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V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

The Value of Residues from Long-period Manuring at
Rothamsted and Woburn
V. The Value to Arable Crops of Residues Accumulated from
Potassium Fertilisers

A. E. JOHNSTON, R. G. WARREN and A. PENNY

These experiments were made on the Exhaustion Land at Rothamsted
during 1957-58 and at Woburn on the Permanent Wheat and Barley Sites
during 1960-62. Paper III (page 22) gives the histories of the sites and the
experimental details, including amounts of K tested and basal N and P
fertilisers. For the reasons given in the fourth paper (page 40), the yields of
crops grown on both plots 8 at Woburn are given only in the Appendix
Tables.

Yields
Cereals. Appendix Table 1 shows the yields of barley and spring wheat on
the Exhaustion Land during 1957-58, and of barley at Woburn during
1960-62. New K increased grain yields by 1-4 to 2-5 cwt/acre on the starved

soils but did not affect yield on the enriched soils (Table 1). There were also
small increases in straw yields when new K was given.

TABLE 1

Effect of a new dressing of 56 Ib K|acre on the yield of barley grown on
soils with and without K residues at Rothamsted and Woburn, 1957-62
Grain, cwt/acre

Rothamsted Woburn
Exhaustion , A \
Wheat Site Barley Site

mean mean mean
1957 & 1958 1960 & 1962 1960 & 1961

Starved soil
Without new K 26:6 26-7 23-2
With new K 28-4 29-2 24-6
Response to new K! 1-8 2:5 1-4
Enriched soil
Without new K 28-2 26-4 26-6
With new K 28-4 26-4 26-3
Response to new K! 0:2 0 —0-3

1 New K at 56 Ib K/acre applied broadcast to the seedbed.

Table 2 shows the yields on starved and enriched soils without new K.
Residues slightly increased the yield of barley at Rothamsted and on the
Barley Site at Woburn, but barley on the Wheat Site at Woburn and spring
wheat on the Exhaustion Land yielded slightly less with than without
residues.
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TABLE 2

Effect of K residues in the soil on the yields of cereals given no new K
at Rothamsted and Woburn, 1957-62

Grain, cwt/acre

Woburn
Rothamsted - A 1
Exhaustion Land Wheat Site Barley Site
mean 1957 & 1958 mean mean
, o — 1960 & 1962 1960 & 1961
Barley  Springwheat  Barley Barley
Soil given no new K and with:
No residues 26:6 26-4 26-7 23:2
K residues 28-2 23-8 26-4 26-6
Increase due to K residues in
the soil 1-6 —2-6 —0-3 3-4

The response curves to new K on both starved and enriched soils show
the residues cannot be valued in terms of a new dressing of K, because the
responses to new K fertiliser were too small and the yields on starved and
enriched soils were too variable (Fig. 1).

Ploughed in and seedbed applications of new K fertiliser were com-
pared in the experiments at Woburn in 1961-62. Yields (Table 3) show that
the method of applying the new K had little effect.

TABLE 3

Effect of new K, ploughed in or broadcast on the seedbed, on barley
yields at Woburn, 1961-62

Grain, cwt/acre

Wheat Site 1962 Barley Site 1961
" Plot9 Plot7  Plot9 Plot7
K given with K no K with K no K
Ib/acre residues residues residues residues
0 28-5 28-9 28-1 25-9
14 Seedbed —1 31-9 27-3 25-6
56 Seedbed 26-5 32-1 257 26-2
0 25-6 32-5 22-1 25-6
14 Ploughed in 29-9 34-8 25-4 27-6
56 Ploughed in 27-1 34-9 26-3 27-0

1 No yield recorded because of extensive bird damage.

Potatoes. New K fertiliser was applied in different ways on the two sites.
On the Exhaustion Land it was placed in the bottom of the furrows before
the potatoes were set by hand, at Woburn it was either ploughed in or
applied to the flat seedbed before the chitted seed was planted by machine.
Appendix Table 2 shows the yields on the Exhaustion Land and at Woburn.

