovered and is eaten by the birds,
another part of it is ruined by rain pools formed by the joor hoeing,
end most of ine seed f2lls too deep or too close to the surface of the
uneven field. Thus, while the farmer is expecting a normal gerrination
crowih and yield, quite the contrary happens, the field shows many bare
so0ts waich increase continuously because of the rain pools forrzed by
t2e bad hceing and uneven surface c¢f the field.

Tro irreswlar germination which is the result of bad cultivation,
i.0., lack of hoeinz and leveling of the field, has a great influence on
the wheat yield, as the bare spots are very seldom filled.

Sueh 1s the influence of the irregular hoeing of the field on the
wacat vield that we may say that one of the basic reasons Jor the low
wneat yield in Greece is mainly due to the generaily poor preparation of

-1 - i
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the fields and the lack of satisfactory hoeing and leveling of the fields
which rosult in irrezular gemination of the seed and the appearaace of
rany bare sjots.

Thercfore, owr formers shcould concentrate on the elimination of
these causes. VWhen these causes of poor sowing are eliminated, satis-
factory conditions will be automatically created for the production of
a better yield, provided that the other conditions necessary foo a
better yicld == wnich we will refer to later == have bean ostabdlishcd.

We <o not think that we nced experimental data in order to per-
suade oux famaars of the irmportance of the above-mentlioned conditions.
All far.ios know very well how the uheat yields suffer in badly sowm and
koed wheat fields, especially when followcd by bad winters, i.e., too
low teaparatures, frost, etc., which prevent the norzal zrowth ol the
plants, crecaie nmany bare spots and influence adversely the yields.

2. Influence of szed variety on increased wheat ylelds

Followinz the preparation of the field for sowing, the scad
variety used, iis quality and, in general, the vitality of the seed is
very important in the production of a good wheat yield, provided that
the proper variety is used for the various areas of the country depend-
ing on the locality and fertility of the field. The far-mer, therefore,
is oblizated always to seek with patience and acquire the best variety
for his fields and especially a genstically pure seed of excellent
quality and of high germinating qualities.

The importance of the variety in achieving high vheat yleld is
ranifested by the statistics of the average yield of the varietdes
G-28290 and G-46025 used in the experimental stations of the Central
Institute and its substations for a long period of time as compared -to
the average yield of all other varieties used for many years by the
Institute,

For example, in experiments at the Central Institute where forty
improved varieties were used for sixteen consecutive years in comparison
with the control variety, the superiority of the variety G-38290 against
all oihor varieties is 22 kilograms per acre. (Diagram 6 and 2.)

At the experinental stations of Serral, Larissa and Messara, the
yield of the G-33290 variety was higher by 46, 31 and 32 kilograms per
acre than the average yleld of all the other varieties used. (Diagrams
6 and 3a=3c.)

During the 1956-1962 experimental perlod, the difference between
the G=38290 variety and the average yield of all other varieties at the
experinental stations of Kopais was 57 kilograms per acre. (Diagram 6
and 5.)

B "




Legend:
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Diagran 6.
Increased yields achieved by the use of the most appropriate variety in
relation to the field based on experimental data of the 1947-1962 period.

At the experimental stations of Douroute, Tripolis, and Ptolemais
the achieved average yield of the variety G-46025 was higher than all
other varieties used, The differences between the yields of the variety
G-46025 and the other varieties during the experimental period of 1956w
1962 were 31, 12 and 44 kilograms per acre. (Diagrams 6 and 4a-lic.)

The above statistics demonstrate the importance of the seed variety
in hizh yield, and the nead for the farmer'!s constant interest in selec-
ting the variety rost cpnropriate to the soll and climatic conditions of
the field, and his preparation of the needed quantity of genetically pure
sced with germinating efficiency. In case the farmer is unable to ful-
£ill the above-mentioned requirements for securing the proper seed, he
should refer to the agricultural services of the state for help.

