Using Precision Farming Tools in Paddock Scale Trials
by the Birchip Croppmy Group

v
Procisian farming; tools such as EM surveys and yicld mapping, can add greathy to our understanding of graimn
wichd and quality variation across a paddock.  The results of N fertliser and sowing: rates on Sihersar wheat
dersonstrated that:

# prain vield differences are determined by 2ol type

| hiph sowing rates can contribute 1o Jower scresmngs but docs nol guarantee Jower scrocnings.

The large scale trial work mised issues on how to interpret small scalc plot work. There is a greator nesd for

tesearchers and farmers try work topether towards idendifymg: imd oterpreting paddock varmbility, hefore
large scale, and often costly, management practices arc put m place.

The aim of this work was io pat o practice onc of the key findings from the BOG rosearch work over the
|ast three vears — *high sowing raws n Silverstar wheat will decreass screenmgs . At Lhe came time of was 2
gmﬂnnpnmmitymmttherﬁu]tsnfmﬂsmlcplmwﬂrkmama]]:fema.tmnmalmg:sca];

METHODS

Serwing Takz and Urea ratcs were tested an a whoale paddock on the property of [m and Warrick McClellend
porth of Birchip. The paddock is 630 x #00m im sizt.

Paddeck History and tral dayout
Three sowing retes and Lo wrea Pates were applicd m opposits direchomes:
v 3 sowing rates — S2kgha, T2kgha and 102 kpha, sic widths of fhe air seeder for each treatment
sown cast-wesl (repeated two times for cach sowmyg treatment)
v 2 rates of Urea — (¢ and #0kg/ha {38kg/Mha nitropen), six widths of the air seeder pre-drilled north-
soarth (repeatez] four titwes o each urca weatment) (ses Figuee 13.

The paddock was i Chuyen wheat i 1998 and cats and medic in 1999 :md heavily prazed throughout (he
season. Tn 2000, fie paddock was sown with Silverstar wheat on May 28 with MAF at 50kgfha

Triffuralin was nod used in the paddock and the heavier soil tvpe areas in the paddock had sufficient ryegrass
w cause some loss in vicld. Oa the lighter soit types capewocd and mustard were 2 problem and the whale
paddock was spraved with MCPA LVE, Ally and Lontrel.

RESULTS

Rainfall

The averags prowing scason rainfall (GSR) for the area is 240mm and the average vearly rainfall is 35(men.
The 2040 sezason had average ramfall orer the growing scason (Table 1), Storod watsr al the start of the
prowing scason was 33mnd jcaleulated using the PyCal program). The expectcd s1cid in 2000 (calculated
from spemed water and prowmg smem ramfall) was 3.5 tha.

Tahle 1. Bainfall mon {Morveamber 1990 to Ootober 2000)
. “Nov' Dec| Jan | Feb | Mar | April | May | hme | Tuly | Aup | Sept | Oct | GSR | Total
ad i ] 38 10 1% 32 17 30 20 42 57 254 401 ]

Measuremenis and nheervations

EAS 34 Survery marp - An Blocam-Magnotic survey was conducted pre-sowing. The EM38 survey shows
changes in soil cloctrical conductivity acnoss the paddock {soe Figore 1). The EM32 snrvey mcasunss EC
{cloctrical conductivity} changes down to 1.%m, Elecirical conductivity in the sod is mflusnced by soil
moisturc and toml sall kneds.

Soil Map - The MeClellands drew a map identifying changes in soi type acmss the: paddock (see Figurs 1).
Yield Map - A vicld map of the paddock was pencratend at harvest (see Figure 1).
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_Figwre 1. Trial lavout and paddock obssnabions
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Yield, probest and sercenings

In 24 blocks (representio: bwo utes rabes x 3 sewing rates a3 replicates) ruoong samples were taken at
harst and anabysed for proisn and scresmmgs. Yields were derermieed For each biock from the yield map
{Table 2).

Tablke 2. Analysis of Protem, Scresnings and Yield of Flots | o 24

Yield vha Protein %o Screenins 9
Sowing rate keptha Sowing rats Jaha Soning ratc kgtha

. Mitrogen roie kptha 52 72 Il 2 T2 102 52 T2 102
L] 1.13 3.12 3.08 13.0 1.3 108 &0 X3 218
| 3.4 143 3.02 132 104 12.5 78 4.3 4.5
" Sipnificant Diference:

M raie N8 ] NS NS

Sow e M5 f F=0.0]1 LS0DF1.0 P05 LED=2 0

INTERFRETATION

The EMSE survey cobducted pricd to sowitg and the farmer drawe soil map dentibed chanes o the sail b
the same areps of the trial paddock, These arcas matehed up with the differences m wickd. The EM survey
caplained #77%% of the variation in yizld across the paddock (Fearession equation: Yield =524 4.7 x EM).

