SOME OBSERVATIONS ON | RRI GATED PAST“URESI | N CANTERBURY
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_ The object of +tnis paper is to record some findings

associ ated Wi th the establishment and irrigatjon of permanen

asture on light land in Canterbury, These include notes on

he nethod of “establishment, mixture used, nmethod and extent

of irrigation, response’ to manurial treathent, and botanica
anal yses of 'establishing pasture under various treatnents.6
Although the details discussed are based on a twenty-two nonth
period” of obgervation at Seafield |rrigation Farm reference is
made also to other irrigation_experimenis 'undertaken at Oxford
Hororata, and Southbridge. The limtations of the material
present_eof are acknow edged,  However, in view of the paucity
of simlar information applied to irrigation in other parts of
t he Dom ni on and t he necessity for such know edge before
enbarkln? on extensive irrigation, it i S hoped the subject
matter will create a valuable discussion

SEARIELD | RRI GATI ON FARM

Thi's property conpri sing nearly. 700 acres is Sit-
uated about ten mles east of Ashburtan, The herbage con-
sists chiefly of browntop and ot her undesirabl e twitches,
Sorrel1 and other weeds are prevalent, Accordingly freguent
cultivation and rotations of crops are desirable for dleanﬁ$g
purposes. . The soil varies fromegour t0 six inches | N dept
and overlies a few inches of clay [oam which overlies deep
shingl e, There I's adequate drainage for surplus water,.

%ROCEDURE ADOPTED, FOR_ESTABLI SHI NG pEruANENT PASTURE ON THI S

LAND ,

In March 1932, an area of thirty two acres was
ﬁloughed out of an old sod bound sward of browntor.  On one
alf”of this area levelling was executed for the border dyke
type of irrigation, The Tield was fallowed until Novenber
and early Decenber when the following Seed mxture was Sown
broadcast on a well prepared seeé{beé? no cover crop being

used.
True Perenni al Ryegrass 30 1b. per acre
Cocksf oot (N.Z.) 10 M T
Red O over _ 3 o n
Certified wld Wite Cover 2 oo
Tot a| 45 I 1] "

_ One hundredwei ght of SuRerphosphate per acre was
applied at the tine of sowings The germnation was good

Later the area was subdivi et into fourteen paddocks of approx-
imately two acres each, Seven of these were irrigated and

t he refai nder acted as controls,



SUBSEQUENT TREATMENT OF THE PASTURES.

In the autumn {41 933) an abnormally. dry period was
experienced from mid-January until May, ‘The irrigated pad-
docks were watered five times between mid-February and early
May, Thé total amount of water applied was 8.13 inches,

7. 38 inches from irrigation and 0,75 inches from rain,

From mid~-February to May the irrigatied areas were grazed
harder than that usually recommended, Since then,, however,
the system of con&rolled rotational grazing has beennore
1deal, the stook being shifted a day or so before really nec-
essary. Some of these pastures were used for fattening Lambs
in. the autumn,Vinter grazing nas not attempted,

During the dry spell the irrigatéd pastures showed
striking superiority In growth over the non-irrigated on which
some young plants died, Cocksfoot and red and white clover
appeared to be most seriously affected,

In the late autumn and winter the irrigated pastures
showed a pale yellow colour and appeared weakly, This lack
of vigour was more pronounced on the areas. from which soil had
been removed in. the procegs of lewelling., The non-irrigated
pastures ¢ which had not yet been grazed, did not appear pale
and vyellow, and were ready for their first grazing in August,
The irrigated fields could not be grazed until mid-September,

* Ba the gpring advanced +he appearance'of the irrigated
pastures gradually improved. The improvement was in keeping
with, the amount of fertiiiser used. (This will be  dealt with
later, } Red and white ciover, ryegrass, .and cocksfoot, in
that order, grew vigcrousiy from early October onwards, As
the spring weather continusd dry irrigation was carried out in
October,- FWovember andg early Decembver, and again in April 193kL.
The total quantity of water received _ry these grazed pastures
for the season (July 1 9%% %o June 1 934) was 38.52 inches --
6,01 inches, from irrigation and 32,51 Inches from rain,

The dry spring had an adverse effect on Bhe non-
irrigated pastures, especially during November and “ecember,
This effect continued into January 4 934 even though -3 inches
of rain were pecorded in ihs latter part of December and 3%
inches in the first week of January.

