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High and reliable erop yields on sand or even shifting sand of low fertility
can he obtained by crop production on a physiological basis. This means that
overall cultural pratices should be adapted tospecial needs and requirements of
the crops grown and to the character of the soil type. Consequently, in order to
deepen the sphere of plant roots, the conditions of cultivation must be improved
both in the surface soil and in the subsoil.

To this end we elaborated a method for the reclamation of sandy soils
[2,3]. This method essentially consists in 1. deep loosening of the sand, and 2.
placing one or more, at least 1 em thick layers of manure or compost rich in
colloids, into the soil (proceeding upward from underneath. at dephts between
38 and 75 cm.)

This method of sand reclamation exerts a fundamental influence on the
physiological processes of plant life by means of deep cultivation and by creating
high nutrient concentration. By deep cultivation the root mass becomes redistri-
buted to the depth of the loosened layer [1]. As the moisture capacity of the
inserted sheet differs from that of the sand medium high concentration of
water and nutrients is brought about within a narrow space for intensive
development of the physiologically active root system. In the subsoil which
usually contains more moisture than the upper layers right from the outset
the water and nutrient supply thus becomes continuous even when nutrients
in the surface soil are no more available to plants, due to the lack of moisture
in dry spells. The water stored in deeper layers of the soil is thus economically
utilized; moreover, the microbial activity intensifies with increasing depth

.

= In ordertosupport theabove statements results of two trials are presented,
obtained in years — 1954 and 1961, respectively — under entirely different
meteorological conditions. The crop was a typical sand-plant, winter rye in the
former and winter wheat, a “non-sand plant”, in the latter experiment.

Both trials were conducted at the Sand Experiment Station of the Res.
Inst. of Soil Sci. and Agrie. Chemistry of the Hung. Academy of Sciences, at
Orszentmiklés. The soil was calcarcous sand, low both in nutrients and organic
matter (from 0.6 to 1.0 per cent). In 1950 and 1953, respectively, 70 tons per ha
of farmyard manure were ploughed in, 25 em deep. The same amounts of
manure were placed as sheets, 60 cm deep in 1950 and 45 cm deep in 1953.
The size of the plots was 200 sq. m with four replicates.

Monthly values of precipitation during the vegetation period are shown
in Table 1. Inthe growing season 1953 — 54 there was alack of moisture amount-
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ing to 135 mm as compared to the average of 10 years, which exerted conside-
rable influence on plant growth and crop yields.

To elucidate the course of plant development the increase of dry matter
in the rye variety , Lovdszpatonai’ is shown in Fig. 1. Full lines relate to the
increase in dry matter of the above ground parts of the crop.

Samples taken at the flowering stage (25. 5. 1954.) were divided into
stalks, leaves and ears, respectively. From this time on dotted lines in Fig. 1.
indicate the dry weight of the acrial parts of the plants without ears. The area
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Fig. 1.
Increase in dry weight of the acrial parts of rye (per 100 plants). 1: Check. 2: Surface-
manured. 3: Sand reclaimed with placed layers. a) Full tillering stage (30. 3. 1954.)
b) In shooting (28. 4. 1954.). ¢) Before earing (7. 5. 1954.), d) Flowering stage (25. 5. 1954.),
e) Beginning of sced set (2. 6. 1954.). f) Onset of waxy ripening (18. 6. 1054.), g) At
harvest (8. 7. 1954.)

»

enclosed by the dotted and the full lines reflects the characteristic trend of
ear formation.

Sudden increase in dry weight of plants in the plots ameliorated by
decp placed layers was noticed between shooting and earing (from 28. 4. to
7. 5.). This was the period when plants intensively utilized the layer substances.
In these stages of growth plants in the check plots could hardly satisfy their
needs for water, and those in the superficially manured plots to a small extent
only. Though in the latter case large amounts of nutrients were available in
the soil, with the drying up of the surface layer the continuous water supply of
the roots extending near the surface was entirely cut off. By contrast, the
curve representing the weight increase in the reclaimed plots runs to the end
point almost without break, although the fresh weight did not increase any
more after the beginning of seed set. In this case the root system utilized
exactly the water reserves accumulated in the deeper layers, which were not
available to the crops in plots which were supplied with nutrients only near
the surface.
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The effectivity of sand reclamation was unequivocally proved by daily
growth rates, phenological data and by analytical results for plant organs and
seeds. This is shown in Table 2.

