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~ WEED CONTROL IN FIELD CROPS. L ‘
2% tho KGRONOMY DIVISION of the DEPARTMENT OF :SCIENTIFIC
- and INDUSTRIAL RESEARCH, LINCOLN. R |
By By 1 C. ALLEN

- - o

The primary purpose:of the Agronomy Division is the
improvement of field crops. ' Briefly, this is achieved
either by obtaining new varieties from oversecas or by
breeding varieties more suited to NeZ. conditions from
local and imported material, Weed control plays an
important part in our erdpping progremme, and, in common
with cvery farmer, we should like an easy method of doing
the job. However, we grow only small areas of each crop
variety, and - in many. cases the seed produced forms the
nucleus for, certification schemes; so ®we have to be
certain. that the weed control treatments produce no harm-
ful cffects on the yield, the germinating power, or
hereditary character of our seced lines, ‘Trials to check
such possibilities take time, and we have concentrated on
those crops in-which harrowing is likely to cause damage,
since in them, alternative methods would be invaluable, .
During this periocd it has bccome increasingly apparent
that owing to variations attributed to the interaction
of climatic conditions, verictal differences, stage of

" ... growth of -crop, or any other factor that can be thoughtof

“our results, are strictly, applicable only to our own
farme They do, however, indicate factors which require
investigation and which should be noted in wider scale
trials. Complete information on climatic and fertility
effects can, in fact, be ok*ained only by conducting
trials in as many localities as possible, and over a -
number of yearss Here it is that the co-operation of
farmers and the Dept.: of Agriculture is of such great

. lmportanse, = The more trials that are laid down, and the
more farmers who experiment on thelr. own behalf, the fastor
will a complete body of knowledge be built upe This
conference will do valuable work if it stimvlates interest
in the weed problem and speeds the exchange of information
gained by research organisations and private individualse.

-+ - Before I go -on to .desecribe the work of the Agronomy
Division there are three points I should like to make

elears  PFirstly, I shall refer to0 D.N.O.Ce compounds frou
time to time., Theme are formed from the yellow dye
substange,  dinitro ortho eresol thuis the D.N,0+Ce - Unless
otherwiso stated, I refer to the sodium salt Of DeNeOeCe,
which is obtainable in NeZe as: Sinox or Seclectonc.

_ Secondly, I shall not refer to all the hormone weedkillers
by:name. .. It must be understood that only water=baged

compounds are referred tos . It:may be necceessary to revise

- this opinion later, however, now that highly~-concentrated
oil solutions apre being produced, for, with these, there
is a much lower amount of oll in the final spray miz,

. Thirdly, I shall refer. tc rates.of application of the
hormones as so many pounds weight pér acre, This means
pounds acid equivalent per acre. The hormone weedkillers
in use at presen} are made up from an acid and some other

- substance., - The killing power is conferred primarily by
the acid portion, Therefore, the important thing to

know about. any hormone weedkiller -is how much of the
acid portion per unit it eontains, This is the-asid

. equivalent. If this is known, plus the guantity of acid/
acre required to kill the weed, then spraying is simplified.
For cxample, if the weedkiller contains L.8 1b. acid equiv,
per gallon and § lb/acre will kill the weed, then you need

-5/6 pints/scre and will add this aquantity to the volume

.of water your sprayer will deliver in covering an acre.
This concept makes it easier to work out quantitiesg
required for spreying, enables compounds to be interw
changed, and enahles relative costs of material to be
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assessed. In fact, we should like te ses all commercial

hormone weedkillers have their pounds aeid equiv. stated

clearly on the label, That is, pounds acid equiv./gal

in the case of liguids and % acid equiv. by weight in the
case of solids.,

Turning now to the work of the Agronomy Divisicn.
 First of all, linen flax and linseed, Weeds are a problem
in both these crops, They can seriously reduce yield
through competition for living space, and weed impupities
reduce the value of the harvested product.,  But. harrowing
for weed control is liasble to damage young plants, and it
18 becoming increasingly diffiocult to £ind weed-free land
or to: obtain a clcan ‘Bced=bed by pre—planting cultivation.

