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INSTRUCTIONS

your response.

Read ALL parts of the questions before choosing a production system.

Ensure reference to a Maori concept or value related to environmental sustainability is included in

QUESTION ONE: Water quality

“Many of our rivers, lakes, and groundwaters have unnaturally high levels of nutrients,
chemicals, disease-causing pathogens, and sediment. Pollution degrades the health, mauri,
and wairua of waterways and can make our water unsafe for drinking, recreation, food

gathering, and cultural activities.”

Name a primary production system.

Ministry for the Environment: Qur freshwater 2020

Primary production system: DO\W %arm\nq

(a) Complete the table below, describing:

. two ways your named production system has had a negative impact on waterways
. how each impact has reduced the overall water quality.

Negative impact on
waterways

How this impact has reduced
overall water quality

Impact 1

grow \usnand healthy
Contribuhing 40 e best
da\(y con grow+n ond
Ml p(oduchon.

Applying Yoo mucn fertiiede Applying o mucts fert\oer Causes ~erttser
to poshuies , SO 4he Qusud 3o plants unabe +o seak Up all the natvents.

Trscause When i s & causes the nutvents/
Fordlisel 4o run obF 10 Neatpy Wateways, Thets
CaUR S Padrreere\dn Nuky @Y \exe\s whidh causes
algal bioems . Taws Algul blooms Dlocke suntignt from
gerting o Hne wake and depere & ot g, The
process s c\led eutopniia@ton . Euhopnicorien
reduces Hht quali+y of water pecouse aquahc tite
Stiuge 40 v . Tasowadallimpacts Apdly,

to MUCh fernyeel ovea\ inmpaicks e waker gual,y
bocduse i+ ag{‘ggb asgiavic \ifp 4

Impact 2
Ways

Cows entenng waterd Causes pugging and allows offeuntio

onter wattaway's . effedie ¥ne puiaty of
wWowtf and ¥ne overall nealvn gpcl
cuckai Nnaboi\ey , Making W polluted
Mioms Con cause Hne waker 1o oe necke
Cor numawms and antvcls,

00 100TT
cAprearud 05~
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The photos below show a range of management practices that have been used by farmers to improve
New Zealand water quality.

Planting poplar poles Biological control of pests and diseases

Fencing waterways Planting pine trees

Choose one management practice from the photos above that could be used on your chosen primary
production system.

Management practice: Fenan q watrerways

(b) Explain how this practice is carried out, and how it has a positive impact on water quality.
This prachce ot fencing otk wotenaays s when farmers. buld fences
0 Coupe Metves awoy Hrom Wareways. This medns ¥oak cavey
CoNS ConNOt ek AoWN Yo tine Wakerays dnd. cause QUG -
Pugging effects dne waternaoys bacause + poliukes ¥ne Wakenways-
Aol as i e cows nove aaess Yo tre wakernays i also mean

ef€latior con Qnd up i fhe waterways whidn can pollute. the woter

and harm Sl Co, (N AN wakex

So Fercing of waterways Nas o postive. im pact on <o\ auialty
becouse i reduces pugarng and effluent in Hne watexways.
Fencing waternays dligns with Rahakitanga which means
guardianchip 3 lodeing atter e \and Yo future generahon.

Beaause Lencing ofk waterwiays means looking after and caring for the woley ways.
Thetore toking quadicmshp ot e land.
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Name an alternative management practice that could be used on your primary production system to
improve water quality.

Alternative management practice: QipO\’\O(\ Shps

Justify which management practice is more effective at ensuring the long-term sustainability of your
named primary production system.

In your answer consider:
. how the alternative management practice is carried out
. how both management practices improve water quality.