It appears from Table 2. that rye grown in reclaimed sand exhibited
larger and broader ears and higher numbers of seeds per ear. According to the
morphological characters of the grain and baking quality grades of the flour
the indices of grain and flour value similarly show the positive influence of
sand reclamation.

According to histological analyses the formation of larger ear and grain
yields was made possible by the increase of all types of tissue as well as by
elongation. Total tissue diameter and particularly number and size of vascular
bundles increased. Hereby the nutrient supply of vegetative and reproductive
organs improved finally resulting in increased weight and better quality of
vield. In the reclaimed plots the yield of rye was 5.25 times as high as in the
check plots and 2.59 times as high as that obtained with 25 cm deep cultivation
and manuring notwithstanding the deficit of precepitations amounting to
135 mm.

Thus, by deepening the root sphere sandy soils and even shifting sands can
be adapted to the successful growing of various “non-sand crops”.

This statement was confirmed by the results of a trial with the “inten-
sive” winter wheat variety “I 481.”, conducted in 1961. Tn one of the treat-
ments the manure was flatly worked into the soil, while another treatment
involved deep cultivation only. In a third treatment the same amounts of
manure as in the first (70 tons per ha in each case) were placed as separate
continuous layers, the depths being 62 cm in 1953, 46 em in 1957 and 38 cm
in 1960. (Plot size was 250 sq. m. with four replications).

In the growing season 1960—61 there was an excess of precipitation
amounting to 110 mm as compared to the average of 10 years (Table 1.). The
distribution of precipitation was rather irregular in 1961. From 13. 2. till 19. 4.
no rain fell at all, then a wetter period followed. At the time when cereals
ripened the weather was exceedingly hot. — Subsequently a dry spell ensued
(7mmrainin August, nothing in September). — In spite of the abnormal weather,
especially of the severe drought in spring, the wheat grew well in the reclaimed

Table 1.

Distribution of precipitation during the vegetation period

0 ) 3) (%)

Month Sum of
precipi- Annual

A SRR | m | | | v | VLo | v | Fution | B85

month mm } min

Mean of
10 years 41 33 53 54 39 35 32 46 52 59 48 492 542

1953. 10 16 13 | 10 384
1954. 34 20 34 51 44 38 87 357 547
1960, 30 100 | 101 | 51 709
1961. 31 28 —_ 65 87 48 61 602 509
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Table 2.

Morphological characters of rye ecars, yield and flour quality data

W W @ @ ) ) (®) ™
Ear dimensions e — 1000 Nul;r:;ber Laborograph
Treatment R of vield, grain grains |~ v
length width grains 4 per welzhit in 100 i | .
em mim i ha g . : Seore l (irade
a} Ploughed 25 em deep 4.00 7.00 11 4,78 20,10 | 4975 25.94 ‘ B,
b) Surface manuring 7.18 7.60 24 12.37 | 23.08 4333 | 25.98 i B;
e) Sand reclaimed by | |
placed layers 10.26 9.00 45 25.09 23.72 4216 | 30.21 I B,

Nole: Fertilizer applieations were equal in all plots in all years,

sand. It displayed mesomorphic features; at the same time it made poor
growth and retarded development in the other plots. Here the lower leaves
turned yellow and dried about April 10%. The crop stand exhibited typical
signs of insufficient moisture. More vigorous growth set on subsequently to
rains. Nutritional disturbancies manifested themselves mainly by smaller
ears, increased number of sterile spikelets and xeromorphic character of the
plants.

To evaluate nutrient efficiency and crop yield, as well as water utilization
efficiency, data are presented in Tables 3. and 4., respectively.

Table 3.

Wheat crop yields and nutrient content of grain

1 (2) 3) ) (3}
! - - Nutrient content of the grain
Cirnin Straw afsq. m,
[ Grain: kel
Trentment straw N r B | K l Ca
‘ vield q per ha ratio
on the air-dry basis
1. Ploughed 25 em deep ..... ! 12.90 | 26.41 2.05 2.12 | 0.88 | 0.65 | 1.18
2, Deep turning ............ i 13.50 ‘ 27.60 2.04 2,17 | 0.96 | 0.68 | 1.18
3. Shallow incorporation of ;
IDHNUPS o ovevs o0 w4 0 ba o 17.54 30.40 1% 2.85 1.20 0,87 1.53
4. Sand reclaimed with placed i ‘ |
T C27.08 ) 42.04 1.59 4.65 | 1.97 1.33 | 2.38
L. 5. D, 5 per cent ..... i 2.44 | 9.32 0.34 1 (.22 0,14 | 0.28
| T

Note: Fertilizer applications were equal in all plots in all years.