A great inecrease in vheat yield is sought to be achieved throughe
out the couniry by the exclusive use of selected seed from improved
varieties. Today, only 85% of the farmers use improved varieties and
only 30% of them use seeds of selected quality and high genetic purity,
while the rest of the farmers, i.e., 15% of them, continue to use local
varieties. Of the 85% farmers, 70% of them continue to use seeds which
have not been examined for genetic purity and germinating ability.

3. Fertilization as an agent of increased yields

The role of fertilization in the increase of the wheat yields in
our country is more serious than it has been thought of wntil today
occauso in a country like ours with poor soll, the germination is always
poor, the organic substances placed in the soil are very few, the utili-
zation of these organic substances are very quick and the resulting
nitrogen is quite inadequate for the utilization of the productive

-1l3 -
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potentials of our soil without the addition of outside nutritional sub-
stances. This is especially true of those substances which are indis-
pensible for the nutrition and normal growth of the plants, such as
nitrogen and phosphorus, etec.

Thus, from experience we know that all fields in our country, with
the exception of the very rich ones (which are very few), need chemical
fertilizers in order to utilirze their productive potential.

Which are the fertilizers needed by our fields? How and in vhat
quantity should they be added in order to achisve the best ylelds? Thia
45 a very important problem which can be anlved only by systematio locsl
research. One thing is certain however, and that i1s that all the fields
of our country nesd chamical fertilization and all fields should be fer-
tilized intensively in order to produce the yialds they are capable of
producing.

The influsnce of fertilizaticn on the wheat yield can be demon-
strated by the experimental data on varieties and fertilitation furnished
by the Cersal Institute from experiments performed at the Central Insti-

tute for sixteen years (1947-1962) and at its substations for 5-7 years
(1956-1962).

® Legend:

" - 1 - Yield in kilos/acre
o 2 « Years
- 3 =« Place

= 4 « Variety
5 5 = Central Institute
6 - Serral
7 - Larissa
8 - Messara
S ! 9 - Kopais

"
§re - 1 y [ 2 2
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Diagram 7.
Increase wheat yields by fertilization. Experimental data 1947-1962,
(Lo = contral, L, = 6 units of nitrogen + 6 units of phosphorus. )

The above data shows that the nitrogen-phosphorus fertilization
{6 units of phosphorus and 6 units of nitrogen per acre) increass the
vheat yield according to the fertility and moisture in the soll. These
data, neverthelsss, are not the absolute rules for all fertilizations.
Of course, the idesl fertilisation system for each fiald would be the
one supplying only the indispensible fertilisers, which can only be
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achieved by a biological and if possible, laboratory test for each field
on the findings of which the fertilization will be based. Fortunately,
the Institute can also help the farmers in this respect by using a method
speclfying the fertilization needs of sach field. :

On the basis of the above-mentioned data, the inorease of the
wheat yleld by fertilization is between 34 to 101 kilograms per acre.
The higher increase being achieved in the poorest fields with sufficient
molsture, and the smallest increase being noticed in the richest fielda

or fields unable to hold envugh moisture for the utilization of the ferw
tilizers.

From Diagram 7 we conclude that in the poor soils (Douroute,
Tripolis, Messara) the increase in wheat yleld achieved by fertilization
is between 34 to 101 kilograms per acre and the percentage increase in
ralation to the control is between 77 to 144.

In fields with moderate-to-good fertility with enough moisture
(Serrai, Larissa) the increase in wheat yleld caused by fertilication is
between 82 to 98 kllograms per acre, i.e., 35% mors than the control
without fertilization. The percentage increass of wheat ylald in these
fields is smaller than that in poor flelds, while fields without moisture
(Central Institute case) the increase in wheat yield caused by fertiliza-
tion is much smaller than the two cases mentioned above in kilograms per
acre and in percentage (42 kilograms/acre = 23%).

On the basis of the above data regarding long term fertilization
exporiments, we may conclude that the increase in wheat yield caused by
fertilization is very significant eepecially in soils of poor and moder=-
ate fertility with moisture. As most of the wheat fields in Greece are
of poor and moderate fertility with enough moisture for wheat growth, we
may conclude that fertilization is the most important problem facing the
Greek farmer after the preparation of the field for seeding and the
selection of the proper seed and the appropriate varlety.