MANURIAL TREATMENIS

From the time of sowing in November and December
1932, to June 1934, the manurial treatments of the grazed
fields selected for' potanical analysis are listed as f ollows :-

“IRRICGATED: - :
Plot . Date Ahplied Manure, & guantity used ner acre
SZA May 4933 4 cwt, Super : ‘
- August 1933 5 Y% l1lime, 4 cwt. Super
November 1933 4 Y Super
ST Moy 4930 4" Super
83C ‘No manure
NON~IRRICGATED
C3C May 193%% 1 cwt Super
August 1933 5 " Time. 1 cwt. Super
December 1923 % " . Super
May 1934 4 " Super

C3D - No manure
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_Other fields rveceived various amounts of Super and lime

during t he sane peri od

but

on any one field the total quantity -

applied did not exceed that given the manured paddocks listed

above ,

Observations showed that the appiication of fertilizer
reduced during the winter, the degree of. the pale yellow appear-
anceal ready referred to and hastened recoveryi - “Fromoetéber

1933 onwards: a proportional increase in grow t
clover was noticeable and bore a
manur e applied;

anmount of

Carbonate of Lime per

to a

noted,

acre per;
lesser extent Cocksfoot, became more vi
grazed pasture no snothering effect by the ¢

Where

arallel

¢f red., and White
relationshidp ‘
cwt. of Super and, 5 c¢wtsof

to the

annum was applied. ryegrass, and

orous,
overs has been
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BOTANI CAL_ANALYSIS OF_| RRI GATED AND NON-IRRIGATED GRAZED

PASTURES .

In the summer of 1 93334 it was evident that
changes were taking place in the plant gover .and to measure

these the

pin-point method of Analyses (4 ) was adopted, On

the irrigated pasture plots were pegged off where little or
In each of the two

no lewvelling or filling had been done.
irrigated _and non=-irrigated fields selected three [
poi nt's were taken making a total
Although counts were taken

used,

On each plot
of 750 point6é for each

Fed "

plots were

when .the ?rass and elover growth was about. the same stage of
a

recovery

ter

grazing it

the areas’ at the same time;

PERCENTAGE OF GROUND
To THE SWARD OF DI FFERENTLY TREATED PASTURES. ...

was Not

al ways possible to analyse

) mey As shelter from a plantation
and levelling caused variation in growth on about one half of
the no-manurei rrigated and non-irrigated fields votanical
analyses were made in areas not affected by these factors.
The following table sets out the data obtained:--

T aBLE

Rl OUS SPECIES CONTRIBUTING

MANURED #

NO -~ MANURE

IRRIGATED 1934 193k 1934 1 033 1934 1934
" FIELDS JanJid | Apri20 | Sep.2h | Novi23 | Mar.2h | July27
Ryegrass 144.9 | 1084 109.6 | 86iL |[105,5 6201
Cocksf 0ot Whe7 | 1546 | 17-2| 6.0 | 13:3 762
White clover 76.7 blibi 66,8 | 17.9 88.4 966
Red Cl over 18.5 2640 U146 L7 1640 8¢9
Tref oi | 9.5 172 Gelt | 5840 9.5 139
Browntop 2.3 - 0.1 — 163 0e8
Sorrel 6e7 1.1 2.4 L3 L5 167
Flat weeds | al —— 0.3 1b9 0.7 Os?
Other weeds 048 Oul 162 Oal4 005 10l
Bare spaces Hs9 141 2.4 843 0.9 173
NON-IRRIGATED| 41933 | 1 934 1934 1933 1 934 1934
FIELDS. . |Dece16 | Apr. 21 | Sep.11 | Dec. 1 [Apro.21 | July 23

Ryegrass 722 | 1153 | 130.0| 87.2 92.4 46.0
Cocksfoot 5.3 7.9 Lo 3¢5 3.2 31
White clover Inl | 11503 82,8 | 1565 | 78.9 | 1649
Red Clover 145 1743 13.6 Re? 117 509
Trefoil 07 | 1049 - 143 759 8o
Browntop - 03 Ooht Os7 0.8 0s3
Sorr el 1361 6.8 9.2 | 172 11 To7
Flat weeds o 0,1 - 03 " -
Other weeds -- — — 0.3 e L=
Bare Spaces 2643 Oult 3,2 | 18.8 5ed 2501

w See page 2 for manures applied.
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While a perusal of this table shows that the plants have
behaved according to experiences on better land Wi th a favour-
abl e distribution of rainfall it is significant so far that
the growth of desirable species such as ryegrass, ¢lovers and
cocksfoot is being maintalned and_that an influx of undesir-
abl e plants i s bei'ng prevented, These findings are in
sgreement with those of Trunbl e and Davi es in Australia (2).
Observation showed also that the density of the sward of
herbage | nproved with irrigation and topdressing.

BOTANICAL ANALYSES OF TOPDRESSED IRRIGATED PASTURE CUT FOR

" In September 2%3'an irrigated topdressed area Was
closed fer hay, Water was applied on 13%h COctober (2.7 ins.)
and 14th Decenmber (5,9ins.),. .Two cuts of hay were taken,
the first on 6th Decenber 1933 vyielding 2,86 tons per. acrs,
and the second on 28th February ©4yielding 4.1 3 tons per
acre » a total of 3,99tons per acre. Table I| sets out the
percentages Of the'various species contributing to the ground
eover and for comparisoh purposes anal yses of ,a simlarly
manured iprigatéd but grazed area ar e includeéds