It is evident from Table 3. that there are no significant yield differences
between treatments 1. and 2., viz, flat and deep cultivation. The same is true
for the N, P, K and Ca content of the grain. According to experiences gained so
far, deep cultivation secures high yields only in combination with increased
amounts of fertilizers applied. In the case of normal sandy soils the deep
cultivation alone has positive effects lasting but one vear or two. Yield levels
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are correlated to enhanced root growth in consequence of deep cultivation,
provided the development and functions of a physiologically active root system
are warranted. Favourable and lasting changes in the physical properties of
the soil are induced by altering conditions which hinder physiological processes,
i. e. through the shattering of hard pans cemented by lime or iron compounds
(e. g. Ortstein) present in the subsoil [4].

In the above wheat trial the straw to grain ratio was most favourable
in the reclaimed plots. Compared to flat manuring there was an increase in
grain yield amounting to 10 q per ha.

Figures for N, P, K and Ca content of air-dry grain/g per sq. m. corres-
ponded to yield levels.

According to moisture determinations at harvesting time — 22. 6. 1961.
— (Table 4.) the most efficient water utilization has been found in the reclai-

Table 4.

Soil moisture at harvesting time

¢} (2)

! Treatments
a 5 3. Bhallow in  -| 4. Sand reclai-
samplicg o . 2
fle;r?l]: 1um 1-_ Ilonghed 2. Lieep turning corporation med with pla-
2 25 cm deep of manure ced layers

Soil moisture, per cent by weight

0—10 3.6 3.7 3.4 2.1
16—20 5.5 5T 5.7 3.5
20—30 5.9 6.3 5.9 3.3
30—40 6.2 6.8 5.6 2.9
40—350 6.3 6.7 5.8 3.2
50-—60 6.0 6.5 6.2 3.4

1
med plots. Surface manuring there was from 5.5 to 6.2 per cent by weight
water in the layers in a depth between 30 to 60 cm, in contrast to from 2.9 to
3.4 per centin corresponding depth of the reclaimed sand. This surplus of utilized
water, too, contributed to the increase in yield. (The original minimum water
capacity of the sand was about 10 per cent.) The moisture capacity of the in-
serted sheet substance, differing from that of the sand in itself locally increased
the stored amounts of available water. Its nutrient reserves were, at the same
time, important sources of nutrition for the plants during several years. The
permanence of the layer is the consequence of its undisturbed state, as microbial
decomposition and mineralization rate of the organic matter is reduced [3].

Besides the non-gpecific wheat also other crops, e. g. alfalfa and maize
were successfully grown on shifting sand.In a trial conducted on a large scale
(at Kutas, 1963), where the soil was clay-illuviated sand, the superficially
manured maize suffered from severe drought and yielded only 19,5 q corn per
ha. At the same time the yield amounted to 41,5 ¢ per ha in the reclaimed plots.

It should be noted that the deep cultivation of sand and deep placement
of nutrients — by deep ploughing if necessary — combined with careful
putting into practice all proper cultural practices, is of importance for crop
vields not only in dry but also in irrigation farming, because it greatly increases
irrigation efficiency. '
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Under climatic conditions prevailing in Hungary, practical application
of the sand reclamation method is spreading, to increase yields, not only in
agriculture but in other branches of plant production, too, especially in
viticulture and fruit growing.

The correctness of the underlying principle has been verified also by
positive results obtained in other countries.

Summary

It is justified by plant physiological principles to extend the root sphere downwards
in sandy soils and shifting sands.

Taking into consideration these principles a method was elaborated in order to
obtain lasting improvement of such soils, by creating deep root sphere. The essence of
this method is that one or more layers consisting of manure or compost rich in colloids,
arc placed into the soil at depths from 38 to 75 cm proceeding upward from underneath;
the thickness of each must be at least 1 om.

The subsoil — sand — is originally rather dense (volume weight above 1.5) and
thus hinders vertical root growth. This obstacle is removed by deep cultivation and
subsoiling, Nutrients incorporated partly into the deeper layers effect intensive develop-
ment of the physiologically active root system. This makes it possible to utilize water
reserves present in these layers, which is usually unavailable with shallow cultivation.

