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Abstract

As Terra Roxa has a high clay content, and a lot of fissures occur in the surface soil under the
no-tillage cropping in habitual drought terms, thus the root system of crops expands to the
subsoil through the fissures. Under the tillage cropping, roots expand transversely among the
granular structure of tilled soil layer. Roots can hardly penetrate through the underlying
compact layer downward as there are only a few of finer fissures.

For the non-tilled surface soil, fissures occur in the parts where hardening has been developed.
Since the broken structure is preserved, the state of surface soil gets closer to that of tilled one by
the accumulation of the structure as time goes by.

An examination was conducted to make evident the process of nutrient supply to the subsoil
which is brought about by falling of fertile surface soil into the fissures. Clods were collected
from each soil horizon and fractionated samples were prepared ; i.e. the main bodies of clods and
fine soil particles which adhered to the surfaces of clods and these were lightly scraped off with
a metal brush from the surfaces.

The contents of several nutrients were compared between the fine particle fraction and clod
fraction at each horizon. Under the no-tillage cropping, generally, the nutrient content of fine
particle fraction was higher than that of clod fraction, especially on K, Ca, and Mg. On the other
hand, those differences were rather smaller under tillage cropping.

Thus, under no-tillage cropping, falling of fertile surface soil was presumed but nutrient supply
attributable to root decay was also suggested, because the content difference was found in the
subsoil as well where the fissures became less and finer.

Under the no-tillage cropping, improvements in the physical and chemical properties of subsoil
are considered to be possible by such a mechanism mentioned above, with maintaining the
surface soil in a fertile state.
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Table 1 Field conditions of surveryed farm

Cultivation

Location Name of farm (History?) Crop Season of survey
Alto Parana, Yguazu Zanuzo Plow tillage Soybean Summer, Feb. 1994
Fukami No-tillage (11)  Soybean Summer, Feb. 1994
Itapua, La Paz Sano Plow tillage Soybean Summer, Mar. 1994
Ito No-tillage (8) Soybean Summer, Mar. 1994
Tani No-tillage (1) Soybean Summer, Mar. 1994
Capitan CRIA? Plow tillage Soybean Summer, Mar. 1994
Miranda Wheat Winter, Oct. 1994
CRIA? No-tillage (3) Soybean Summer, Mar. 1994
No-tillage (4) Wheat Winter, Oct. 1994

D History : Continued years of no-tillage cropping
? CRIA : Centro Regional de Investigacion Agricola (in spanish)
=Regional Investigation Center of agriculture
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Tillage at CRIA
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Table 2 The characteristics of soil profile of soybean field under tillage and no-lillage croppings

] 2)
Horizon Dg&th Color? Oéli‘?trel;c Texture Structure COT{@C&?SS Corrlé%rtl;[ of
Ap; 0~ 10 10R3/2.5 low HC strong, medium 3 common,
(DRB) (Heavy  graunlar very fine
Clay) (a few fissures) & fine roots
Ap: ~ 20 10R 3/3 low HC strong, coarse 12 a few,
(DRB) subangular blocky very fine
(few fissures) roots
Bt; ~ 35 10R3/4 very low HC weak, coarse 4 few,
(DR) subangular blocky very fine
(few fissures) roots
Bt, ~ 70 2.5YR3/4 very low HC weak, coarse 5 few,
(DRB) subangular blocky very fine
(few fissures) roots
Bt ~100" 2.5YR3/5 verylow HC weak, coarse 5 few,
(DRB) subangular blocky very fine
(few fissures) roots
No-tillage of 3 years at CRIA
; 2)
Horizon Dgglth Color? Oélg;‘ig;c Texture Structure Con}l{;;e}ccg?lgss Corrlégrtlst of
A 0~ 10 2.5YR3/3 low HC strong, coarse 38 common,
(DRB) (Heavy  subangular blocky very fine &
Clay) (many fissures) fine roots
AB ~ 24 10R3/3 low HC strong, coarse 12 a few,
(DRB) subangular blocky very fine &
(many fissures) fine roots
Bt, ~ 34 10R3/6 very low HC weak, coarse 9 a few,
(DR) subangular blocky very fine &
(a few fissures) fine roots
Bt, ~ 61 10R 3/6 very low HC weak, coarse 3 a few,
(DR) subangular blocky very fine
(few fissures) roots
Bt ~100* 10R3/6 very low HC weak, coarse 3 a few,
(DR) subangular blocky very fine
(few fissures) roots

D Color : Referred to the Munsell color notation system, (DRB ; Dark Reddish Brown, DR ; Dark Red).