Table 4 shows that on both starved and enriched soils at Rothamsted and
Woburn potatoes responded to new K at the largest amount tested, a
striking contrast to the lack of response to K by cereals. Potatoes on the
Exhaustion Land responded less to K than to P, but at Woburn the response
to K was much larger than to P. On the starved soil at Rothamsted, the
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Exhaustion Land, Rothamsted 1957-58

Spring barley Spring wheat
cwt grain cwt grain
3OL 30
e A S
i
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10 10k
1 1 ] 1 1 J
Woburn
Wheat Site 1960 and 1962 Barley Site 1960 and 1961
Spring barley Spring barley
cwt grain cwt grain
28 ;/-G— < 30
['s 5 - a8
H | ——0
o—
20 20
10 10~
1 1 ] 1 1 J
14 28 56 14 28 56
New K given, Ib/acre
Fic. 1. Effect of K residues and new K on the average yield per acre of cereal grain,

Rothamsted and Woburn, 1957-62.
(With @ and without O K residues.)

TABLE 4

Effect of a new dressing of 112 Ib Klacre on the yield of potatoes grown on
soils with and without K residues at Rothamsted and Woburn, 1957-62

Tubers, tons/acre

Rothamsted Woburn
Exhaustion A =
Land mean Wheat Site Barley Site
1957 & 1958 1960 1960

Starved soil
Without new K 6:8 11-9 14-3
With new K 12:4 17-0 18-2
Response to new K1 56 5-1 3-9
Enriched soil
Without new K 11-0 16:3 16-4
With new K 14-6 19-3 18-2
Response to new K! 36 3-0 1-8

1 New K at 112 1b K /acre given along the bottoms of the furrows before hand planting
on the Exhaustion Land, on the flat seedbed before machine planting at Woburn.
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yield was only 6-8 tons/acre and giving 112 Ib K increased it by 5+6 tons. A
Woburn, yield on the starved soil was double that at Rothamsted,
11-9 tons/acre on the Wheat Site. 14-3 tons/acre on the Barley Site, but
the increases in yield from 112 1b of new K were about the same as at
Rothamsted, on the Wheat Site 5-1 tons and less on the Barley Site,
3-9 tons.

Table 5 shows the yields on starved and enriched soils without new K.
The residues gave large increases in yield, about three-quarters of the extra
yield given by the fresh dressing of 112 Ib K to the starved soil.

TABLE 5

Effect of K residues in the soil on the yields of potatoes given no new K
at Rothamsted and Woburn, 1957-62

Tubers, tons/acre

Rothamsted Woburn
Exhaustion , A \
Land mean Wheat Site Barley Site

1957 & 1958 1960 1960
Soil given no new K and with
No residues 6-8 11-9 14-3
K residues 11-0 16-3 16-4
Increase due to K residues
in the soil 4-2 4-4 2-1

Fig. 2 gives the response curves to new K on starved and enriched soils.
On both the Exhaustion Land and at Woburn the residues can be valued in
terms of a new broadcast dressing of K having the same effect on yield. The
residues were worth:

Ib new K/acre

Exhaustion Land, Rothamsted 56
Wheat Site, Woburn 15
Barley Site, Woburn 16

Both on the Wheat Site at Woburn and on the Exhaustion Land, the
response curves did not show a maximum and, with any amount of new K
tested, yield on the enriched soil always exceeded that on the starved soil.

When ploughed in and seedbed dressings of fertiliser were compared at
Woburn in 1961-62, the amount of new K applied was increased to see
whether this would decrease the difference between the yield on soils with
and without residues. Table 6 shows the yields with 42 and 168 1b K, but
unfortunately one of the two plots without new K on plot 9 on the Wheat
Site yielded very badly. On the starved soil on both sites, only the largest
amount of new K ploughed in increased yield to equal that on the enriched
soil without new K. However, giving new K to the enriched soils increased
yield still further.

Sugar beet. This crop was grown on the Exhaustion Land in 1957-58, at
Woburn on the Barley Site in 1961 and on the Wheat Site in 1962. Table 7
shows the yields of sugar on the Exhaustion Land with new K broadcast on
the seedbed and Table 8 yields at Woburn when seedbed dressings and
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tons tubers
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Rothamsted
Exhaustion Land 1957-58

tons tubers

20
15
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[+]
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28 56 112
New K given, Ib/acre
Waoburn
Wheat Site 1960 Barley Site 1960

tons tubers
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| J 1 J
28 12 28 12
New K given, Ib/acre
FiG. 2.

Effect of K residues and new K on the average yield per acre of potato

tubers, Rothamsted and Woburn, 1957-60.