Of our long-term experiments the results of two are presented; these had been
conducted with rye and wheat, respectively, in years with rather differing weather con-
ditions. In hoth cases the cffects exerted on plant development and yield by the sand
reclamation method were compared with those of shallow cultivation and manuring.

The same amounts of manure were applied to the plots cultivated 25 cm deep
and to those reclaimed by deep-placed artificial layers. Notwithstanding the equal
amounts of nutrients applied in both cases, considerable differences were observed in
the rate of plant development, the increass in dry weight, the size and histological
structure of the ears, the chemical composition of plant and grain, and in the quality
of the flour. All these features and properties were more favourable with plants in the
reclaimed plots. Both crops were of bright green colour even during dry spells whereas
plants in plots cultivated and manured only 25 cm deep were seriously damaged, because
water and nutrient supply from the surface layer that soon dried up, was completely cut
off. The method of sand reclamation, on the contrary, resulted in high and reliable yields
even in dry years.

With cultivation and manuring to a depth of 25 om the yields of rye and wheat
amounted to 12.37 and 17.54 q per ha, respectively. Corresponding data in the reclaime d
plots were 25.09 and 27.08 g per ha, respectively.

Deep cultivation and deep placement of nutrients are thus important yield-
increasing factors, not only in dry-farming but also under conditions of irrigation farming.

This method that became already known in other countries is spreading on a large
scale in Hungary, in order to improve results not only in agriculture hut in viticulture
and fruit growing too.
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Principaux points de vues de physiologie végétale de I’amélioration
des sols sablonneux

S. EGERSZEGI

Institut de Recherches de Pédologie et de Chimie Agricole de I’Academic des Sciences de Hongrie,
Budapest

Resumé

Sur les sables 'accroissement de la profondeur de l'espace disponible & la plante
est indiquée par des considérations de physiologie végétale.

En tenant compte des principes de la physiologie végétale nous avons élaboré
un procédé pour ’établissement d’'un profond espace vital sur des sols sablonneux et
pour leur amélioration durable. Son principe c’est que par un labour profond nous
établissons entre 38 & 75 em dans le profil sableux en procédant de bas en haut, une ou
plusieurs couches de fumier organique ou de compost riche en colloides.

Les racines pénétrent difficilement dans Ie sous-sol originairement trés dense
(poids spéeifique 1,6 ot au-dessus). Le labour et ’'ameublissement profond facilitent leur
pénétration. Les principes nutritifs placés aussi en profondeur ont pour conséquence le
développement vigoureux d’un ensemble de racines physiologiquement actives. Par
suite de cela la plante utilise la provision d’eau naturelle, qui généralement reste mnusitée
dans le sous-sol & cause de l'insuffisance du labour peu profond.

Nous présentons ici des expériences faites avec du seigle et du blé dans deux
années de différentes conditions météorologiques, prises parminos expériences de plusieurs
années,

Dans ces expériences nous avons comparé l'effet produit sur le développement de
la plante et la formation du rendement par le labour ¢t do la fumure peu profonds d’une
part, et par I'amélioration de sol sablonneux, d’autre part.

Nous avons employé la méme quantité de fumier organique dans le cas du labour
de 25 ¢m et de Pamélioration stratifide de sol sablonneux. Avee la méme teneur en principes
nutritifs il s’est produit un changement essentiel sur le sable amélioré, concernant 'allure
du développement de la plante, I’accroissement de son poids sec, la composition chimique
de la plante et du grain, ainsi que la qualité de la farine. Le seigle et le blé sont restés
d'un vert frais dans la période séche, la plante n’a pas présenté des signes de manque
d’eau. En méme temps les plantes ont subi de forts dommages a causo de la sécheresse
sur le sol labouré et fumé & 25 em de profondeur seulement. Dans ce cas la continuité de
Tapprovisionnement de la plante en eau et en principes nutritifs a été interrompu, parce
que les principes nutritifs existant dans la couche supérieure du sol désséché n’ont pas
pu se faire valoir. Par contre notre procédé d’amélioration des sables a assuré, par la
création d'un espace vital profond le succés et la sécurité de la production, méme en
une année aride.

Dans le cas du labour de 25 em et de la fumure peu profonde le seigle a donné
12,37 g/ha de grains et le blé 17,564 q. Sur le sable amélioré le rendement en grains a été
25,09 g/ha pour le seigle et 27,08 g/ha pour le blé.