However, despite the fact that fertilization is one of the most
important problems in wheat yield, it has not been properly faced by the
farmers, sither because they do not know of its great importance or be-
cause the famers were unable to acquire the required fertilizers. For
this reason, we should, in the future, emphasize the importance of sup-
Plying the required fertilizers and their reascnable use, so that wheat
fertilization can be generalized and profitable. As the fertiilzation
expenses are rather high, the farmer can profit from them only when the
prescribed quantity and type of fertilizers are used.

The Cereal Institute has already outlined the influence of ferti-
lizers on the yield in reference to quantity and type of fertilisation,
What i3 now needed is to find a convenient method of using the indicated
fertilization for the various fields of the country, according to thelr
fortility and the type of fertilisation needed. If we can finally
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succeed in this, we will be able to take a great step toward the solution
of one of the most diffisult problems == the swpply of reascnable wheat
fertilization according to soil type, which has not been done till now
and has resulted in the limited use of fertilizers with the known unfor-
tunate consequences,

4. Sowing season, an important factor in yleld increass.
Method of sowing, quantity of seed, care.

After fertilization, good preparation of the soil, selsction of
seed for the appropriate variety, the season of sowing plays an important
role in the production of 2 satisfactory yield.

The season for sowing cereals in all parts of Greece is in the
Fall, but the date of sowing differs in the various countlies, the various
areas, and even the various fields within each area. In the cold areas,
the sowing should take place early in the Fall, i.e., during the begin-
ning of October; in the mountainous and very oold areas, during the
beginning until the middle of October; in the moderately wamm areas, the
+~wing should take place in November; and in the warmer areas during the
" ¢ or even during spring.

The sowing season may also be influenced oy the variety to be
used. Varieties needing cold for their growth should be sown earlier
than the varieties of soft and hard wheat which do not need much cold.
The borderline between these two varieties is rather limited but there
is a definite difference between them.

The nature of the field may also influence the sowing season as
moist and fertile fields may be sown later than the poor and dry fields
whose sowing should, by rule, take place as early as pogsible.

In order to determine the most ideal sowing season for an area
wherever there is no experience regarding thls subject, we should per-
form experiments with various dates of sowing uaing the most common
varieties in rich and poor fields, in dry and moist fields, etc.

In places with long experience, however, we may successfully
determine the sowing season of cersals on the basis of this experienc:.

In order to give some idea as to the influence of the sowing sea-
son on the yield, we present below Chart ) showing the influence of the
various sowing seasons on the yield acoording to experiments at the
cmé.z):al Institute and its substations during the fifteen years (1947-
1962).

-16-
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CHART 3
Wheat Yield by Sesson in Eperiments at the Central

U

Institute and Its Substations
Sowi:ng dates
VARIETIES Octe 16=30 |Nov. 1«15 | Nov. 16«31 | Dec. 1«15 | Dec, 16=31
Kilos Kilos Kilos Kilos Kilos
_acre $ agre $ _&ore s cre $ s

CENTRAL Average 10 years

@-5770 - - 194 (106 | 183 (100 | 169 | 92 - -
G-38290 - - 210 | 98| 244 (100 ]| 193 | 90 - -
PTOLEALS Average 2 years

G=5770 168 120 | 140 (100 | 167 |119 - - - -
G-38290 198 106 | 187 [100 | 195 }104 | « | = - -
SERRAI Average 3 years

G-5770 - l - | 273 1110 | 247 |100] 227 | 92| - -
G-38290 - - | 3631109 | 333 |100 | 219 | 96| - -
LARISSA Average 5 years

G=5770 - - 244 1102 | 239 |100 | 229 | 96 - -
6=38290 - - 1262 | 99| 264 {100 | 246 | 93| - -
KOPAIS Average 2 years