D Today, of course; chemioal weed control is the
obvious answer to the problems

... To obtain good fibre in linen flax, the’crop'should
grow uniformly from emergence to harves£ . Any cheeks in
.-growth are liable to cause weaknesses t0 appear in the
fibre, with consequent losses during processing and '
‘probable reduction of fibre strength. Such cheoks in
growth must be watched for, when applying weedkillers,
In carly trials, Sinox alone at 2 gals/acre and Sinox ai
1 gal/acre plus 1-1lb. sulphaté of ammonia did not appear
to .check the growth at alls However, when hormones were
first applicd at 1 1b/aecrc the flax reacted alarmingly.
It bent over and touched its toes, so.to speak, and we
‘thought we had lost a valuable erop. However, in about a
week it had recovered and was growing in the right dircote
ion again. - This gave us eourage, and we tried § 1lb/acre
on other sced-increase areas, = The same bending and
‘regovery oscurred, Samples at harvest showed that the
seed yield had not been affected, ' It was, infact, .
slightly better on the sprayed than the unsprayed, Butb
‘sample sheaves processed by the Linen Flax Research
Station at Washdyke showed up the effedt of the cheek in
growthe The % fibre was eut in half, from 8.2% to 3.5%
Furthermore, the sprayed fibre was of much harsher quality
than the unsprayede.

Now English work indicated that sodium DeNeOs Ce com=
pounds could be used with reasonable safety on flax, but
that the hormones and sodium DeNeOsCe. plus sulphate of
ammonia were liable to wreok the fibre yileld while not:
affeecting the straw yield, Accordingly, last season wo
laid down a trial to check these findings under our
conditionss - Sinox alone at 2 gal/aere, at 1 galfacre
plus 1 lb. sulphate of ammonia, and three hormone weed-
killers were applied to Liral Crown Linen flax. Unfortu-
nately, weather sonditions prevented treatment at the
sorrcet time and an excess of material was applied. The
Sinox did not affeet the growth of the flax, but the
hormones produccd a greater effect than in any previous

-trialy  This left a permanent bend in the straw, whieh
would have mede it oxtremely diffieult to harves% the
crop for fibre. -~ Omitting reference to one of the
hormoneé treatments whieh suffered more severely from the
overdose, the following points emerged- N

‘1e A1l treatments gave a greater bulk of orop than

the control. _

2. All treatments reduced the % of fibre, but in
the esase of Sinox the inesrease in bulk of orop largsly
offset this, with the result that the yleld of fibre/aore
was only slightly reduoceds _

- 3, 'The seed yield of Sinox=treated plots was
greatly increased, while that of the hormome treatment
that approached slosest to the intended rate of appli-
eation was only: slightly 1ess than the control. .

T R o S SR ORI SRR RS T m"\..'._ op) o
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".; _ “ha  The OtHer two hormone treatments.gave very much
_;ﬁgdncéd‘ﬂeedwand'fibre,yields, emphagizing the need for

“-great care as to quantities and evenness:of iapplication

‘when treating these orops, ' L P

. o
"'"5, Thé control.and 2 gal. Sinox plots produced the
‘best quality fibre, followed by the 1 gal, Sinox-plus 1 1b.

‘Sulphate of ammonia.. :The hermone-treated plots produced
~harsh poor-quality fibre, i i iat ey

-~ As can_be seen, there are two possible effects of the
sprays, (1)A Reduction in the fibre % and (2) a reduction
in quality,- When the hormone-treated flax wag-examined

it was found that the fibre bundles were deformed at a

level corresponding approximately to the height of the
plants at_ spraying. When it was pulled it tended to

break at this point and considerable loss must have ocourred
during-scutchrpggithrough'this defect, Now, - if: the reduct=
ion in fibre- extracted is due to this cause alone, it follows

" that the earlier»tho-crop,is-sprayed the lower the break

, will -occurp and'the'smaller‘thevlossesq This would. have
tho further advantage that all weeds are more susceptible

in the scédling stages. - Sodium D.N.0.C. cannot be applied
until the flax is 3" - Ln high, and weé had applied this
- rule to the hormones also, However, lasb scason we

applicd % 1b., 1 1lb., and 2 lb, of Agroxone to duplicate
plots when the flax had less than half an inch of stom °
above the seed leavese. The flax did not react and the weeds
did; so 'a weck ‘luter, when the f£lax had two true . leaves
cexpanded, wo sprayed the whole two acres at & 1b/acre. Again
the flax did not react, and a good kill of fathen, .chickweed
and spurrey was obtained, Things looked-promising;;Sample
.sheaves showed that the sead yield had been douhled -and the
deseeded straw weight iner¢ased by .dbout a third, But again
it was found that the fibre % was reduced, this time from
o 2% to 8.Uu%. We are going to’sonduct a further time-of-

application trial in the ooming season in.on-.attempt to
finalise the mattep, At present, hormone weedkillers
should not be used on linen flax. If weed control is
neccessary, use sodium DeNeOeCo eompounds, - ... .

So mich for linen flax.. How.about linsced?