Le labour profond et le placement des principes nutritifs aussi en profondeur est
un facteur de croissance important non seulement dans l'agriculture séche, mais aussi
dans Pagriculture irriguée.

Lrapplication dans les exploitations de notre procédé pour I'amélioration dessables,
connu aussi & 1’étranger, est en voie d’extension en Hongrie, outre la culture des plantes
cultivées en terre labourés, aussi en vue d’assurer le suceés de la viticulture et de la culture
fruitiére.

Figure 1. Augmentation du poids sec de la partie au-dessus du sol du seigle
(100 plantes). 1. Contréle. 2. Fumé avec du fumier de ferme placé proche de la surface.
3. Sable amélioré par couches a) en plain tallement, b) lors de la montée, ¢) avant 'épiage,
d) & la flouraison, e) au commencement de la formation du grain, f) au commencement
de la cérification, g) & la moisson. L

Tableaw 1. Répartition des précipitations tombées pendant la période végétative.
(1) Année. (2) Précipitations mensuelles mm. (3) Précipitations totales mm. (4) Total
de I'année. Moyenne de 10 ans de la plus haute ligne. . .

Tableaw 2. Donnédes concernant I'aspect des épis, la qualité de la farine de seigle
et le rendement. (1) Traitement. (2) Longueur de I’épis (¢m) et sa largour (mm). (3) Nombre
des grains. (4) Rendement en grains g/ha. (5) Poids de mille grains. (6) Nombre des grains
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dans 100 g. (7) Index du laborographe et évaluation. a) Labour de 25 cm. b) Fumure
& proximité de la surface. ¢} Sable amélioré par couches.

Tableau 3. Rendement du blé et teneur en matidres nutritives du grain. (1) Traite-
ments: 1. labour de 25 e¢m, 2. labour a la charrue défonceuse, 3. fumure & proximité de
la surface, 4. sable amélior$ par couches. (2) Rendement des grains g/ha. (3) Rendement
de la paille g/ha (4) Proportion grains: pailles. (5) Toneur en matidres nutritives des grains
g/m?, valeurs rapportées & la matidre séechée 3 1'air.

Tableaw 4, Humidité du sol & la moisson (22 juin 1961). (1) Profondeur. (2) Traite-
ments (voire 3-e tableau 1—4).

Die pflanzenphysiologischen Gesichtspunkte der erfolgreichen
Sandmelioration

S. EGERSZEGI

Forschungsinstitut fiir Bodenkunde und Agrikulturchemie der Ungarischen Akademie der ‘Wissenschaften,
Budapest

Zusammen{assung

Pflanzenphysiologische Gesichtspunkte lassen es wiinschenswert erscheinen, den
Wurzelnédhrraum in Sand- und Flugsandbéden nach der Tiefe zu erweitern.

Auf diesen pflanzenphysiologischen Grundlagen wurde ein Verfahren zur Vertiefung
und dauernden Verbesserung des Wurzelndhrraumes in Sandboden ausgearbeitet. Das
Wesen der Methode ist das Unterbringen einer Schicht, oder mehrerer Schichten von
Stallmist oder kolloidreichem Kompost im Sandprofil, in Tiefen von 38 bis 75 cm, von
unten nach oben fortschreitend, falls mehrere Schichten gelegt werden. Jede Schicht soll
zumindest 1 ¢m dick sein.

Im urspriinglich sehr dicht gelagerten Untergrund (Raumgewicht hoher als 1,5)
ist das Vordringen der Wurzeln abwiérts stark behindert. Gefardert wird dasselbe durch
Tiefkultur, namentlich durch tiefe Lockerung. Die auch in tieferen Schichten unter-
gebrachten Niahrstoffe ermiglichen die kraftige Entwicklung des physiologisch aktiven
Wurzelsystems, sowie die Verwertung der Wasservorrite in den tieferen Schichten, die,
infolge der Méngel der Flachkultur sonst ungenutzt im Untergrund verbleiben.

Von unseren mehrjéhrigen Versuchen sollen hier zwei besprochen werden. Dieselben
wurden in Jahren von recht unterschiedlicher Witterung mit Roggen, bzw. Weizen
ausgefiihrt.

Es wurde die Pflanzenentwicklung und der Ertrag hei flacher Bodenbearbeitung
und Diingung mit den entsprechenden Ergebnissen bei Sandmelioration verglichen.