(With @ and without O K residues.)
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Rothamsted

Exhaustion Land 1957-58
cwt sugar

g

20p

| 1 J
28 56 112

New K given, Ib/acre

Woburn
Wheat Site 1962 Barley Site 1961

cwt sugar Cwt sugar
60 L] &
50 30 =
40|‘ 40 =
30p= 30'— o
20 = 20 —
10 = 10—

1 | J 1 1 J

84 168 336 84 168 336

New K given, Ib acre

Fic. 3. Effect of K residues and new broadcast dressings of K on the average yield
per acre of sugar at Rothamsted and Woburn.
(With @ and without O K residues.)
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TABLE 6

Effect of new K, ploughed in or broadcast on the seedbed, on potato
yields at Woburn, 1961-62

Tubers, tons/acre

Wheat Site 1962 Barley Site 1961
f A = f A |
) Plot 9 Plot 7 Plot 9 Plot 7
K given with K no K with K no K
Ib/acre residues residues residues residues
0 13-2 10-8 12:0 8:6
42 Seedbed 12-8 12-4 11-8 10-4
168 Seedbed 14-5 11-8 15-0 10-2
0 8-1 9-1 13-0 83
42 Ploughed in 12-3 12-4 12-5 11-1
168 Ploughed in 13-5 13-3 14-6 12-7
TABLE 7

Effect of new broadcast dressings of K on the yields of sugar from beet grown
on soils with and without K residues on the Exhaustion Land, Rothamsted,
1957-58

Sugar, cwt/acre

Classical
Experiment K given
plot Ib/acre 1957 1958 Mean Response

1 no K residues 0 25-9 51-8 38-8 —
28 20-8 58-6 39-7 0-9
56 30-7 63-2 47-0 8-2
112 26-3 64-2 45-2 6-4

7 with K residues 0 31-2 66-7 49-0 -
28 30-5 62-8 46-6 —2-4

56 30-6 65-2 47-9 -1-1
112 27-9 58.7 43-3 —5-7

TABLE 8

Effect of new K, ploughed in or broadcast on the seedbed, on sugar
yields at Woburn, 1961-62

Sugar, cwt/acre

Wheat Site 1962 Barley Site 1961
. oy .
Plot 9 Plot7 = Plot9 Plot7
K given with K no K with K no K
Ib/acre residues residues residues residues

To seedbed

0 42-0 31-6 31-4 25-5

84 42:5 41:9 35-2 29-7

168 59-7 46-2 39-6 39-3

336 488 50-8 43.7 41-8
Ploughed in

0 45-5 38-0 29-1 18-2

84 43-2 40-9 42-0 34-1

168 50-2 43-7 36-6 33-1

336 45-3 52-5 43-6 33-0
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ploughed-in new K were tested in amounts up to 336 Ib K/acre. On the
Exhaustion Land beet yielded less in 1957 than in 1958, partly because of a
severe attack by virus yellows. On the starved soil in 1957 the position of the
microplots within the old Classical Experiment plot had a larger effect on
yield than the new dressings of K. The microplots dressed with 28 and
112 Ib/acre of new K, which were on the south side of the plot, gave a
smaller mean yield than the other pair on the north, which had 0 and 56 Ib
new K. However, in 1958, vields were more consistent because the arrange-
ment of the microplots was improved, and on the starved soil new K
increased yield by 12 cwt of sugar/acre. On the enriched soil there was no
response to new K.

Table 7 also shows that, without new K the effect of the residues was to
increase sugar yield by 10 cwt/acre on the Exhaustion Land. At Woburn the
residues increased yield by between 5 and 10 cwt/acre without new K
(Table 8). The yield of sugar was the same on starved and enriched soils
with new K at the largest amount tested. The residues on the Exhaustion
Land could not be valued in terms of a new dressing of K (Fig. 3), but at
Woburn they were worth between 75 and 85 Ib of fresh K/acre.

TABLE 9

Effect of new broadcast dressings of K on the yields of swedes and kale grown
on soils with and without K residues on the Exhaustion Land, Rothamsted,

1957-58
tons/acre
Classical
Experiment K given
plot Ib/acre 1957 1958 Mean Response

Swede roots
1 no K residues 0 10-7 19-4 15-0 —
14 11-9 21-9 16-9 1-9
28 11-8 20-9 16-4 1-4
56 11-5 20-6 16-0 1-0
7 with K residues 0 12-4 24-9 18-6 =
14 12-7 25-3 19-0 0-4
28 12-9 24-8 18-8 0-2
56 12-9 25-0 19-0 0-4

