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QUESTION ONE
‘Manuka seeds. Manuka seeds germinating. Manuka seedlings
www.amazon.co.uk/Manuka-  http:/slideplayer.com/slide/5661375/ after 2 months.
tree-leptospermum-scoparium- http://www.treeproject.
seeds/dp/BO1BP3WCGA

org.au/seedling-database/
leptospermum-scoparium

ke

When the manuka (Leptospermum scoparium) seed germinates.below the soil surface, two different
in\/ iy

plant responses occur at the radical and plumule. 7= 9 favitopEm dg;‘j
N

- I
Mature manuka trees release leptospermone, a chemical that acts as a natural herbicide.”

Discuss how the different responses that the manuka plant displays in germination and early growth
are beneficial to the survival of the plant.

In your answer:

° identify and describe the two 'fferéﬁ’?ré?ﬁonses shown by the manuka seedling as it
germinates below the soil * (= gravitropyom

* . explain the type of interaction between the mature manuka r plants growing nearby,
lain the t f interaction bet the mat ka/nd other plant b
due to the release of leptospermone into the soil — an? i0Slg 5 auMﬂpamfj

e explain how these responses occur below the soil as the manuka germinates = awx'a

o - discuss the adaptive advantage of these two responses below the soil, and compare them with
the response once the plumule is exposed to light.

You may use annotated diagrams as a part of your &nswer

3 mac@?/ anc! /ofumu/@ M)

=
b@/@l/\/ +1 SO// SY e

0 /ﬂ&TNJC/C/)O /ngf-rao/ez“ec

77?@_;50/55‘ O}Z’ (9/27 ‘ = JoH art

both  gravtropims. The. [ adjcal g/@@/g{y\f/é pczs/ﬁrﬁ

gravtropism _as 7 growS  oowriperd, whilerhe. Y

_plumule _shows & peqafivt. gravityopEm) _as it grows

wilh +7e Fovce &Fjééw%a
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upwards, against the  fort of  graviiy. =
me maturt  manuka +ree  r2lEaseS /é/wagpemnqe
whiCh _octs  ps a naturol  herbicide . ThusS, #iS

_cremical _inpibits +he gmmfﬁ]d/ otner pPlanis ngWf":)gc\
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U\Oembu L@lDfOSIQfVOM'L IS _an _allelochemical, aﬁd the

inferacron werneen the mon u;,__/c‘qm_gzzz@/m@ﬁz@ﬁ“ng@m
&S _an_example of allelopathy, - where one plont
(the_manuka hert) R/eAsES a chemical (an allelochemi
_Jeptosperome. pert) that influences  (mbibit hee) 4o
gronith of other plarts. S~ ‘
7he poS//We anc/ neqaﬁve qmwﬁfop/m’)& Q’/SD/Oqz?d bz,/
he. /ac//ca/ ang p/umu/e are o HeSUIT of e
hormoRe DU 95Ch /S produced i the apical
0, and  mapLs 0((0/0///)3 70 tHe forve of
ymwm ) promoﬂ’S Cell elopgation 7 the
plumeie, and  pprbits  cel/ g/o/g/qaﬁ o /N 7he roc/itlp

In_the plumule, auxin s _proguctd n she #p & |

migrates downwards. nere 1§ o higher concenfrori
of _quxir) On _#he part of 7he plumuife  thal /S oeeper
below the Surface of the Soif, meaning 1ot 1he
rare _of cell elonganon hee js  foster  fhan im 4he
higher _parts, causmq e plumule to._ tgpal upnaros.

Wit),

dice _+he. p/umw/e/ S verttol, aquxvX s rofre |

ém/c/ both SideS  of 778 p/w%u/e meam@

e ) oL cel/ e/owaoﬁ orfv o %’ofh §1016S  oFf #hre
\__.,a/’

plumule co it grows O’//C[f/q, verhiCQlly vpwards.

/n_the rachcal, auxih W/// accumul/ole on 1he

jover _sigle OF 1he radical (follomhg 17)e Statontt

hypothes: S)go Fhe rare of cel e/longation /v///
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- AN N
roofS __ .nto the soil, qllowing 1- 1o grow @/

while nhbifing  1he. growtn of otrer plants.
Thus, it will _gain_all the  ,esources /f neecls
for gurvival & reprocluciion wple. ézro/ud/@
any Camp@f//“ ors  frong 1he drea, reduang

Competinon FpuUS  increasing /s chance. o;ﬁ
SUnival. b\\
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Both grawaopzsm c//fp/ﬂb/f?&/ bw he radical &
_ p/umu/g offer adapf)r@ aﬁ/:/ar)%ﬁges o the
_manuka. Firstly, it epsures that the
_plumUle wil _always grow upwards, foworols
tne curface of the oyl focess fo Light /S
assentiol to the Surval 97 17 ma/wta §qe) /7‘
can  photogyninesise & so. prao/uce, The enerqy
i needd o Survivt  anol  reoroo/dce. Howewer,
there S no light 7o 0/87‘6’0‘ 1o grow. FonarelS
wundlergroundl. Hence, by €nstirirg the. plumule
qrons_ypwards, e manuta increases ifs
chanceS gf brec//cugy e Sydack whert 176re
s _the hioht i /)@@0/5 F " Frow and. /’f/DfOO/U(gJ
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e regarive gravitrgoiNg alko prolioes ar)
qaapiiet.  advar’Qg®> oS it ensurts the
raoical Grovs__ ¢ //%\//0/06‘ 1S meaqrs +hat
the mBoUka s a8 1o reach and gam.
alceys 7o _-_,/mj nwﬁ//eﬁf& & Waf&y (WMC/)

xreeded for photagymresis ). As well o5
s, it allans e mdmuta 70 anehH O T7EEH
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QUESTION TWO

hitp://www.nzbirdsonline.org.nz/species/sooty-shearwater http://www.teara.govt.nz/files/5484-enz_| 0 Jpg