Bei der 25 cm tief greifenden Flachkultur, wie auch bei der schichtenweisen Sand-
melioration gelangten die gleichen Dosen von organischem Diinger zur Anwendung.
Bei gleichen Nihrstoffgehalt des Bodens zeigten sich betrichtliche Unterschicde zugunsten
der Melioration im Entwicklungsgang der Pflanzen, in der Gewichtszunahme an Trocken-
masse, in den Dimensionen und in der histologischenStrukturder Ahren, in der chemischen
Zusammensetzung der Pflanzen und der Kérner, sowie in der Mehlqualitit. Sowohl die
Roggen-als auch die Weizenpflanzen bleiben auch wihrend Diirreperioden saftig
grim, ohne Anzeichen von Wassermangel. In den Parzellen mit Flachkultur (25 cm) und
nur oberflichennah eingehrachter Diingung stellten sich demgegeniiber starke Diirre-
schiden ein. Hier erlitt die Wasser- und Niihrstoffversorgung eine Unterbrechung, da die
Niihrstoffe in der ausgetrockneten Oberflichenschicht den Pflanzen unzuginglich
geworden sind. Das Meliorationsverfahren hatte durch die Erschliefung tiefen Wurzel-
nahrraumes auch im Diirrejahr hohe und sichere Ertrige gewéhrleistet.

Boi Flachkultur bis vu 25 em und oberflichennaher Dimgung beliefen sich die
Kérnerertriige auf 12,37 dz Roggen und 17,54 dz Weizen je ha. Auf dem verbesserten
Sand wurden 25,09 dz Roggen, bzw. 27,08 dz Weizen je ha geerntet.

Tiefkultur und tiefes Einlagern der Nihrstoffe sind wichtige ertragssteigernde
Faktoren, nicht nur in der Trockenkultur, sondern auch bei kiinstlicher Bewisserung.

Die betriebsméssige Anwendung des in Rede stehenden, und such im Ausland
bekannt, gewordenen Sandmeliorationsverfahrens gewinnt in Ungarn immer mehr an
Verbreitung. Nicht nur im Ackerbau, sondern auch im Wein- und Obstbau wurden damit
gute Erfolge erzielt,
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Tabelle 1. Verteilung des Niederschlages withrend der Vegetationsperiode.
(1) Jahr. (2) Monatliche Niederschlagsmenge mm. (3) Niederschlagsumme, mm. (4) Jahres-
summe mm. Die oberste Reihe stellt den zehnjdhrigen Durchschnitt dar.

Tabelle 2. Angaben hetreffs des Aussereu der Ahre, der Beschaffenheit des Roggen-
mehls und des Ertrages. (1) Behandlung. (2) Ahrenlinge (cm) und Breite (mm). (3) Kor-
nerzahl. (4) Kérnerortrag dz/ha. (5) Tausendkorngewicht. (6) Kérnerzahl je 100 g. (7) Labo-
rograph Wertzahl und Bewertung. a) 25 em Anbau, b) Organische Diingung in der Nihe
der Oberfliche. ¢) Schichtweise meliorierter Sand.

Tabelle 3. Ernteertrag des Weizens und Nihrstoffeehalt des Korns. (1) Behand-
lungen: (1) 25 em Anbau. (2) Tiefes Wenden. (3) Stallmistdiingung in der Nihe der
Oberfliiche. (4) Schichtweise meliorierter Sand. (2) Kérnerertrag dz/ha. (3) Nihrstoff-
gehalt des Korns g/m? auf lufttrockenes Material bezogene Werte.

Tabelle 4. Feuchtigkeitsgehalt des Bodens bei der Ernte (22. Juni 1961). (1) Tiefe
der Probenahme. (2) Behandlungen (1—4. s. Tab. 3.).

Abb. 1. Trockensubstanz-Zunahme des oberirdischen Teils des Roggens (je 100
Pflanzen). 1. Kontrolle. 2. In der Nihe der Oberfliche mit Stallmist behandelt. 3. Schich-
tenweise meliorierter Sand. a) In voller Bestockung, b) im Schossen, ¢) vor dem Ahren-
schieben, d) in Bliite, e) zu Beginn des Samenansatzes, f) zu Beginn der Wachsreife,
g) bei der Ernte.