Swede tops
1 no K residues 0 2:6 3-8 3-2 —
14 2:5 4-3 3-4 0-2
28 2:2 4-4 3-3 0-1
56 2-4 4-1 3-2 0-0
7 with K residues 0 2-3 4-0 3:2 —
14 2:2 4-4 3-3 0-1
28 2-5 4-3 3-4 0-2
56 2-2 4-2 3-2 0-0

Kale

1 no K residues 0 17-3 23-1 20-2 —
28 16-5 21-1 18-8 —1-4
56 19-8 22-6 21-2 1-0
112 17-4 19-1 18-2 —2-0
7 with K residues 0 18-0 24-2 2171 —_
28 18-4 23-3 20-8 —0-3
56 18-4 23-0 20-7 —0-4
112 20-9 24-6 22-8 1-7
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Swedes and kale. These two crops were grown only on the Exhaustion
Land in 1957-58 and Table 9 gives yields of both. Swede roots responded to
new K only on the starved soil, and maximum response (2 tons/acre) was to
the smallest amount (14 Ib/acre) of new K. However, the soil with residues
yielded consistently more than the soil without, by about 3 tons/acre. The
residues could not be valued in terms of a fresh dressing because the yield on
starved soil with new K was less than on enriched soil without new K. The
yields of swede tops were not increased by residues in the soil or by fresh K.
Kale did not respond to new K on the starved soil, but on the enriched
soil, the largest amount of K tested gave an extra 1-7 tons. The average
yield was 2 tons/acre more with residues.

Discussion of the potassium tests

On the starved soils on the Exhaustion Land cereals without new K gave
the same yield in both seasons. However, potatoes, sugar beet, kale and
swedes all yielded more in 1958 than in 1957. 1958 was wetter, but less virus
yellows in the sugar beet and less mildew on the swedes contributed to
better yields in 1958.

Table 10 summarises the responses of the crops to the largest amount of
new K applied as a seedbed dressing. At both Rothamsted and Woburn
new K increased yield of barley on starved soil by 1 to 2 cwt grain but had
no effect on enriched soil. Spring wheat on the Exhaustion Land did not
respond to new K, on either the starved or enriched soil. In all years, and at
both Rothamsted and Woburn, new K greatly increased potato yields on
both starved and enriched soils. Sugar beet yields were usually increased by
new K on starved and enriched soils, but not on the enriched soil of the
Exhaustion Land, where the yield with new K was less than might have been
expected. Swedes at Rothamsted gave small increases in yield with new K
especially on starved soils, but yields of kale did not always increase with
new K.

When the fertiliser K residues are valued by the difference in yield on
soils with and without residues but with adequate N and P, they have con-
siderable value at both Rothamsted and Woburn, except perhaps for
cereals. Table 11 summarises the increases in yield from the presence of
residues in the enriched soil.

The large crops currently being grown on many well fertilised soils take
up much K, and it is not known whether K is accumulating in soils as is P.
The section on K uptake shows that much K goes into the straw of cereals
and the tops of sugar beet and how much K is removed from the soil
depends on what happens to these parts of the crop. The accumulation of K
is also related to the release of native soil K by weathering and the equili-
brium between readily soluble and ‘fixed” K. The rates of weathering and
fixation of K differ considerably in different soils. Recent work at both
Rothamsted and Woburn shows that change in the amount of K soluble in
I N-ammonium acetate is a good indication of the depletion or accumula-
tion of readily soluble soil K during a cropping cycle. Current work is
examining the release of K from reserves of ‘fixed’ K accumulated from
fertiliser dressings.
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TABLE 11
Effect of old residues of fertiliser K dressings at Rothamsted and Woburn,
195762
Yields/acre
Increase
NoK WithK duetoK
Crop Site Years residues residues residues
Barley Exhaustion Land 1957 & 1958 26-6 28-2 1-6
grain, cwt  Wheat Site, Woburn 1960 & 1962 26-7 26-4 —0-3
Barley Site, Woburn 1960 & 1961 23-2 26-6 3-4
Spring wheat  Exhaustion Land 1957 & 1958 26-4 23-8 —2-6
grain, cwt
Potatoes Exhaustion Land 1957 & 1958 6-8 11-0 4-2
tubers, tons Wheat Site, Woburn 1960 & 1962 11-4 14-8 3-4
Barley Site, Woburn 1960 & 1961 11-4 14-4 3-0
Sugar beet Exhaustion Land 1957 & 19358 38-8 49-0 10-2
sugar, cwt  Wheat Site, Woburn 1962 34-8 43-8 9-0
Barley Site, Woburn 1961 21-8 30-2 8-4
Swedes Exhaustion Land 1957 & 1958 15-0 18-6 3-6
roots, tons
Kale Exhaustion Land 1957 & 1958  20-2 21-1 0-9
tons

Potassium concentration in the crops

Tables 12, 13 and 14 give the percentages of potassium in the dry matter of
the crops.