As I have indieated, seed yields of linen flax:ean be
considersbly inercased if due care is taken as to quantities/
aere and evenness'ofvapplioatipn; ‘We have sprayed Rio,
Golden Viking, Oheyenne, Koto and Victory of the lingeed
varieties without obvious ill-effeet. On the bagis: of
this experience we can recommend the use of the hormone
weedkillers for linseed at up to 3 1b/acre when the erop
is from 2 = 8" highy - fThe upper limit of size is deter-
mined by the fact that: the srop will be damaged if sprayed
- at or affer the time that the flower buds can be found at
the tips of the stenise Since-weeds-are,most susceptible
in the seadling stage, it follows bthat early -spraying will
glve best resultss DeNeOeCo ocompounds ean alsoc be-used. .

All clear, sh? Sorry - thore's another "but", This
time, the guality of the oil produzed from the seed. A
recent rapcrt from -Amoriea states -that hormone treatments
reducced both the oil ‘%-4nd its quality or drying power,
.. On the othep rhand, EiBlish workers have reported no ro~=
- Quction of 611 contente - The matter seems to be'.tied up
S 'with the?@ifferent%al reaction . of varieties.

This effect on quality is of considerable- general
“importanée, We have not done any: work: relating to the
effect of the“hormonerWeedkillers and oll quality of linseeq,
" but we have other ovidengaito ghow: that the hormone weed-
killerSﬁoan;markedIY'effeét*thg.ohemical»oompositipn_of
plant,produotS);qr;;in'o%herﬁerds, the, quality.  For
instance, in a trial’at {h‘ef Agronomy Divisien, usihg . -
Agr0xone~on”Researdh'ban'éYb'theﬂbhemiéal"aomposition of

the sced was altered, up to 20% incorease in nitrogen content
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"~ being recorded.. - This eould be a serious drawback-since
Malsters & Brewers prefer low-nitrogen grain, It gives

. ‘higher malt yields and "paler ale". Actually, in.this
instance, there was a eompensatory effeet whiéh offset

the nitrogen inecrease, apd the quantity of malt obtained
would not have been redueed. A report-from Ameriea
indicates that the protein content of wheat is lnereased
by spraying, a beneficial effect. -Along the same lines
1s the temporary increase in sugar oontent of sprayed
plants. For instance, we have found fthat Californian
thistles sprayed in the rosette stage will be grazed right
out by sheep after spraying, and there are many other -
reports of similar increased palatability, This increased
" palatability may have practical possibilities, enabling
‘better use to be made of old pastures, tussocks and weeds.

. Reports also tell of redueed.germination of seed and
of undesirable effects carrying over into the seedlings
that is to say, of effects on sced gquality.. So far wo
have no evidence of this, ~Flax, linseed, and barley have
all germinated well and plants grown from the seed have
not shown any sbnormelitiess From these remarks it ean .
be seen that there is muech work to be donme in cheeking the
physiological reactions of all varieties of all orops and
determining what the consequence of such changes are
likely to bee. . o . L .

Turning now to the matter of application of weedkillers.
There is no doubt whatever that low-yolume spraying methods
. have put. shemical weed control on the map as a practical.

proposition for the farmer, and before long a low-volume -
.8pray. rig will probably be a standard plece offarm equip-
_mente Prior to its introduction we felt that dusts
. wonld be most satisfactory for farm use, since they eould
be applied with a manure distributor.  Of course, this
84111 holds good, but results with dusts have been dis-
- dppointings.. At least twlce as much active material per
aere was required than for sprays, and even then results
were likely %o be erratie, , A number of factors are
responsible for this. Firstly, it is diffieult to get
‘an even eovep with dusts, and secondly, wind can blow
the dust off the plants, or rain wash it off, before it
has been absorbed,  Best results were ebtained when .the
. plants werg¢ damp, as then the dust stueck to them and was
: probably more rapidly absorbed. In general, dusts cannot
be recommended, ‘though there may be possibilities if they
are incorporated with lime or manure and the weed control
regarde; as a secondary function of the treatment.