Ripanion stigps o uwed os bukfers. They are Nahve plants,

Yrees, seruo dnat are panted 0 fow metves away fom wotennog

They sode up otMaent, ferhliser ond any othes polukants \oekoce
Yhey enter xoe wakerways. Aswal os soaking up poluants
bqﬁorém%ﬁex Waterways  riparian siige aso  stoloilise. banks,
with fhex roots Which limirs 2roSan \nto WOare\WANS .
Bo¥n management- prockices improve water quality , with fencng
(esmcding danry cows coming :
Off waternoys aHvWﬁg—weLe\‘—‘\‘e-Pﬁ\‘ 10 e waterwoys and ausing
Puaging which \mpacts woker clarky and qudiry , also resfiching offluent
gerting info waterways. While vipaivian skeips soabk up polluranks
such as feckilisar and ekfuent pefore they enter wakerwoys Yedudng
eutrophnication, whch harms aduaric \We .
AH\r\OUQn ey Doth practices come Wik strengints wihen 1t comes 1o impeving

Woter qualty 4hey also come with weakneseds .

Fencing worerwoys Fenc'mq WaRXWays redues animals Gong YO WARSWAYS

but aleo Yakes +time Yo Sef up and will st Hhe farmer Money 10 buld tne
Hhey Straidnt away RGWICH (OWS going Eown to
fonces, But once the funws o puik

wakonave, A gnor- term weaknesses is 1 Yeid s oot of puaging v may tdee

hineto see any wakerquality inpiovement aftad Quthng dp fanes, Fenuing Worerway

# nay also take P farmiand ¢ the fercesare puk P away fom the wWoreAways .
Lonq Yo skreagine ndude minamal mawntence. andl hme fom the Cvmery And
overhme will see an impiolement of waer Uy and guality,
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Riparian skegs: Short erm swengtns, SO0k up (U eNts \oefore entenng
e waker ways whdn limiks euhopnication  and he taovs of Yne pants

ho\d up ¥e bankyeduding 2iosoN. Shor ferm Weakness, buying ine plants
crdbs and 4rees will cosk fre. farmer money (Nikally, One big Weaboess s Yoe woss
of farmiand. Dueto ¥ ripation chips flanng 0p (cOM along side watexways

Yoy will ke up farm land Hrat could e used for otner Mo Money Making Hinge.,
e BT timbasis o e o o s i il bl b

e CALX/ - —

> - @, , Xt -

spswill Yaberime to giow and estalblish, SO Hine impivement of fine. waer

will oY hoppen \stantly. Overall apation Stvips LNPONQ Yz guchiy of wakerway
by Alkenng out pollukonis efore entenng 2 wadkenways , alinough ¥ney take
Hme 4o esiabilish Hhe watrer gualdy will e improved for fukuce geretatons
(ahiertanga) and Hne ships will untine fo e toei.or many years to ate.

U himately toth fendng otk waterwoys ond COaNan Siips Ome
With Heer—owa similar sitengtins and wealbinessgs aler comMpar
both of them T feel npatian ckigsis e mosk effeckive becasse
F itk eud@ORcakion which horm agpahc e and & will
aloo e theid for fukure generakicnS. Tne nawves Wil @thaue
Yo giow Ond will ey \ask Coc o While , wherus Lerces

ocon dot+ deskoved and they don'y soak W Nukans
J \/ 5 vives will o\\?o \;C()owde ol ray

before ankering Watkeraays, Toe Q0LNeE o, s crniends wion (o e
Overal they coth provide \ong em sué,\'a\m\oﬁ\’m, o
Dairy faming \out dhe moss effectie (s niporion skO\ps

When i @res Yo sustainability of worrex WS,
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Ensure reference to a Maori concept or value related to environmental sustainability is included in %
your response.

QUESTION TWO: Inorganic fertiliser

Inorganic fertilisers, such as potash or superphosphate, are used to increase plant growth.

(a)

LT3R N N WP X Y

Potash fertiliser Superphosphate fertiliser

L T 0 U U L4 Y0 TR L W W W

Describe the negative impact that inorganic fertiliser can have on:
Air  Lnorgonic fechiiser Gan \nave a Nefokve \mpack 00 O loecauee
when too Pnucn is oppyed fo e Soll i builde up and roduces goses

Y¥nar ontribure 4o ac pdluranis oswell as climae. Change. due fo
(ean\ouse el  eMissions,