Cereals. Johnston (1969) showed that the mineral composition of the
grain and straw of winter wheat grown recently on Broadbalk confirmed
Lawes and Gilbert’s view that fully ripened grain has a consistent mineral
composition whereas the composition of the straw varies considerably.
Table 12 shows that the concentration of K in the grain grown on the
starved soils on the Exhaustion Land and on the Barley Site at Woburn was
0-50 %, slightly less than in the barley on the Hoosfield Continuous Barley
plots. Barley on the Wheat Site at Woburn contained much less K (0-40%)
for unknown reasons. K residues in the soil increased the concentration of
K in the grain, but less on the Wheat Site than on the other two sites. On the
enriched Exhaustion Land soil, the % K in the grain almost equalled
that in the grain from the Hoosfield Continuous Barley Experiment. Dress-
ings of fresh K did not increase the % K in grain from either the starved
or enriched soils. The K concentration in the straw from the Exhaustion
Land (1'16% in the enriched soil without new K) was nearly equal to
that in the straw from the Hoosfield Continuous Barley Experiment, but
the straw at Woburn contained only about half as much. Both the residual
K in the soil and new dressings increased the % K in the straw by about
the same amount, 0-1 to 0-3%.

Potatoes. Table 13 shows that the % K in dry matter of potato tubers
from the Exhaustion Land was affected much more by new K than by
K residues in the soil. However, the effect of the residues was not lessened
by new K. At Woburn, in 1960, with larger concentrations of K in the
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dry matter, the residues increased the 9%, K more than at Rothamsted.
Also at Woburn, 112 Ib/acre of new K increased the % K more than the
same dressing did at Rothamsted. This was true even though at Woburn
the dressing was applied on the flat seedbed whereas at Rothamsted it
was applied in the furrows. This again suggests that potato roots grow
more easily and further in Woburn soil than in Rothamsted soil. This
suggestion was supported when, in 1961-62, more K was tested at Woburn
and seedbed dressings and ploughed-in new K increased the % K in dry
matter similarly.

Sugar beet, swedes and kale. On the soil without residues or new K,
swede tops and roots, sugar beet tops, and kale, all had nearly the same K
concentration in the dry matter, but the sugar beet roots had much less
(Table 14). K residues in the soil increased the %, K in swede tops and roots

TABLE 14

Effect of K residues andnew K on the percentage of K in sugar beet, swedes and
kale grown on the Exhaustion Land, Rothamsted, 1957-58

Swedes Sugar beet
— A ] r s B
Tops Roots Tops Roots Kale

No new K given to soil with

No residues 1:68 1-90 1-71 0-63 1-78

K residues 2-54 2-36 3-55 0-77 2-41

Effect of residues 0-86 0:46 1-84 0-14 0-63
New K! given to soil with

No residues 219 2:21 2-30 0-74 2-31

K residues 2-62 2-55 3:66 0-90 2-54

Effect of residues 0-43 0-34 1-36 0-16 0-23
Effect of new K in the

Absence of residues 0-51 0-31 0-59 0-11 0-53

Presence of residues 0-08 0-19 0-11 0-13 0-13

1 561b K to swedes, 112 1b K to sugar beet and kale.

and in kale by much the same amounts, but much less than in sugar-beet
tops; however residues had little effect on the % K in sugar beet roots.
New K increased the 9, K of all crops on starved soil much more than in
the presence of residues.

Potassium content of the crops

Tables 15, 16, 17 and 18 give the uptakes of potassium by the harvested
parts of the crops.

Cereals. Barley at Woburn and spring wheat at Rothamsted took up little
more than 30 Ib/acre K but the maximum uptake by barley at Rothamsted
was twice as much (Table 15). More K was taken up from enriched than
from starved soils and much of this extra K was in the straw. More K was
taken up from newly applied K without than with residues, except for
barley at Rothamsted, the uptake never exceeded 10 % of the 56 Ib/acre K
newly applied.
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Potatoes. Uptake of K by potatoes on both sites (Table 16) varied very
considerably, from 34 to 173 Ib K /acre. Without new K, potato tubers from
the starved soil on the Exhaustion Land contained about as much K as did
the barley (grain plus straw), but tubers from the enriched soil contained
more K than barley. At Woburn without new K, the potatoes took up more
K than from the Exhaustion Land. The amount was about twice that taken
up by the barley. Very much more K was taken up from the residues by
potatoes than by barley. About 509, of the 112 Ib/acre K tested on the
Exhaustion Land and at Woburn in 1960 was taken up by potatoes.
Increasing the dressings of new K to 168 Ib K/acre at Woburn in 1961-62
did not increase K uptake from the fertiliser, so the apparent recovery of the
added K by potatoes was only about 30%, in 1961-62.

