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QUESTION ONE ASSESSOR'S

'USE ONLY

‘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/BOIBP3WCGA

org.au/seedling-database/
leptospermum-scoparium

When the manuka (Leptospermum scoparium) seed inates.below the soil surface, two different
plant responses occur at the radical and plumule. ~7(* 3 @viTePie® @
/

o i I
Mature manuka trees release leptospermone, a chemic t 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 different responses shown by the manuka seedling as it
germinates below the soil =* (£ gavitropy

¢ o explain the type of interaction between the mature manuka
due to the release of leptospermone into the soil ~ 4

Mit

er plants growing nearby,

./ explain how these responses occur below the soil as the manuka germinates -2 a4x'a

» - 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.

& a ANl

_Ore  pO—un  LeCpopge—T76 17)e fozz:’f_g,!’ gra,_
ot gmwm,oxsms Tme._r Oéz’zgglmmgomw/;k; pasiry 3;66 e
gravnlrepism _as  if grons oonripard il he J

_plumule _shows & negativt gravitropsm _as it grows

upwards, against _the force  of yfavz'z:%,‘::___ S
e maturt  manuka  tree  rtleases [(eptoiperome.,

whiCh octs s a naturol  hecbicide . ThUS, 1S
chemical inpibits e grovth o otner plants growing |

\?‘
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U\()earby Le]zzquperom& 1S _an _allelochemical, and the
_inferaciion between 1he manuka and other plams
&S _an example of allelopothy, - where one plant
(the manuka hert) releasts g chemical (an allelochemii
[epfosperome  pert) that influences  (imbibit het) fe
gronith of otrer plants. S—— i

7he__poS/hve and negoative g[m///ropﬁm& p/;Sp/ﬁ#&?deg
e /ac//ca/ and ﬂ/umu/e arl. g HSUIT of the
hor mor , Ch /S producec! N 1he a,o/ca/
), anc L 'ac(oromy 0 e fore of
ymwiy uxin 70/0/7’)07'55 Cell elongation 1 the
- plumfe, and _ppibits cell elopgahon i the rodic@
In_the plumule, auxin is proguced in she #p &
migratesS adownwards. 7here 1§ a_ higher oncenziorion
of _aquxir) on the part of 7he plumufe  thal /S oeeper
below the Surface of the Soil, meaning 7hot 17e
rare _gf ce/l elonganon here js faster  than imn+4he
higher _parS, causing e plumule o 2ol _cpnorols..
ance_+he  plumule S verttal, auxiv e migrote
~both SIHES of 17e p/éu%aﬁ meaning
# o5t o/ cel/ e/OMgiﬁO” o5 Both gioles of Fhe
p/umu/ € o 1 grows _ditlly, veritally vpwardl.

In_the rachcal, auxin wij) a((ummg/‘e on 717e
Jower JIO/€ OF 176 radicq! (followhg 19e Statolt?
hypothess ) g0 the rafe of cel/ elongation will
pe fcm”e/ 2% 7‘/7e __upper el OF 176 roa)cldl,
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4
roofS __,nto _the soil, allowing it to  grow @ ssscssors
while inhibiting 1he. growthn of other plantS.
Thus, it will_gain_gll the  resourceS it needs
for survival & reproclycion while excluding
any _conpetitors  from 1he area, reducr)q
Compeinon +huS  increasing 18 chanceS of-
Ssuwival. - ——
Both_gravifropisms. g/@/aged J‘V the radical &
plumule offer adoptivt advantages fo 7he
maonuka. Firstly, it ensureS that the
_plumUle will _always grow upwards, toworols
the_gurface of the Soil. Access fo fight /S
essentiol to the Survel! OF 198 pidirdta €O o
can  photosynitiesise & so_proolice. 1he enerqy
it needd o Survivt anol goroo/uCe. powever,
there [S_pno light 7o oefect fo_grow fovarels
undlergroungl. Hence, by ensuring the plumule
grons_upwards, the manuta /Nareases 1S
chanceS  gf b)’ec/k/)\’)y e SUABCR whert 776re
1S 1he. /{9/7/’ 8 /1680/5 7‘0 yfqow and ffproo/@l(@j
ety InCrtaeing e onces of suryival
For both (he jndjvidual & 7he gpeaes.
Te_negative gravitrapisizl oo proysoes ary
qaapht  advanio as it ensures the
radicqgl grovs._ ﬂé/varm This meqgprs +hat
he monuka js st 70 reach and goin
access 7o essepatal nutrients & water (wnth
crerded for photosymiresis) As well os

IS, it allons _the manuta 7o _an /ﬂﬁ%gjk
X oxdor
PP
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QUESTION TWO ASSESSOR'S

USE ONLY

http://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 74000 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 soo

In your answer:

. describe migration v’