The heavy clay =il yielded the kst (0.3 to 20ha) and the sandv or Inamy sail vielded the highesnt {2 Stha to
41/ha).

Ther: were oo effects of ures Fale of Sowing cate: tm yield. Sowing rale had & significant =ffect on protein
and scrennEs, As sowmg Tates incrcascd the hevel of sereenings decreased.

It should e noied thal plots 1 10 8, with 3 sowing rate of 52keha wers locared aeross some of The heans sodl
Tvpe in the paddock. It eeuld be that the ey s6d] bype, rather than the low sowing mte, conld bave
mitusnced the screonimes achicved in these plots. 'When these plots ave removed froen the analysis and plots
¥ to 32 are compared then the affect of sonaitiy TaTe o sereemings 15 reduoe.

FRACTICAL TMFLICATIONS

1. High sowioy rac angd scrconieey
The resulis of the paddock tial was similar to the resubis obimined over three vears ar 2 number of trial sites
wheTe s0winp, rates were investicated o redation to quality characieristics. High sramg mates did not
guarantee law sereemimne levels hot it did eantributs to low sorconings.

L. Intrrpretag yield vangtion

The EM33 survey i5 an excollemt tood tor locating the chanpes in soil characterictics acmes a paddock,
bowever it does not ddentify the differmt soif types. Farmer kpowledes of changes in soil type is an essamaal
gt edhinl when micrpretimg EM sarvey maps. Soil type vanabon has a larpe influence on vield and grain
quality. In this example of paddock experitentation in the 200 season there way a masanably good
redaticwedhagy betwron the EM survey and grain vicld (abmest 50% of the vanaten in yield across the paddock
wad euplained by the EM surveyl. The practical isplication &f hine Ly manage this vanation iz oot clear. Tt
will b impertant ta obtain 2 vield map over a number of zeasona 20 the vicld variation w different crops and
seasons cak bo obsorved. A Lo term tuirient balaree tay thets be nsed o better Larger fortiliser mpols,

The EM muirvey together with & good lmowledge of soil type and histonical yield vanation aioss the paddeock
may zko bﬂﬂbi..em_beus&imiimﬂfypaﬂﬂmksinwhichmﬁ:gapmﬁwlar:mpsmhulmﬁlsm}rhm
unaccepiably hegh risk,

Goe Iarge problem with intzypreting vicld maps 15 that resubts obtained on differenr soil ypes, is sasom
dependont. In a differant zeason a verv different result can be obtained.
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3. Soil samplies and soil types
[dentsfymty chamgrs in soil tvpe and high and low yicldimg arcas allows for sategic sampling, The decision
can e madc to test soil of different yielding areas separately. This fuay identify more accurately the reasons
hmmmmﬂgﬂm%mﬂ&ﬂmmmmpdﬂs

4. Locatedn af researrch trish in paddocksy
Sql type hos a very large mituenee oo yicld and prain qualiny and cften overmides manapemem factors. In
addition, the ontcome of a manapgemenst practice o yvield coubd differ berween ol types. The EM sunvey is
an excellent 100l o ensure that the locabon of resssrch naiz 5 mm 2 wrfonm 2 sml type as = pogible. Ths
will greatly reduce: the mhewery varation within ocatments so citen cheerved i small scalc rial plos.

3  ¥alue of small seale evsearch plods
What do the resmalts of =mall scale plots actually mean in terms o farm managanem acress & paddock? The

answer [ this quesiion haz a kot 1o do with the tpe of managenent which is beimg myesapated  In many
cases the 30il type variation across & peadlock is 0 lags: thal interpreting 4 raalt from snall soale plols is
difficult. The trial resulis observed in one location in 3 paddock on cne: soil type resuhimg from a
managemenl praciics may not transfer to anather Iocation and sodl type, especially if you consider the vy
Yarge miflucne the scason has on the final ootoonee. Sl srale eseameh plots anned at manageamenl
systems (for example sowing rales, fertifiser rates; vargey porfoomance;, sowing times o) arc worthwhile for
mkngmtpnncrplcshutuemmhmtm:ghmmhmmnhmgmmapn&dmhlﬂdmmmak:
decisicns on fam managesvweat To use small scals rescarch plofs to work ot cconomic OGHMES o 3
paddock or farm basis 15 fraoght with dangcr — the vanability is moch too Llaree. The only way 10 overcome
this probiom 15 for researchers o wodk tiuch closer with farmers so that the vanalnhty s acmoss peddeds
and farms is obeerverd and serpretod befors costly largs scalc managemant practices arc pot mte place.

The help of Brendan Williams from GPS-Ag P/L with the EM survey wod srterpretation of the vicdd weps is
prarefully acknindedoed.
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