Sugar beet, swedes and kale. Without new K, sugar beet on the Exhaustion
Land and at Woburn took up much the same amount of K (Table 17). By
contrast potatoes took up less K on the Exhaustion Land than at Woburn,
suggesting that they make less use of nutrients in Rothamsted soil than do
sugar beet. From the starved soil without new K on the Exhaustion Land,
sugar beet took up more than 100 Ib K/acre and much more (180 1b) from
the richer soil. Of the new K applied to the starved soil, the sugar beet took
up 30 1b K (25 ;) but apparently none was taken up from the enriched soil.
At Woburn the whole crop took up a maximum of 270 Ib K. Possibly
because the amount of new K tested was much more than at Rothamsted,
more was taken up from the starved soil with new K than from the enriched
soil without new K. However, maximum uptake was always with new K
and residues. Apparent recoveries of added K were 309 from starved soils
and 159 from enriched soils.

Swedes and kale on Exhaustion Land both resembled sugar beet, and
took up much more K from the residues than from starved soil with fresh K
fertiliser (Table 18). Without new K, kale extracted 13 1b more K from the

TABLE 18

Effect of K residues and new K on the amount of K in swedes and kale
grown on the Exhaustion Land, Rothamsted, 1957-58

Ib K/acre/year
Swedes
-

(Tops Roots Total‘ Kale

No new K added to soil with

No residues 16 63 79 121
K residues 22 98 120 171
Effect of K residues 6 35 41 50

New K! added to soil with
No residues 20 76 96 145 '
K residues 24 103 127 197
Effect of K residues 4 27 31 52

Effect of new K in the
Absence of residues 4 13 17 24
Presence of residues 2 5 7 26

1 56 1b K to swedes; 112 1b K to kale.
85
Rothamsted Experimental Station Report pp 18

for 1969 Part 2



V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

ROTHAMSTED REPORT FOR 1969, PART 2

06
8¢l

IS
L9T
91t

68
LLT
88

[e10], s100y sdoj, [eI0L S100y sdo] [eI0], s100Y mdo.w
[ J A J [®

43
It

9C
£L
1S

ST
sy
0z

8¢
L6
14
S91
¥9

(43!
89

9t
86

14
67T
Y44

9L
£0C
LT1

£C
It

14
69
S9

cl
9
123

£ Ly Ll
L9 ¥6 L3
0 8 G

091 V€T L9
091 97C S9
o ss cl
LST LBLI 0S
£6 el 8¢

0¢
L9

9
L91
191

134
LET
6

ur vu:JMﬂ..En b |
, -

%
Paqpass 03 N

LN

ul vu:wﬂ.oi b: |

9s
011

£E
€8T
0Te

L8
L61
011

elol si00y sdoj
b e
Paqpaas 03 3

81
§3

Il
cL
19

T
1]
0t

‘UINQOAA 18 M M3U q] 9¢¢ PuB UONSNBYXH U0 M MU q[ T[T 1

8¢ ;e
6L 62
o 144
181 181
651 LEI
£9 14
g€l 81
08 801

-

4
€1

S
1S
9

91
6¥
£t

MI
91

6%
Otl
16

8¢
£El
SL

®o], siooy sdo],
[N |

\

Jn
1961 NS Adpreg

41
T961 MNS 1EAYM

paqpads 0} 3
~ §¢61 W LS6] uvOw

PUE uonsSneyxXs

41
wInqom

Teak/aroe/¥ qI
Z9-/S6] “UINQOAL pup p2ISWDYIOY 1D UMOLT 122q ADENS U] Y JO JUNOWD Y} UO N MU pup Sanpisat Jo paffa
LI ATIVL