N a%

SN

<) VR TR, S

. Hrsc I NC Can v ¥ o\ gudidy

L PR AR )

water Troganic fochliser can have a negarive \mpacs 0N Waker peaus
When Yoo Much ie aplied & com runofE to nearby wakex ways wnen i
s, This (ause olgal blooms o which blocke sunligint and degele:
oxygen, This is called eurropication and Varme ™ cguatic e '
fhere fore \nas o Negakrive \npack 0N Watel,

Biodiversity Lnorganic fartilicers can hove o egarive wpack on
bodvevsity 1N a few wWoys , oneis wat aleo to do with waterways,
1 pbarming agpatic iGe whion veduces \oiodwasity ot waterna\ge .
And also appiying Yo mudnto o\ dso \nas ol @s, insects and other |
animals which eeduces Blodwasty. f

L R R s TR R 0 N

=N
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Soil tests are often carried out before fertiliser is applied.

(b)

How do soil tests allow growers to reduce the potential negative environmental impacts of
fertiliser use?

Soil fesrs Ollow growers o (educe the negatve iMpacks of

forhliser U erause IY Means growers i check (€ Hney ore
acding tre vight omourt of Ferkliser and esspically dneckng
¥t Hney are not odding too much which comeswith hage
onvivomenial wpocks Yo waterwoys , blodnersity, dif a0 More

Soil testing closely follows fhe Maort Vatlue ot katiaianga,
looking 0fker tne envicoment by soil fecking (Chedring to see & Yrere

iSOk koo Mucn feviviser applyad) Hhie dnowe quadiarsh® and
Care for ¥e land for fukue qonerations.

Name an environmentally sustainable alternative to inorganic fertiliser application.

Alternative management practice: C( op Y otahion

(©

Justify why your chosen method is more environmentally sustainable by comparing it to fertiliser
application.

In your answer consider:

. strengths and weaknesses of both methods
impact on the air, water, or soil quality

. long-term sustainability.

Strengins of  sol teshing = You Rnow excatly fhe amount ot
forkiise! you \nave appyed , meoaning You will ieely 0ot add to
muon and effact the quality of tne soil , warer and Qv
Dont have 4o buld ox plant anyvning Meaning e farmer
will not \nove 10 spend %momy.

Strengtneof crop rotarion @ Do Not haveto appy Ferhliser
boause the crops will natully put fhhe Nutvients oy need

info the ol 1F done PropRi. A exomgle of Yot (f Ahe
favmer pPlants \egumes whidh +he \oadkena intne ooks produces
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Nitrokes Meaning lequnnes will noturally pur  nitiogen \N+o

Yne coil, You could Hnen Plavk DMassicas which have imixdl nikogen
which will ¥oen put nitrogen i Yhem without using fertiliser.
This s a natrow woy ot puh Ng NUrciexts IO other than
usINg Corhi\eers,

Weoknesses 0f <o\ +estiing ¢ The farmer wil &l have 40 m\/

the <ol testing equipment and will foke fime and ceaceracn Yo dentiby
e corved amount of ferhliserneaded on certein Panks, There also
ctill could e a small dnance. fanmer could add the. nirong amawnt

it Sugrall e are ot ctueioh waanesses ok oftect Yne <ol
Weatneeos OF cxop Yolarion:  Crop otorion will Yahe alor of fine
and panaing {or the faried, Tt will als0 eauire the formec Yo ouy
CerYer Ciops Whidh could cost mo@, A long *erm wedkness s
some of e copsmay not be 06 Profitalde o take \or\gex o gow
with could educe poSabiy ok e farm  Ovewall crop ©tation
i done coreckly and maraged will -Bereftt veduce e nead

of ferniiser,

Tmpads on o, woker of SO\ Opality

Soil Yesting mossnely tnpads 0w qux\rk\/ n o po;\h\lo. Way
bbecause 0dAiNg Ane ERTMNAN omount Means \ese fertiser will puld up oN
¥ne soll and Produe dreennouse goses ke Nfous oxide that (ontihouly
fo Chmate charge. Climate dnange \eads 1o (ising ramps, extreme weather
ond oveall Yoad oW guality <o sol Yesting alfnoug h Seeare\iRe o savdll