The sooty shearwater or mutton bird (Puffinus griseus) leaves New Zealand in the Southern
Hemisphere’s winter — summer in the Northern Hemisphere — and takes advantage of prevailing
winds along different portions of their migration route.

When plotted on a map, their paths look like giant figure eights over the Pacific Ocean (see map
above).

They are spectacular long-distance migrants, travelling north up the western sides of the Pacific and
Atlantic Oceans at the end of the nesting season in March-May, reaching subarctic waters in June—
July, where they cross from west to east, then returning south down the eastern sides of the oceans
in September—October, reaching the breeding colonies in November. They do not migrate as a flock,
but rather as single individuals, associating only opportunistically.

Recent tagging experiments have shown that birds breeding in New Zealand may travel 74 000 km
in a year, reaching Japan, Alaska, and California, averaging more than 500 km per day.

Discuss why migration is important to the health and survival of the sooty shearwater.

In your answer: \gol WMP
. describe migration v’ @:;ﬁ F}eﬁ )

T
 ~explain how the sooty shearwater m1gh1; determme the time for tﬁrorrﬁ‘f?’ﬁoyy_th@y may
navigate during migration — w\o@‘r\ vea/Bior wer Mo@e—w«w
. discuss the costs and benefits of migratio: ooty shearwater.— & vou1 bl Foretdl ypod

| Migration s tre reqular rrass movement

¥ o pelll, uSually orer /O@ A1 ances,

70 A préot ottririrecl  [oCql 1T /;ma/ LIEeU

bdvt /kO #‘Q/ ’47//5%”/ Ui’ffOﬁj

Q}W Qr,m/l“here is more space for your

answer to this question on the
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QUESTION THREE
http://howardcheek.photoshelter.com/image/ http://cursa.ihme.us/rid=1Q19NCQSR-1PH7VIX-
100005Pm3.HDRznl 2V1Q/flowering%20in%20plants.png

Manuka (Leptospermum scoparium) are long-day plants which flower in spring and into summer.
Flowering in the manuka plant is controlled by the phytochrome system. The flowers are used
by beekeepers to produce manuka honey. Honeybees (Apis mellifera) seek their food within a

circumference of 3 to 4 km around their hive. The bees navigate from the hive to the flowers using
different cues during the day.

Relate the role of the phytochrome system to the survival of the manuka plant population.
In your answer:

« " identify and describe the relationship between the manuka tree and the bees <7 waiism

escribe the procpsﬁ'/df photopeﬁodism AND explain how the phytochrome system could
work in the r?ﬁﬁka tree 2 Pr/PEC

. ﬂiscuss hew photoperiodism i
species. {10re2divg i peoX

fagrams to support your answer.

L;\?"/?e mManukea & the bees B share the symbiotic
relatioriship  mutiualism, whert Doth species &enehi-
The_manuta benefifs #e as the bee polNates ;-
notaging 1S chances of peprodu e sulcess,
while the ke benthts oS the manuko provides
o Source Of nectar for the bees fo prooJUce
“hongy, GaiNing <neqy, ihcreasing chonl& of sunivalk
Photoperiddisim s, e physiologita) change (FonenMg
hert) in_rsponse. 10 _changes N phoroperiod (relafive
ooy length). Pants deteck photzper od using 1he

e manuka tree provides an adaptive advantage to BOTH

You may use an

Pt phytoch rome, which euisrs_in wo foms: |
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adoptive. ac/;/ar)/‘age fo boh) tre manuka /7“88/15 anc/
me beeg PhOTopen 15m allow)s the manuta o
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Subject: | Biology Standard: | 91603 Total score: | 21

Grade

Q score

Annotation

This candidate thinks through their answer well, following the structure of the
question and the scaffolding bullet points. E7 is awarded as the student clearly
explains 2 tropisms and discusses their adaptive advantages. ES8 is not
awarded as the two gravitropisms are not clearly compared and contrasted
with phototropism.

Again, this student shows that they are reading the question through and
taking the time to create a logical structure to their answer. This question is
borderline E8. E8 required 2 costs and 2 benefits discussed and linked to
overall survival advantage. While several benefits are explained at the
Excellence level, only one cost is fully explained. This candidate could have
easily gained ES8 in this question with a little more detail. Overall, this would
not impact on their grade.

Another solid answer, confirming the student’s ability at the Excellence level.
Well structured, the points from the question are tackled in logical order. E7
awarded for discussing the adaptive advantage to the bee. Again, borderline
E8, with the answer almost providing sufficient evidence for the adaptive
advantage to the manuka. Linking to the phytochrome system could be
clearer.