. . When low=volume spraying was first introduced, the .
doubt was expressed that the very fine particles prodused
- by the low-volume nozzles might not have sufficlent foroee
behind them to penetrate dense orops 'as well as the larger
high=~volume partieles, However, trials this year have
shown that weed.eontrol in orops is as effielent at 5 - 6
gallons/asre as at 50 gallons/acre. The eddying of tho
finer low=volume spray partieles seems to overcome any
lack of momentume B

: The importanece of the lowevolume spraying in '

popularizing chemical weed eonirol is well illustrated

by reference to the DeN.OsCs @ompounds. I% has been

Xnown for at least ten years that they can be used to goed
effect for weed eontrol in cereals, linseed, linen flax

' and peas, and yet they have never become popular, chlefly
‘because they had. to be applied in 50 - 100 galleps of

“ water to get good coverage. . Last season therefqre, we

' laid down a trial to investigate, eamongst other things,

‘the possibility of applying Sinox low-volume to peas.:

" Fathen is our chief weéd in this orop, and 10 lb. of Sinox
plus sulphate of ammonia the best rate to use for its

_controls - The question was:. what is the minimum quantity

";-“oﬁﬁwaﬁgp in;whlqh~th$s_amougﬁ}of,matenialawill dissolve?
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The 1 gals of Sinox, or, I should say, sodium D,N.0sC.,
will dissolve in 4 to 5 gallons of water, but when' sulphate
of ammoniea is-added a’ cloudy precipitate soon”Formas 'By
inercacing the water to 9 gallons‘we were able to add'$ lb.
of sulphate of ammonig before a precipitate started’ to form.
Tho resulting 10 gallons of liguid was st1ll a considerable
saving on the 50. formerly used, 86 we chose 10 and 50

- gallons as our two rates of applieation. " Both ratés burnt
the peas a little but they recovered, and there was no
difference in final yleld between: either treatment or the
“-oontrol.’ The woed control was:excellent in both cases.
Tho, obvious question here, of ecourse, is why. waste -money
'onveprays if you are not going to be compensateds« by a
yield increase? _ The answer o this lies in th® Geason.

- The peas were planted at the end of Ootober and the
surfaoe of the soil:was: bone=dry until about the time the
peas came through, w1th the result that scareely any ‘weeds
germinated. . : .

) ‘Than we had rain qnd the fathen came up thickly, we
sprayed snd got an excellent kill, but there was no more
roin until thc pcas had set, and the weeds made: scarcecly
any- growth. After this more rain brought the:fathén on
and at hervest it was very thiek and 1' to 2':high on the
controlse In most years, with no cultivation,. the peas
would have been smothered by fathen 3% high and the yield
markedly docreascd. Even ‘so, the late crop of fathen this
year would have made harVesting diffieult. The esult
demonstrates two things: - that a considerable reduction in
the volume of DeNeOsCe rays 1s possible and that incroascs
in yigld arc likely only| when the weed growth is sufficicnt
to compete with the peas - or, putting it another way; there
is no gain attributable directly to the sodium DeNeOsC.
plue sulphate of ammonia, .This is of interest because 1
gals of sodium DeN.0OsCe contains nitrogen equivalent to
1.8 1be of sulphatc of onlas - Taken with the § 1lb.
added to tho mixture as- an aoctivator,: this means that
nitrogen cquivalent to 27 lbe of sulphate- of rarmonia/acre
‘was applied. A stimulating effect, has beén attributea
to this nitzogenous dressing by some workers.'

It ‘should be remembered that these are the resultg of
_only one season's trialse They are suffidiently encourage
ing to warrant further investigation and cautious trial by
private operators, Of course, every care miat:be. ~tekens
to apply the correet quantities per aere, to'svoid ovcrlap,
to avoid spraying when. drift is likely to be serious, and
to follow the makers®- instruotions as o’ time~$o spray.

Furthcr work w1ll show whether lower volumes are
possible. To some extent this will depend on the weeds
eoncerned. Wild turnip may require less DeNeO:sCsp-and

~therefore less water, while there is a possibility that
the quantity of ammenium sulphate used as an activator oan
be still further reduced; -again -enabling a reduction . of
water. ‘Another point to 1nvestigate is whether the pea
varieties differ in ‘reaction. -

Low=volume De N.O.C. ocan be mplied quite safely to
linseed and linen - flax and is worth trying on.: onio .
Extending the, low~volume principle still furthexr,’ overseas
woik 1ndicates that sulphurio aoid can be applied low-
volume.

Another matter that has engaged our attention 1s the
~question of pre-emepgence versus post-emergence application
of ‘the materials. - Pre-emergence means: ‘planting ‘the ‘erop

and treating for waed -sontrol before 'the orop cocmes .- °
 through the ground, while- post-emérgence treatment is too
unreliable for ‘praetisal  applicationes - Thig.isg due te
the fact that effieicnt aotion ef the hormones is dependent
_on the prescnce of ‘a definite amount of water at the