Hning Hnat doesn't ceem wipodrant does contipure Yo Aimate dndinge [

%pec\f(\ca\ v an¢ guolthy. Soil festing also positively impadis 5ol quality # waker

bd+ nor e mouch as an,

Crop otation Massively impads wWater gudlity in a positive woy, ¢

because Her No Fovtilicer 1S bang Used , when W yains not
pol\u{amb/ nutnients ale running off o Neavby waternays. This

mans euhophiaaton 1s not occanng , ¥herefoce the e \ife aven
not beng hau m?\gﬁcultural and Horticultural Science 91931,2025 ( JO Yo Qage \2 e
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Ensure reference to a Maori concept or value related to environmental sustainability is included in
your response.

QUESTION THREE: Cultivation

Cultivation is used to prepare the soil before planting a crop.

(a) How can cultivation have a negative impact on soil?

Cultivarion can \nave o neqative impock on <ot becctuse

t beaks down the soi skcucture and Couces X0son . When Hhe son % cultivated
Hhe fop 0\ 8 Deomes vunradde +o eros\on , erest this will impad- plaat
forvility and @op groakn because most of He Nutvients at Plant neadk is 1n

the Yop so\ . (uttivation Qo 1eads to <ol compadtion , due Yo heavy (vadanary
Going OVr ¥he Soil mulhple imes. Because OF this it will imit Dlont qowin
because air and wator will nokloe alde o gex o Fre so\ meaning Photosytnicss

ard vosperation (an oy occar. Overall citivatrion specifically ovedastivation
can Megatively impct Loil shucune , col readth and S;en.'\\;)(\/.

(b) Explain how cultivating in a sustainable way has a positive impact on soil.
Eattvaron Bang coreful and Not doing too madh Culkivaen can
hove o positive impack on sail because 10se so strutture will oo
bioken ecause the soil is not gotving culoked as ofken. Mo
Arere s \ass ompaction of ¥ne co\ because. 4ess Ineavy machnary
IS Gk going over as mudn, tnis medns sprrakion cnd Photosytesis
an occw-  Ovexall cultivating can \ave a Qositive (mpack on <o
\€ done orrecily aond done Yoo Mmudn . Favivers could echredule
and Mare a plan of when they need o cukiaked , Hhis will
shill contiune Yo Mmaian healtny sols, sol svudruge ard
fortility .
Cultivatingin a sustainaBe wayg follows Rar akitanga
Hhe moori value to \coking dfter the enviomeny foc futuce
generarions.. When cathivating corahing and taking care of

Yne <oils Vou see results  for future deveratHions: which
will héjp wirh suskainabiity foc eer the Qe ,

Agricultural and Horticultural Science 91931, 2025 o



Direct drilling (sowing new crops into an existing crop or pasture) can improve soil
sustainability.

Name one other management practice used to reduce the negative impacts of cultivation.

10

Management practice: LoYario nal o209

()

Comparing your chosen management practice with direct drilling, which method is more
effective at ensuring soils remain sustainable?

In your answer consider:
how each method reduces the negative impacts of cultivation on soil
short- and long-term sustainability of soils.

Dicecr Ardling = Diceck dvdling Yeduces e negatives impack
0F aalhation on so\ becduse 1855 Yne <ol Shruciure. s ok gettivg
Dioken , Thaz s \ess erogion and iy compaction of Yne
coll. Direct dalling only goesoer tne cod once which weans
their s less compaction.. Dicect driling s winena seed s
divectly drilled into tecol winwithout loeing plougned.,
Hee<ror—om D'\ro,c_i_ds'.&\\_j\hog._ms._Dos'm\/Q npad on ool
and long Yevm  sustanabildy of sows. Direct dviling poMokes
Shotk term suStanabiy of sol\ by haveing diverse <ol
from no habtrats being \ost ftom Culvivarion, Tk allows
insects, oirds ond other animals vhat ey on the paguces ¢
grown on e sol fo Provide. habitat. Lo ng reim sustalnalalily
indludes @ Nealtny and more @slant Sol stcutkuee. Less |
erosion and oMU oN OCS Whh™ tn Posirvely mpods);
sol siucdwe 2 heattn. B ¢
Rorahonal oNoziNg ?
Ro tational grazng\o wnen He fonmor moves Skock QfOurd'§
paddoes requey +o allow pastue 4o recover avd regrow.
Brerer Lorahonal Qro2ng. MeANs 10ss aloatat  \ogt
from culvokon bt pastures S\ giow Wikaut Culnation,
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Reotaring s aound limds \noloakatr \ose oecouse. e1osion
ond o crionss \ess\ibaly ko oo, Meaning not only
B i - b i
Yhe \neecks, s anrd ofler animals Yat @\y on tre

