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effect during the first 20 years.
Liming, especially the larger amount, decreuscd ,1 nthoxanthum and llolcas but

incrcased Helictotichon and Tisetum. The amount of legume, although somewhat
increased by lime, has been more dependent upon season than upon the liming
treatment. The main other species have been Plantago, Ranunculus and Achillea.
Neilher Vo Plantago nor the time of its increase have been affected by lime, Achillea
was little affected by low lime and decreased by high lime whereas Ranunculus was
increased by low lime but decreased by high lime.

3. FYM once every four years with NPK in orher years (Plot 20)
As on Plot l9 (FYM alone),1/opecuru s has tended to be the main grass species on

this plot but Dacrl,lr's and Anhenatherum have also been prominent (Table 36). In
contrast to Plot 19, where it declined during the 1940's Alopecurus remained at a high
level on this plot. Although lime, especially the larger amour.l, incteased % Alopecurus
until 1925, it afterwards decreased it- In contrast,./4rrhenatherum was decrcased by
both amounts of lime dudng the first three yean; afterwards the smaller amount
increased it but there was no increase with the larger amount until 194648. The effect
of lime ot Dactylis was small and somewhat erratic, and the larger amount tended to
decrease it. Poa pratensis was decreased by the smaller but increased by the larger

amount of lime thots$t Poa trivialis was increased by both amour|ts. Helictotrichon has

declined on all sub-plots ofPlot 20; it was decreased by low lime at the start but then
increased though high lime increased it throughout. In contrast Trisetum, decreased by
both rates of lime al the start, was afterwards little affected. Both rates of lime
decreased ,{gzosris b1!t rrot Holcus- Lathyzs has varied Sreatly with season and has

been increased by high lime throughout (Table 37).
Plantago,prcminent in the late 40's was increased by both amounts of lime but

Achillea little affected by low lime was increased by high lime. Taraaacum was also

increased by lime.

2. CHANGES INDUCED BY THE NEW LIMING SCHEME
A, EFFECTS OF APPLICATIONS OF LIME BETWEEN 1965 AND 1968 ON THE

BOTANICAL COMPOSITION OF PREVIOUSLY lJNLIMED SUB-PLOTS c

COMPARED WITH THAT OF SUB.PLOTS d (CONTINUOUSLY UNLIMED)
OF PLOTS GIVEN AMMONIUM SULPHATE i.E. I,42,9, IO, II" I 12 AND
18 AND OF 13 (FYM AND FISH MEAL)
To assess the effects offresh applications of lime to previously unlimed sub-plots

c, samples ofherbage were taken for botanical analyses in 1973 from the relevant

sub-plots and also from the corresponding permanently unlimed sub-plots d of the
same plots. Although the plots were not sampled for botanical composition prior
to the introduction of the new scheme in 1965, visual survey showed no changes

in the flora of sub-plots d between 1965 and 1973. Since these sub-plots are

dominated by single species, the botanical compositions of sub-plots d in 1973 may

be taken as a measure of the composition of both d and c (i.e' the unlimed half-plot)
at the start of the new liming scheme,

Since liming affected total dry matter yield at hay making as well as botanical
composition, results are expressed not only qualitatively as % comPosition of hay

but also quantitatively as amounts ha I as explained in the Introduction.

8.
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l. Plots I (N1)and l8 (NrKNaMg)
The unlimed sub-plots of both plots I and l8 were dominated by ,43zosris at the

sta of the new liming scheme and sub-plot d of both plots had more than 807c
Agrostis in 1973- By 1973,12.5 and l0 t ha- t of calcium carbonate had decreased
this species from 84 to 20% on I c and from 83 to 52qa ot l8c (Table 38).
Anthoxanthum, which contributed c.l0% on I and 20% on 18, was less affected.
The most obvious changes were extremely large increases inTa Festuca rubro on
both plots (from 3 to 50% on I and from 0.1 to 14% on I 8) and the introduction
or increase of a large number of other species inclu ding Cerastium, Plantogo, Rumex
aid. Toraxacum on both plots. Zarrryrus and. Tifolium also established on both
plots but in greater amount on I than on l8,.Larftynrs having spread inwards from
adjacent Plot 14.

Since liming increased the yield of c relative to d approximately threefold on
both plots in 1973, the effects on the amount of species per unit area of land
(Table 39) differed from those on percentage composition (Table 38). For example, the
Iarge reduction ir Vo A8"osrrt on I c corpared to I d was largely offset by the incr€ase
inlield aiid on-l8c-tEireiitively imaner de ciezse in Vo Agrostis was more lhan
counterbalanced by the increased yield so that there was almost twice as much
Agrostis oi l8c as on l8d. On the other hand, increases in % composition of particular
species e.g. Festuca were greatly accentuated by the yield increases.