| pasbhd 1t ’
ERCENTAGE OF dround COVERED BY VARI OUS SPECIES I N

& TOP-DRESSD, [ R CATED Wxh UNER FAYING AND

! OUT FOR HAY | .  GRWED

SPECIES 1934 1934 1934 1934 | 1934 1934
- .| Jan'y | April Sept. | Jan'y { April | Sept.
Ryegra3s  |‘ 90.4 8502 92o4 | 41h4e9 | 108.6 | 109.6
Cockafoot 5.6 1546 702 1467 1562 17.2
White clover | 91.6 | 78.8 3240 7647 6ot 6648
Red clover 26,0 59,6 [115.6 41 Se.5 | 2640 I .6
Trefoil 20 | 13,2 - 95 172 Lol
Browntop ‘162 Oolt Ce8 2.3 i 06t
Flat weeds | -— — 11 | = 0e3
Other weeds 142 0.8 —-— 0.8 | 641 4e2
B&I‘G Spaces 4.8 Ol Lolt 509 1 41 2l

This table shows that apart from an increase in Red
Cl over under haying conditions the two fields conpare favour-
ably in regard {0 ryegrass and ot her Rl ant s, This result is
at variancé with the Qeneral Dbelief that under average Canter-
bury conditions haying reduces the ground cover of ryegrass
and weakens the pasture. Po0ssibly the -difference may be
-attributed to the use of a pernmanént ryegrass plus irrigation,

THE EFFEOT' OF RED AND VWHI TE CLOVER SEED. PRODUCTION ON THE
COMPOSITION OF A M XED | GATED PASTURE

~ To- show the effect of red and white clover seed
production on the-conposition of a mxed irrigated pasture
anal yses were made in Septenber 1'9?u, five nonths after the
crops Wer e harvested, ~I1he data along with the analyses O
%art?l IearIIIxj_. treated hayed and grazed pastures are set out in
. .
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TABLE 11T .

. Percentage of ground covered by various species

contrimuting t6; an irrigated and topdressed m xed
sward fol | owing (4) Grazing, (2) Having, (3)White

clover seed production, and (4)red”clover seed

| productn.on
. QEPT}BMBERJ.93I4
j- 22 months after sowing and 5.months after
. cuttine;, hay and. seed Crops: =
SPECIES . { * GRAZED | HAYED k.VHI‘I_‘E CLOVER | RED CLOVER
W p T B SEED SEED
Ryegrass 109.6 92,1l 4546 3644
;C#cksfcot 17,2 Te2 1 eb 8.8
t6 ‘cldver 6648 32,0 101.6 45.2
U1,6 1156 | . 5542 105.6
Lol nooo . 01 0.8
! gn 1 ' ;:5_‘ 098 o i 0id -
u— 29)4- ; i 2414- ’ ’\ L LL.B
N . 3 ——— .~ 001 -
Other weeds .2 - . 0.8
are spaces oly - Loly 4.0 8:0

Tahle II
Jer- red.clove
It i ,nsidé
ing

Hat cutting a mxed pasture for white
bed leéaves White and .red cl over plants dom nant,

1 :that, t he notable 'reduction inrysgrass follow-
nt is due in a 1arge measure 10 snothermg,

irrigation purpoe_es.' The preparatlon p seed bed., times' of
sowing, seeding ;and nmanuring, weére mch the sanme as for Sea-
field, I N thessd. tws distri cts observations showed that
during the autumn (4933) these irrigated pasturesgrew
strongly and ﬁm high carrying capacities, During the late
autumn and wintex; thev. were pal e énd weakl y, As the spring
advanced this pi ’appearance gradually gave way to a better
growth, »specially &f clovers.

At 'Oakleigh’ (mid-way bétween Southbridge and Rakai a)
an establlshed ryegrass and subterranéan cl over pasture was
irrigatedi:’ Re-establishment of the subterranean clover in
early autumn gave gcqd: late autu.mn, winter and spring grO\Mh

The chief reason for. referrlng to the irrioati on exper-

Wi‘xﬁ'énts at Oxford and Hororata i s-t0 show that the pale yellow

dlseblouration ‘and wéak grewth cof the herbage during estab-
lishment was ndt confined fo the Seafleld pasturesbutitcccurs
‘as well, but te-a lesser extent,, tn non-irrigated pastures
gown I N latdé spring and early summero

The fact that. topdreSS| ng red&es the degree of discol-—
curatien and weakening suggests that scil fertility is'a :
dectding factor in its devélepment,  In support cf this view
it was ncticeable thet herbage cn- patches filled in to, 8
depth ¢f two: or more feéet during: levelling was not. aff‘ected,
whéreas in areas ‘where’ 5011 was tremoved .a marked: prevaleneg o
the condition wag evident. In add ion, .discclouration did
nét €ecur in thesa ‘pastures in the ‘late sutumn and wmter of
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1934 even though 4% inches more water were received per nonth
than when discolouration occurred,,

CONCLUSI ON. .,

The information presented shows certain effects of.
irrigation, manuring, grazing, haying, and-red and white
816462 seed production on the botanical anal ysis and appear-
an& &f irrigated nixed pastures at Seafield,
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