DU3HOJIOTHYECKHE OCHOBBI 3(peKTHBHOH MeNHOpaLHH
NeCKOB

. OIEPCErH
Hayuuc-iccneqosaTenbCruit MHCTHTYT MOuBOBefenus M arpoxumun, A. H. Benrpum, Bynamewrt
Peawme

Ha necyanbix noupax, CLIMyYHX ICCKAX YBENHUEHIe MYOHHb TLTOMAAN THTAHMS pac-
HYHHI JMKTYCTCST (PH3MONOTMYECKAMH TPe(oBaHMAMH camuX pacTenmif. [IPHHHMMAs BO BHU-
MaHHS QUBHONOTHYECKHE 0COOCHHOCTH PACTEHHIl, ANST YBeNUUEHHS B TIYGHHY MJIOWAMH ITHTA-
eHsT 1L CTORKOI MENHOPALHI NECKOB, Mbl paspaliorant HosuiH MeToZ. CYIIHOCTL €ro 3axinio-
MAeTCs B TOM, YTO TIPH rayforoH o6padoTice 38— 75 ¢M B 1MOYBY € HH3Y B BEPX BHOCATCH Opra-
THYeCKHE yao0peHHs: HaH GOraThle KOJIOHAAMH KOMITOCTH B HECKOJIBKO CJI0CB. MHHHMATbHAS
HOIHOCTDL 9THX CN0EB TOJKHA OBITH HE MEHee OHOTrO CM.

B ucxopHOM cocTosiHuM TouBa OucHb TIoTHA (00Lemubiii pec 1,5) M KOPHH ¢ TpPyIOM
npoxikaior B HeE. [nyOokas 00padorka M peixjeHie CocoGCTBYIOT NPOHHKHOBEHHEK) KOPHE
B rayGoKHe TOPH3OHTHL NOYBLL ['yGOKOe BHeCEHHC NHMTATENBLHBIX BEIIECTH TPHBOAHT K YCH-
JICHHOMY PasBHTHIO (H3HOJI0IMYECKH aKTHBHOH KOPHEBOI cHeTeMul. B peayinTaTe 9TOr0 HCIob-
3YLTCST PACTCHHSIMHM M CCTECTBCHHLIN 3arac BOJILL B IIOANOYBC, KOTOPLIH NpH 00L1uHoH 06padoTke
HE HCTOMB3YLTCS.

13 MHOroneTHUX ONBLITOB MMPUBOASITCS AaHHLIC ABYX OTBITOB C POXBI0 H ITUCcHHLEi], 3a-
JIOFHCHHLIX B PASMUYHBIX KJIMMATHYCCKHX VCI0BHSX. B ombitax Mol CPABHHUBAJIH BIAHSIHIE HA
paspHTHE H ypoxall pacTenuH, moBepxHocTol 00paloTKH ¢ 0OLIUHBIM BHECCHUEM VIOODCHHIT
M TIOCAOHHOH MCJHOpALMH TecKa.

M npy o6padorice Ha 25 ©M, I TIPH NMOCJ0HHOIT METHOPAINH TIPUMEHSTTHCE OJHHAKOBBIC
A03bl OpraHHueckero pewecrsa. [IpH ofiHHAKOBOM COACP>KAHHH IIHTATEJLHLIX BeIIECTB H
MEHOPHNOBAHHOM TICCKC B X0/ PA3BHTHA PacTeHHH, B HAKONMIEHHM CYXOr'0 BCIIECTBA, B pas-
MEPAX KOJIOCHED, B CTPYKTYPC KJIETOYHLIX TKaHel, B XMMHUECKOM COCTABE PACTCHHH M CeMsTH,
4 TAK JKC B KAUECTHE MYKH HAOJIOAAChL CVINECTBEHHLIE PASTHYHA 110 CPABHCHINO € KOHTPO-
JeM. Kak poskb, TaK M NIIEHHNA B 3ACYUIHBLI MePHOA 0CTABAJMCE 3€ICHHLIMH 1 DACTCHHS
He CTPaTaJH OT HEAOCTATKA Brard. B aTHX jxe yeaoBHAX npH oduidHoil ofpaborie na 25 ¢,
TIPIT HOBCPXHOCTHOM BHCCCHHE YA0OpenHil, pacreHHst crpajani oT 3acyxi. B atom ciyuac
PACTEHHs He MOIJIH HENPepPLIBHO O0ECTIEYHBATLCS BOAOH H IHTATENBHLIMH BEIECTBAMH T. K.
B BBRICVUICHHOM MOBCPNHOCTHOM CJI0€ TIHTATENBIIbIC BEINECTEA ObLIM HEeIOCTYIIHB LI PACTEHII.
Hoprili MeT0A MCIHOPAUHM MCCKOB, 3agaveil KOTOPOro siBisiercsi 00pasosaHie IyGOKOro
OHTATCILHOTO NPOCTPAHCTEA, 00CCTEYHBACT VCMEMHOE BLIPAIMBAHHE CEJIbCKOXO035IHCTBEH-
HBIX KVJB1YD M B 3aCYLIIHBHI HEPHOM, BPEMEHIL