G=5770 - - | 256 |101 | 225 |10 | 252 {100 | 186 | 74
6-38299 - - | 336 | 8 | 383 |102 | 376 100 | 24 | 83
DOUROUTE Average 2 years

G=5770 127 |12 | 105 |100 | 105 }100 - - - -
G-38290 143|100 | 143 |100 | 123 86 - - - -
MESSARA (Fertile) Average 2 years

G=5770 - - 226 1110 | 205 |00 | 144 | 70 - -
G=38290 - - 236 | 98 | 240 100 | 176 | 73 - -
MESSARA (Poor) Average 3 years -
G=5770 - - - - 163 |120 | 136 |100 82 &
G=-38290 - - - - 240 |15 | 15 100 | 122 77
L




From the above stucistics we may definitely conclude that, for the
Cantral Institute area where the experiments were mores systematic, the
most appropriate sowing season for the variety 0-38290 is November 15-30.
After this period, the yleld is reduced alightly when the sowing takes
place in December and it is reduced considerably when the sowing takes
place after December, i.e., in January, etc. Earlier dates for the above-
mentioned variety may sometime prove fatal when the conditions immediately
after sowing are exceptionally good for a successaful growth but the cone
ditions in spring are adverse for cereals that have grown too much, Z.e.,
t00 low temperatures and spring frost deatroy the wheat that has grown
t00 much especially in the case of varieties susceptible to cold.

For hard wheat varieties, the most favorable dates for sowing
seans to be the first fifteen days in November., After these dates, and
especially as we approach winter, the sowing influsnces the yleld ad-

versely, while late sowirg in December and January has a very adverse
influence.

0f course, we cannot set definite dates for the sowing of each
variety as the weather conditions may influence the sowlng season decle

sively by delaying it several days from the ldeal sowing dates estab-

1ished by our experiments. Nevertheless, we can definitely support the
view that for each avea, regardless of the weather conditions and the
£isld and the variety used, thers is an ideal date for sowing which is
not toc far from the dates established through long experilence.

The farmer, theiefore, should always try to achieve the best sowe
ing season for his area which, regardless of all other conditions, will
give him the greatest yleld.

From the above we may conclude that the sowing season definitely
influences the wheat yield and it should be taken into serious considera-
tion by the fammers who wish to secure all possible conditions pertaining
to a satisfactory increase of their wheat yield.

A3 a rule, the sowing dates should be established by the state
services based on experimental data. Wherever there is no experimental
data avallable, the dates should be based on long experience and observa=-
tions, as these are the only criteria which may help the farmers best.

5. Method of sowing, quantity of seed, cara.

The method of sowing, the quantity of seed and the care after
germination and during growth have an important influence on the yield,
But which is the best method of sowing, what is the proper quantity, and
what is the essential care for an ideal cultivation?! The farmers are
entitled to an answer to the above questions. The ocumonly used methods
used by our farmers are sowing machines in lines, and broadcast by hand,
covered later by a plov or harrow, Which one of these two methods is
best?
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Diagram 8.
Influence of the amount of seed on the yield. (Experimental data of the
Institute,) Legend: 1 - Yield in kilos/acre; 2 = Seed; 3 - Place;
& - Cantral Institute; § - Serrai; 6 - Messara: ? - Ptolemais: 8 -
Douroute; 9 - Years of experimentation.

Experiments performed by the Cereal Institute, whose statistics
are shown in Diagrams 8 and 9, proved that in the broadcast method, so
long as the required surface unit seeding takes place and the seed 1s
covered to the corrsct depth by plow or harrow, the yield will be the
sane as witli that of the seeding machine., Therefore, both methods of
sowing are equally good and produce the same yleld as long as the sowing
is done with care. When the required care is not given, both mothods
could be hammful to the yield. So, regardless of the method used, the
farmers should be extra careful for a normal sowing and wiform coverage
of the seed, Although both methods produce the same ylald, we personally
prefer sowing in line by a sowing machine, as this method is faster and
more regular. The farmer should always strive for a more regular sowing
which results in a uniform growth and consequently a higher yiald,