e pasweioy

SANPISAL JO UGS
SANPISI JO 2OUSQY

o) Ul J MOU JO 1Y
soNpIsal M JO 199PH
sanprsor Iy
SanpIsal ON

YA JIOS 0} POppR 3] MON
sanpIsal 3 Jo 1095

SONPISaX 3
SONPISAT ON

YIM [10S 0) PIPPE 3 MU ON|

86

pp 19

Rothamsted Experimental Station Report

for 1969 Part 2



V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

VALUE OF RESIDUES FROM POTASSIUM FERTILISERS

starved soil than did sugar beet and swedes 29 Ib less. However, sugar beet
extracted more K from the residues than did either kale or swedes. Ap-
parent recovery of new K by swedes was altered by the residues; without
them, 307, was taken up, with them, 129,. However, kale apparently
recovered 209, of the new K from soils with and without residues.

Summary of the effects of K residues and new dressings of K fertiliser
on K uptake

On the Exhaustion Land without new K, total uptake on the starved soil
ranged from 251b by spring wheat to 121 Ib/acre by kale, and on the
enriched soil from 29 1b by spring wheat to 182 Ib/acre by sugar beet. Thus,
the recoveries from the residues ranged widely, from 4 1b by spring wheat to
74 1b by sugar beet. At Woburn there was a similar wide range of uptakes,
181b K by barley to 1321b/acre K by sugar beet from the starved soil,and 21 Ib
K by barley to 203 Ib/acre K by sugar beet from the enriched soil. In one
comparison, barley obtained no extra K from the residues but sugar beet
took up 89 Ib K /acre. A large proportion of this extra K went into the straw
of cereals, the tops of sugar beet and the roots of swedes. Except for potatoes
and kale, the uptake from the residues was always decreased by new K
fertiliser. Apparent recovery of new K was always less with than without
residues, except for potatoes and kale. Apparent recoveries of the newly
applied K ranged considerably, but the amounts of K tested were not the
same in all experiments.

Summary

All crops tested gave larger yields on soils enriched with many past dress-
ings of K fertilisers than on starved soils, when new K was not given but N
and P fertilisers were.

Potatoes consistently responded well to new K on both starved and
enriched soils, much more than the other crops.

All crops from soils enriched with residues contained more K than crops
from starved soils. Thus, as for P, residues provide the growing plant with
K throughout the cultivated soil. Except for potatoes, the concentration of
K in each crop was increased more by residues than by the new dressings of
fertiliser K. Much of the extra K taken up by cereals and sugar beet went
into the straw and tops respectively.

Acknowledgements

We thank G. W. Cooke for advice with these experiments and preparing
the papers and many members of the Chemistry Department for help with
field work and crop and soil analyses.

REFERENCE

JounstoN, A. E. (1969) The Broadbalk Wheat Experiment: The plant nutrients in
crops grown on Broadbalk. Rep. Rothamsted exp. Stn for 1968, Pt 2, 50-62.

87

Rothamsted Experimental Station Report pp 20
for 1969 Part 2



V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

ROTHAMSTED REPORT FOR 1969, PART 2

£l b-6t 1-08 8:8C 0:0 8-£C 0-LT §-0T
(44 4 4 ¥-6¥ C'S¢E [ 0-9C c-Le LT
0-€ [-1¥ £-6v 6:TE v-1 ST 6-5C V¥
S [-8¢ 0-5¥ (Al 17 = 8-¢T 0-5C §:TT
§-C €Ty 6-0S L:EE L-0— L-ST 8-LC 9:£C
Cs 0-Sv 1-9% 8-ty -1 8:LT 8-9C 88T
4 e ¥-8¢ 844 y-Ct vl 0-vC L-9C ¥-1C
" 8-6¢ 9-t¥ 0-9¢ - ¥-9C I'LZ 9:6T
K asuodsay uBd 8561 Lsel w_onmum UBON 8561 LS61
MBIS Euj_ﬂs Furidg ureld HmoJ.ﬂB Fundg
0-0 [Ax4 Eiy 1-£C 0 ¥-8C £-8C ¥-8C
0-0 [AY4Y -6t £-5T 9:0 8-8C 9-87 6-8C
9:0 8-t LTy 67T gnf= 6°9¢C £:9C §-L
— (A4S S-6E 0-§T - 8T 0-LT £-6C
b-£ b-tt 8-6€ 0-LT 81 ¥-8C §:9¢ <0t
0-0 0-0¢ 9-8¢ €12 e ¥ £-9C -
10— 667 <-or 961 Bl 8-¥C 8-9C LTT
= 0-0t S-LE ¥ S 9:9¢ ¥-92 L9t
asuodsay uea]y 861 LS61 asuodsay uea\ 8561 LS61
L§ —— J \
mens Lapreg ureid Lapreq