2. Plots 42 (NrP), l0 (NrPNaMg) and 9 (NrPKNaMg)
The unlimed half-plots of these three plots were donlinated by lzrhoxonthum

at the start of the new liming scheme in 1965 and the unlimed sub-plots d continue
to be so (Table 38). About 20 t ha t ofchalk, applied to these sub-plots between
1965 and 1968, decrea*d 7o Anthoxanthum ftom more than 70% to between 5
and I t%. The yield ofhay was at the same time increased by at least 50% but the
reduction in the amolux,t of Anthoxanrftum was nevertheless at least 80% (Table 39).
In contrast lo Anthoxanthum and to,4Srosrrt in the previously discussed plots, %
,4grosrr's on these plots was less affected by liming, However, on Plot l0c the
combined effect of a small increase in 7a Agrostis and the 50% increase in total yield
resulted in a large increase in the amount of this species. Liming allowed a range of
Brasses to increase or to establish. On Plots 42c and l0c, in the absence of potash,
F-estuca rubra increased greatly to form about half and a quarter of the total yield
respectively; on 9c which receives potash, -F-es&{ca increased rnuch less and formed
only 3% of the total yield- llolcas increased greatly on 9c and lOc and Poa pratensis

increased on all three sub-plots.
There was some evidence that rolcas increased further between 1973 and l9?6 on

9c u also did Arrhenathmtm (Tables 44 and 45). Only on 9c did legumes and appreci-
able amounts of other sp€cies establish.

3. Plots Ilt (N3PKNaMg) and ll'? (NrPKNaMgSi)
The unlimed half plots of I I t and I l2 were dominated by Holcus in 1965 and sub-

plots d, permanently unlimed, continue to be so. Twenty t ha 1 of chalk, applied
between 1965 and 1968 have resulted in very similar changes in the botanical com-
position of bolh sub-plots. Percentage Ilolcas was decreased from 96 to 34% (Table 38)
and the weight was, on average. halved (Table 39).

hr 1973 Anherutherurz contributed about 3OYa, Poa pratensis l2Vo, Alopecurus 8%

gR
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ard Dactylis 6Eo on sub-plots c but were absent on sub-plots d. No legumes were plese[t
in the samples from eith€r plot in 1973 although visual survey had indicated that a few
plants of Trifolium pratense werc present on I l2c between 1966 and 1969. Liming
allowed small amou s of Anthiscus, Cerastium, Heracleum, Rumex ar.d Taroxacum lo
establish.

4. Plot 13 (FYM and fish meal)
The main effect of lime on this sub-plot has beeIl to increas€ lrri enatherum znd lhe

legumes,Iathyrus and Tifolium pratense and to decreas€ ./4 grostis and Holcus. Lime
also appeared to have relatiYely large effects on some of the other species but since

their individual contribution rarely exceeded l% confirmation of the changes would be

needed in other years. (Tables 38 and 39).

B. EFFECTS OF INCREASED APPLICATIONS OF LIME BETWEEN 1965 AND
1968 ON THE BOTANICAL COMPOSITION OF SUB-PLOTS b (WHOSE pH lS

BEING RAISED TO 6) COMPARED WITH THAT OF SUB-PLOTS a (LIMED
ONCE EVERY FOUR YEARS UNDER THE OLD SCHEME TO MAINTAIN
pHASIN 1965) OF PLOTS 42, 9, 10, llrand l12.

As mrght be expe-;d, increasing the rate of liming on previously limed sub-plots has

effected fewer changes in botancial composition than liming sub-plots previously
unlimed.

On ptots 42, and l0b whose pH was previously more than 5.5, only 3.7 t ha-r of
calcium carbonate were needed to raise the pH to 6 and this caused few changes in
botanical composition- The onty significant change was a large increase in both
percentage and weight of lreri.r totichon on 42 b. Bolh Plantago and Rumex aPpearea

to be incrcased by increased lime on 42, but not on l0D (Tahles 40 and 4l ).
Sub-plot 9b was slightly more acid than 420 and l0band was givin twice as much

lime (?.5 t ha= 
t 
) to increase the pH to 6. The main effects of this in 1974 were to halve

the 7o (Table 40) and weight (Table 4l ) of Alopecurus and to increase the legumes,
pa:iticrla{y Lathyrus. Sub-plots 9a and 9D were again analysed in 1976. It is likely,
however, that sub-ptot b would stitl be in a state of change and sub-plot 9a received
l4thdrofchalkin19T6underthesecondphaseofthenewscheme. lt is, therefore,
not possible to determine how much of the difference in the results between 1974 and

1976 is due to season or treatment. In general, total yield was less, grasses particularly
Arrhenatherum cottributed less but legumes and other species relatively more in 1976
than in 1974- The 1976 analyses like 1974 showed more,4 nthoxqnthum, b'estuca rubra
Iegumes and fzzaracam bul less Poa triv.?Iis on sub-plot b than on c. On the other
hand, results for Dactylis, Poa pratensis and, Anthiscus were in 1976 opposite to those

in 1974.
The largest effects of increased rates of lime were on I I I D, which received 25 t ha-r

of chalk and whose pH was only 4.2 at the outset, and on I l2 D, which received l5 t
ha ! of chalk an d whose pH was 4.?. The increase d amounts of lime on these sub-
plots almost halved Alopecurus b\rt -1n\creased Anhenatherum, pafiioulatly on I I I .

llolcus, however, which had become plentiful in recent years, especially on I I I , was
markedly decreased. Small amounts of Iathyrus were found in samples from both a
and D sub-plots of plots I I I and i2 h 1974. Anthisctts ar.d Heracleum were
increased by the increased rates of liming.

1t-

https://creativecommons.org/licenses/by/4.0/