How much seed should be used per acre! The amount of seed to be
used is influenced by many factors. For instance, the nature of the so0il,
the sowing season, the regular or irregular preparation of the field, the
varisty, the rainfall and many other secondary factors. 43 a general
rule, however, the experiments at the Institute showed (Diagram 8) that
the amount of seed for all varieties in all cases should be between 12
to 18 kilograms per ac ‘e, Quantities less than 12 kilograms per acre
did not always give satisfactory results, while amounts over 18 kilograms
per acre, in rare cases only, gave higher yield, as for instance, in the
very cold areas, where dus %o the cold there ia a considerable number of
bare spots.
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Diagram 9.
InCluence of the sowing method on the ylald as based on the experimental
data of the Institute. Legend:s 1 - Yield in kilos/acre; 2 - Methods of
sowing; 3 - Broadcast method; 4 = Sowing in rows; 5 = Amount of seed per
1 acre: 15 kilos; 6 = Mathod of sowing: 7 = Place; 8 - Central Inatitute;
£ 9 = Serrai; 10 = Messara; 11 - Ptolemais; 12 « Dourouts; 13 - Years of
experimentation.

On the basis of the above-mentioned experimental data of the In-
stitute, it is proven that the farmer should always follow those amounts
which were proven most profitable which, according to the chart, are
between 12 and 18 kilograms per acre, Thess amounts may be changed up-
wards or downwards depending on the sowing season, the nature of the
fiald, its good preparation, the specific weight of the seed and the
conditions which will follow immediately after the sowing, etc.
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When the sowing is done by machine, the distance between the rows
should always be 20 to 30 centimeters. Longer or shorter distances do
not give better ylelds, and sometimes even deteriorate the production,

6, Other treatments. Swurface fertilization, weed control.
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Following the regular germination of the sown seed, the wheat
should be strengthened by nitrogen fertillzation during all stages of
development. Nitrogen should be added especially when there are symptoms
of regressing growth in order to keep the plants growing by all means in
both winter and spring. Therefore, whenever chlorosis appears, dus to
winter rainfall, low temperatures, ets,, the farmer should try to retain
! good growth by being ready to fertilize the plants.

The farmer should also take all the necessary means to keep the
i field clear of any weeds which often adversely influence the end result,
i as these weeds compete with the wheat for the soil nutritives and mois-
ture and espscially at times when these indispensible elements are in
the 50il in very inswfficient quantities (oritical periods).
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The weeding should take place by any available means and at all
times so that the f{ield will remain fres of weeds always.

Finally, the yleld will be influenced by the presence of weeds in
the field during the growth of the plants.

CONCLUSIONS
The conclusions of our study are as follows:

1. The productive potential of the Greek fields in wheat yiald
has not yet been fulfilled. On the contrary, it is possible to achieve
higher yields, reaching 200 kilograms per acre now, and surpassing them
at a later date.

2, The existirg potentials of the Greek soll may be fulfilled as
follows:

a. Proper preparation o. the field for sowing; proper hoeing
and levaling so as to achieve good gemuination throughout the field; and
good growth during the winter without bare spots by rain pools and other
causes of bad sowing.

b. Use of selected, appropriate varieties for sacl area with
high germinating ability. Owr fumeras have not as yet paid attention to
this matter.

c. Reasonable fertilization according to the resl needs of
each area, regardless of the locality, sowing and fertility of the field.
At present, most fields are not fertilized and some are fertilized ine-
sufficiently and at random.

d. Sowing of the fields at the best season by a method that
will result in regular germination and vital growth -- the basic factors
for high yield.

6. Keeping the fields in good condition, nitrogen fertiliza-
tion, and preservation of the growth of the plants, so as to fulfill the
ambitions and hopes of the farmer.

f. Using all possible methods to retain the socil's moisture
by keeping the field clear of all weeds during the entire growing period
of the plants and especially during the oritical periods,
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