? Compactness : Resistance values measured by Yamanaka’s handy type cone-penetrometer.
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Table 3 Bulk density and available moisture retention of soybean field soil under tillage and no-

tillage croppings
Tillage at CRIA

Depth Available moisture % Retention of available moisture® mm
Hori Bulk
orizon density - - - -
cm Rapidly Non-easily Rapidly Non-easily
Ap, 0~ 10 1.462 6.4 4.1 6.4 4.1
Ap; ~ 20 1.640 3.2 5.5 3.2 5.5
Bt, ~ 35 1.532 3.9 5.2 5.9 7.8
Bt ~ 70 1.329 4.1 4.8 14.4 16.8
Bt ~100* 1.337 4.0 5.3 12.0 15.9
Total 41.9 50.1

No-tillage of 3 years at CRIA

Depth

Available moisture %

Retention of available moisture” mm

Horizon dgr?slﬁ
cm y Rapidly Non-easily Rapidly Non-easily

A, 0~ 10 1.614 5.9 3.4 5.9 3.4
AB ~ 24 1.618 4.5 3.8 6.3 5.3
Bt; ~ 48 1.399 5.0 4.5 5.0 4.5
Bt ~ 71 1.302 5.1 4.6 13.8 12.4
Bt; ~100* 1.377 4.5 5.8 17.6 22.6

Total 48.6 48.2

D Retention of available moisture mm =available moisture% X (thickness of horizon ¢m/10 cm)
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Tillage
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Fig. 3 Change of three phase distribution of the soil under non-tillage croppings
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Photo. -1 Distribution of soybean root system under tillage and non-tillage croppings
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Tillage at CRIA
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Fig. 4 Schema of the surface soil structure in tillage and non-tillage wheat field
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Table 4 Distribution of wheat root systems under tillage and no-tillage croppings

Tillage at CRIA

No-tillage at CRIA

Depth Distribution of root Depth Distribution of root
{Horizon) {Horizon)

cm weight mg ratio % cm weight mg ratio %
0~ 5 (Apy) 78.9 60.8 0~ 5 (AD 128.2 56.3
10~15 (Apy) 32.4 25.0 10~15 (AB) 35.9 15.7
20~25 (Bty) 7.2 5.5 20~25 (AB) 9.5 4.2
30~35 (Bt 4.1 3.1 30~35 (Bt 10.9 4.8
40~45 (Bt 4.1 3.2 40~45 (Bty) 10.9 4.8
50~55 (Bty) 1.3 1.0 50~55 (Bt i3.6 6.0
60~65 (Bty) 1.8 1.4 60~65 (Bty) 18.8 8.2
Total 129.8 100.0 Total 227.8 100.0

Samples were collected from divided soil horizon right under wheat cropped ridge by using a soil
sampling core of 100m/ volume. Wheat roots contained in each sampling core were collected by washing
and weighed after drying at 60°C. 3 random samples were laken from each horizon and the average

value of them was shown in the table.
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Table 5 The nutrient distribution in the soil profile of soybean field under tillage and no-

tillage croppings
Zanuzo farm : Tillage

. Depth oMmP P K Ca Mg
Horizon om pH (H; 0) % ppm me me me
Apy 0~ 2.5 5.8 2.6 5.6 0.5 3.9 0.6
App ~ 7 5.7 2.7 6.0 0.3 4.0 1.1
Ap; ~ 19 5.5 2.2 0.7 0.1 3.7 0.9
Bt ~ 43 5.5 1.7 0.0 0.1 5.2 0.8
Bt; ~ 60 5.9 1.5 0.0 0.4 6.0 0.8
Bts ~100* 6.0 1.5 0.0 0.1 4.5 1.2
Fukami farm : No-tillage of 11 years
. Depth o.M.P P K Ca Mg
Horizon om pH (H: 0) 9% ppm me me me
An 0~ 2.5 6.4 4.1 17.9 1.1 7.3 1.2
Ap ~ 7 6.4 2.8 9.1 0.8 6.3 1.0
AB ~ 21 6.6 2.3 2.1 0.5 7.0 1.0
Bt, ~ 43 6.7 1.8 0.7 0.3 6.3 1.1
Bt, ~ 60 7.0 1.4 0.5 0.3 5.2 1.2
Bts ~100* 6.9 1.0 0.5 0.5 4.6 1.5
Y OM. : Organic Matter
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Fig.5 A comparison of nutrient content between

clods and soil particles adhering to the surface of

the clods ; the clods were collected from each soil horizon
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