poIsweyloy ‘pur] uonsneyxy

Janew A1p % cg 1e 2108/1mM0

Z9-/S61 “UINGOM 1D SIS KILIDG PUD IDIYA| Y1 UO Pup PaISWDYI0Y 1D PUD] UONSADYXT Y] UO UMOLS S|P fo Splatx

I HT9V.L XIONHdd VY

9¢

vl
0 SINPISAT M YA L

9¢
8¢

14!
0 SaNPIsar I ou |

0 SONPISAX 3 YIM L

0 sonpIsal I ou |

jord
juawLradys [edIsse|)
aloe/q]

Paqpass 0}
Surssaap 3 MON

88

pp 21

Rothamsted Experimental Station Report

for 1969 Part 2



V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

VALUE OF RESIDUES FROM POTASSIUM FERTILISERS

6:0— 6T L-6T L-8C 0~ £:9C L-ST 6-9C
6:0— 6T ¥-0t [-8C L0 £:LT £ LT £2LT
== [-0¢ [-£€ I-LT - 9:9¢ [-8C 0-§T
rA ! 0-0¢ §-€€ ¥-9C ¥-0 8-¥C L-§T 8-£C
[a]= LT S:1€ 6-£T 8- 0-92 6:LT 0-¥¢C
- 8-8C £-EE v-¥C - ¥-¥C £:5C ¥-£C
8-1 8-LC 8-1¢ 6-£C bl 9-%C 9T 0-£2
L s 9:5T 162 0-¢¢ 0 v-£C 9-§C £1C
= 0-92 I-0t 6-1C = (ALY 4 6-5C 9-0¢
asuodsay UBIA 1961 0961 asuodsoy UBI 1961 0961
L — - - o ——
mens Lajreg urels Aapleq
WINqoap ‘oNg Aopreg
8-C 0-1¢ 9-6C vt 0-0 ¥-92 §-9C ¥:9C
= = e 6-6C - e o S-vT
e C-8C 0-82C $-8C o 92 $-8C (4 74
[ 8-6T 1 4 [+LT y0— 9-T¢ VLT 6:L1
$:C 162 L-£C §:9C ¥-0— 9-TT ¥-92 L-81
— 9-¢¢ I-12 (43 ¢4 - 0-€T 6-9C 0-61
0-01 2:0¢ L-0€ 9-0¢t §:T C:6C | z-92
<9 8-9C L-LT 0-9¢ (A 6-8C 6-1€ 6-ST
- 9-0C S-£l 8-LC — L9 682 S-¥C
asuodsay UBaA 7961 0961 asuodsay ued 7961 0961
LN J L.
mens Aapiey Eu._mem_._mm

UINGOA ‘ONS 1R

9s
14!

95
14!

9s
14!

210e/q]

pPaqpaas 0}
Furssaap Y MoN

SaNPISAI M YIm 6

SONPISL M YA §

SaNpIsa1 I ou £

SONPISAX M YNM 6

SONPISAL M YIM §

SONPISI H ou £

101d
JuawILIdAX [eISSe[D

89

pp 22

Rothamsted Experimental Station Report

for 1969 Part 2



V. THE VALUE TO ARABLE CROPS OF RESIDUES ACCUMULATED FROM POTASSIUM FERTILISERS (1970)

ROTHAMSTED REPORT FOR 1969, PART 2

APPENDIX TABLE 2

Yields of potatoes grown on the Exhaustion Land at Rothamsted and on

the Wheat and Barley Sites at Woburn, 195762

Classical Experiment
plot

1 no K residues

7 with K residues

7 no K residues

8 with K residues

9 with K residues

Tubers, tons/acre

New K
dressing
to seedbed
Ib/acre Exhaustion Land,
Rothamsted
1957 1958
0 4-7 8-8
28 7-9 9-7
56 1525 12-1
112 10-9 13-9
0 10-0 12-1
28 11-4 13-8
56 14-0 14-9
112 14-1 15-2
Woburn
Wheat Site Barley Site
1960 1960
0 11-9 14-3
28 14-2 17-0
112 17:0 18-2
0 15:2 16:9
28 14-9 17:2
112 16-2 18-8
0 16-3 16-4
28 17-7 16-0
112 19-3 18:2

17-6
16-0
16-0
175
16-4
16-8
18-8

Response
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