Tpu nopepxHocTioH o0paborke HA 25 cM 1 0OLIYHOM BHECEHHH YROOpeHHii poykb 1ana
12,37 wyra, a nuennna 17,54 njra, B To BpeMsl KaK Ha MeJHOPMPOBAHHBIX TIECUYAHBIX MOYBAX
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vpoykait pyu 0wl 25,09 wjra, a mwennus 27,08 nyjra. [nyboxass 06paboTka H riySoxoe mo-
CoilHoe BHECEHME NMHTATE/LHBIX BELIECTB SIBJISIETCS BAXKHHM (QAKTOPOM ITOBBIUCHHUS YDOKast
KaK B 00rapHLIX, TAK H B OPOILAEMBIX YCJIOBHAX,

OTOT METO[, WHPOKO PACNOCTPAHEHHbIH B BeHrpHH HE TOJBLKO B TIONEBOJICTBE, HO IIPH
BBIDALIMBAHWH CA/l0B M BHHOTPAAHHKOR, TI0NIb3YETCS OOJBIIMM YCIIEXO0M M B APYIHX CTpPAHAX.

Taba. 7. BuinajeHue ocagxos 3a Beretanuonusifl neprof. (1) Cop. (2) Cpenuemecsunoe
KOJIMYECTBO 0Cazkos B M. (3) Cymma ocaaros B Mu. (4) CpeaHee 3a rOA, B MM. BepxHsst cTpoura-
cpennee za 10 ger. :

Ta0a. 2. BHCWHMI BUJ KO0J0CA, KAa4eCTBO PHKAHOH MYKM M JAHHBIE OTHOCSIIMECS K
yposkato. (1) Bapnantel (2) JlnmMea Kojoca B oM. H WHPHHA ero B MM. (3) Uncio sepen. (4)
¥posxas aepua B ufra. (5) Bec 1000 sepen. (6) YUwucao seper 8 100 rpammax. (7) IMoxasanms
nadoporpada. a) npH BCNAmKe HA 25 ¢M. b) MOBepXHOCTHAA 3afesKa yaolperHi, ¢) mocaoino
MEJIMOPHPOBAHHLIA ITeCOK.

Taba. 3. Ypoykal NMeHHIn M COfepskaHUe THTATENLHBIX BellecTs B sepre. (1) Ba-
puantsr 1, Ofpadorka Ha 25 cm. 2. ['nyGokas obpaboria. 3. [IoBePXHOCTHOE BHECEHIE HABO3A.
4, TlocnofiRo MeJIHOPHPOBAHHBIH TecoK. (2) Yposkast sepua B 1/ra. (3) Ypouail conomer B 1/ra.
(4) Coornomenne zepro: conoma. (5) Comepskanie NMTATCABHLIX BEIIECTB B 3EPIE B I/ME B
nepecyere Ha aGcoIOTHO CYXO0e BELIECTBO.

Taba. 4. BnayxHOCTb NMOUYBLI B MOMEHT yOOpkH ypokast. (22 monst 1961 roga). (1)
CanyOuna easitus ofpasua. (2) Bapuantsl, ¢ 1 o 4 oM, B Tadi. 3.

Pue. 7. Haxonnende cyxoro BemieccTBa B HaAscmHOit yacTH pacTteHus pxi. (100 pac-
rennii)., (1) Kontpons. (2) Ilpu nopepxHOCTHOM pHeceHHH Haposa. (3) Ilpu nocnolinoit menmo-
paumu necka. a) B craguu nonHoro kymedus. b) Ipi peixoge B TpyOKY. ¢) ITepen KoJtonenmen,
d) B crapgnn nserenust, e) B crannu ofpasosanns 3apasi f) B cTagun BOCKOBOH crmenocT. g)
Bo Bpemsi ylopkn yposxxasi.