. surface of the soili -“Op one oceasion ‘a dry spell followed
‘our pre-emorgenec- treatment and the material hung $ipve: until
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a rain occurred, when an excellent kill of weeds was
. ‘accompanied by serious demsge to the emerging erops In
“another trial heavy rain ocgurred after spplieation and
., ‘the-weedkiller was washed down to the level of the erop
" Baed, -again causing serious damages - Finally, on a.third
_ oecaslon, through dry eonditions following sowing, weed
- eontrel was almost nil.s  Mudh better results have attended
- pre-emergence treatment of sutumn-sown ocreals, because a
moist soll»surfaec can usually be obtained at this time.
Furthermore,. heavy dews and poor drying econditions: tend to
" ‘keep 1t moist, ' Spurrey, Slender chickweed, and mousew
eared chiskweed can be killed by this autumn treatment, -
- but information. as to.the value of killing thesc weeds in
- ‘terms of erop yleld still has to be obtained.

. We have carried out trials with hormone weedkillers
on a number of different weeds, chief of which is Calie-

" fornian thistle. ' In cercals and other resistant erops
these thistles can be controlled for the season, provided
the thistles are through the ground before the crop beeomes
“too dense for the spray to penetrate.  On the other hand,
we have had no success in killing thistles on land that is -
continuously oropped. Better results have attended spraye

" ing thistles in grasslands, Spectacular kills should not
be efpected with the materials available at present. -
Disappointments can be avoided if the gpray rig is regarded
as a "differential grubber",.or, if you like, a "hormone
grubber", rather. than a fairy wand. : ‘

. . _-Its action, if properly used,.is to cut the thistles

=~ off 3" or more below the surface without disturbing the .
turf, and if the trecatment 1s repeated whon regrowth occurs
the thistles will be.gradually starved out, just as they
“would be if diligently gmibbed. - The advantages of the
"hormone grubber® are that it is easy, to weild and. takes
only a fraction of the time of ordinary grubbing, & couple
of "grubbings" a year should suffice instead of half a
dozen or more, it does no{ disturb the turf, and you ean
Ygrub" gorse hedges. - Added to all this ig the fact that
you may strike it lucky and get good penetration of the
hormone into the roots, with a resultant good kill.

GENERAL, DISCUSSION, -

rs J.R. Johnston (Canterbury Seed Company) « This

address .1s probably of most interest to Canterbury. Would
Mr, Allen say, -as a result. of control with D«N.OsCs oOn
.garden peag, whether suffiglent experience has been gained
for fapmers to try spraying at least portion of their pea
- erops for fathen. .- Coin

Ay = It is diffieult to say on one season's trial.Results
last year are sufficiently promising to warrant further
trial, and I would like to exhort as many people as
possible to try it out. The facter would be the number
of weeds and how serious the problem really is. The pea
erop we used was elosely allied to Greenfeast, and I don't
see why other varieties should not be tried.

Mre To8. §h§mgsog (Soil Conservation Council) - I am
- intereste n the chemieal stability.of some ef these
substances. At the Seclenee Conferenee ohe Qanadian
expressed conecern at the ultimate effeets of applying
hormoncs. ‘ ) ; .

As =~ The effect on the soil may possibly be sumulative,
We have done no work on this, but overseas workers see no
effecet, as the substances are broken down easily. Where
the soil surface was dry there:was no break-down and the
effect lasted several weekss The break~-down is falrly
rapides Extending over.perhaps three weeks. - o

 §&4:.£% your pre-cmergenoe'spraying,:what-did you use?
«CePeAs O 2’»'-}"(1? . PR . e
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Ae = Both. chdone end Agroxonc. -
E, ] ep - You said that you did not see eny

1 T1ve gallons or fifty gallons? On werm.
ground I had experience that five gallons was sufficient.

Ay = We use five or six gallons at the fifty—sallon rate »
to control the fathen.. conditions at the time were warm,
ideal for weed control.

ggi M. A. B%ﬁg% - In dry weather it was thought that ten

~ gallons wou e better than five, because of the evapore
ation. .Mr, Allen was spraying Californian thistle, using

a low-volume nozzle with a knapsack spray...It was & rough

day and the round nozzle gave too fine a mist. We should
have used one :0f the bigger nozzles.

r Brodic = Thore is much in what Mr., Black 8ay8e

th a weed like Californian thistle oné of the fine
eonical sprays would not neceessarlily be the beste. Material
which gets on the stem may be of more consequence than
that on the leaves.

Dr. J.S. Yeates « Have you considered Whether'an oil—
Pased spray is less subjeet to drying out? From U.S.A. I
have gathered that oil-cmulsion is used to prevent
evaporation before the spray reaches the ground,

A = We daid not use the oil-based sprays beesuse of
their lesser tolerance. The general impression is that
oil-base is ester and volatile. We cannot use esters on
orops. , .
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