Pastures a@ able Yo tnive in Hne long Yferm - Shnock ferm
impacts on soil sugraindality (ndude 1055 excsion /ompacion
feading Yo healther sols | s6it suskancody . | ong Yerm
imQads of sovl suskatinaol & Pastuce provide \ndoatar
and \hove healthy o stradroces that will remain

good for future gengrakionsto come.

Ultionatly soi sustaindelity Goes nok \npppen overniglat
ucy one Mmanogavent plachce. (& +ake timeaind  nulpe
pachices to hawe healthy sustainddle sots . But W Jarmers
Started Yoday , Hnere will loe long +erm improvermernt m\y‘g‘z‘e
Overoll Awect Ariling s e most offedive metined s
ensuing oS feman sugannae. Diceck dilling ouds
healthy col shrudhures , exoinaetcee Blodversiny wWinia
Yhe sols , allow Worms +o tvive and buwd cistalnade

soils for Luture geneotions .
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Extra space if required.
Write the question number(s) if applicable.

From page % - Queston 2. C.

Long term sustawradoility of soil festing = SoW +esting
hasa long rerm wipacy on sustawnob\y of aic , warer
ond coil gualty because Yne right ferriliser cimount s
opplyed \ess will leadh into waterwoys , bu\d 6n
¥ne soil and produce Inarmful greerdnouse gases and

impact 5o, Overall +nis maane Yre seskaunaloity of the.
soll will have \ong +evm posiive \mpacts foc Sukure generakio

R}

Yevm \mpads o€ crop rovakon s 00 fectiliser needa)
because Crops leave nutvients inne So for the newt
one nodurally. This meansno fertitiser will \ecch indo
wolkuoways ,  produce Ggeennouse 9ass ond impack the
gquality of e so.

B&r Ultimagly ooth soil teshing and o rotakion

(oMe with Srenghs and. weasnesses fney both Dioreck
woler , avc and <ol susrannaol\dy for Guduve
gereration ,

Altough T Leo\ ok crop (otation is moce efSechwe
¥ (oS YO U

A0y OF waker, Aty ond GOV

: h ‘ :
Mnon <o ’(eﬁ?wg;chau@e ({0 ©AaRON gets (& ok ferddisor
application complekely, This resack any chance of ferkg

ok QQc*ing e susrainalbl ryvo & wakevawaws , air and g
50"
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Subject:

Standard:

Total score: 21

Excellence

Agricultural and Horticultural Science

91931

Q

Grade
score

Marker commentary

One

E7

The candidate has justified why riparian strips are more effective
at ensuring long-term sustainability than fencing waterways by
explaining how riparian strips soak up nutrients preventing
eutrophication. For a more solid excellence, the candidate could
have given a more rounded explanation of the added benefits of
riparian strips in terms of shading of the water and habitat
creation.

Two

E7

The candidate has given the positives and negatives of both
fertiliser application combined with soil testing and using crop
rotation. They have explained the environmental benefits of soil
testing and have explained the environmental benefits of crop
rotation, in terms of using less fertiliser. For a more solid
excellence the candidate could have also discussed the impacts
on soil quality.

Three

E7

The candidate has explained how cultivation can have a negative
impact on the soil. They have explained how direct drilling benefits
the soil, preventing erosion and loss of habitat for living organisms.
For a more solid excellence they could have provided a more
detailed justification as to why direct drilling was more effective as
it ensures soils remain sustainable rather than rotational grazing.