 ,~explain how the sooty she er migh rmine the time for
navigate during migration —» yy\ogv\ )

J

.. 5 discuss the costs and benefits of migratio /7 *W‘"“
[t/ gratim s tre regular rrass movement
ﬁLa__s,aec_/_@f usually orer /¥G A ances
0 a preo(é/fﬁ/mi/\wt (0Cq1CA  (arol ﬂo//Lfy)
batk to #o AISE focation).  — .
777 {ff@.ﬁm /S /G‘/‘%?Wo/ by ore or

here is more space for your
answer to this question on the
following pages.
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U_Wmft’/» ThUS, i /S NnERLY  1Hat fhey Ut
e change n phofopenod  (day /enﬂfb)
and /0r - - M mamgo /h pr:zfuré oSS0 ar®
Lt e change “n Eacon é%é CSharttr
days, COloer femp eraturts). Howewer, the.
chearwarer W/// also nkelly ly 49re,.; gm /rea1a),
ﬁen@od Li0/og;cal c/oc/c which W///)
allod it to antiapate and. 701€p51r6 fOv He
Ame 1o m/a@ ond  which mll ke

with. W//am/)ae/?/’d’ LI/ EY = epndorne . |

Jere)) by Ao _above epviommnintal e,

gel— TS, gy athion is  mnitiared. o

/a0 ShearujaterS ‘au/ﬂﬁ DANNZ74 /0;17)
-

et ;/a/hed rﬁ’gol“ or 0/7‘6/ ecl 70 {yﬁChmff??

/f J L Cf(/&/a/ /’ﬁﬂ// e ad gn 2ura ,,,,,;

System of _navigation. Jf s Jtely #e |

Sroaruotel will” uge rmort tran ore fomp
gatioh _co It Can  ‘GraSi-referend’

S awterent @Uﬁ%g a2t each ofrar | &

1 C/Cagx@ He Feliablityy of ﬁ%@fﬁn

hg Stimey Il g

MQZ Ust  yrac LR ;/16{1// a/’@ﬁ o) Ca’%ﬁ

| perhapt with  sdbr 2 el ar [
nﬂ:/(ja/’/om rtoth e Sur). & -Crsfela g

{© j éza/oﬂ)ca/ (/ac/c /S peedlect 1o
/7L W/// //ﬁ%J el T iz //v@fz:j

vaabon s % cun & pre S

v ot Vd7b/\0< |
7/%5 Mﬁfaf ), hcg both  stc andf (1
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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 v aitism

agrams fo support your answer.

ne. manuka & the bees b share the. Qympotic
re/omangh/p mutiualism, where both _gpecies &enefit-
Te_manuta benefls #o as +he bee polinotts jt,
Ireeaging 118 chances of re,omo/uoﬁzfc JUCC&N
while 7re  pee entt #5 s the manukto proyibles
o Source Of neclar for the bees 7o prooice
_hongy, gaining _<neqy, /n(rfgdsmgz chonle of survivalk

//
reprocluchive xuzcef.r

c.——l——

Photoperodism S, ma/ Y0109 ) change (f/aweﬁ 9 |
ﬁer_ﬁjn’) rsponge. 7o Chong& Ve, Dhofwmoo/ (relafive :

oy /e/) a1h). Plants_derect protopen o usng 1he.

]ngLp@fom rorme, which exis’s i two Forms: |
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&‘\ ,ph 3 fochrorme red (A, 209 P! yrochrome. for-reol (PFr). sssessons
DAty Fh0—itny 4 lre—rr0re red /ight 8o PR JE s
wecteo o P so A predlonginates Olunng. the
dag £ night, rece i o SIow convesion of Fhe
bact to Pr, o the [ength %1190t detelmngs v
complete. 1hes convession i, dleterminng  1he rato ol PP
Ménuka _is o /onq -dqy plont, ARV Flowern'ng
M _LprinNg and, &‘umme/ when _the. d@ /engtn
oxceedS s clifical day. lengrh (=Shorter nightc)..
Tnudy when thee is an excess of Pfr, 1he manuta
W/// ﬂdWﬁf —
Pnatopenodism in ﬁoe ma@uta prowoles 2 ¢ N
adoptive _aclvontoge fo bo") tpe manura (1Sl and!
the. bees Ph 0fopen00/)sm ollow)s the manita to
1O corresponel jo certair)
W70 7 farfocs borh abiotic anal :
- —7h)¢e f/ow/ef/@ of the manuka 1S
//ke/ﬂ to conciple it the beées’ brfea'/}gg
season. Tnis (Geaey
_advontage to both 1he manuka and the
Lees as i means thar there will _be mork
polinafors avairlable for 1he mapuka, increasing
A4S chances of pollinoton and 1hus rpraduchie
SUCLESS  whiCh  1nCreddts +1e  chonlkl of Surnvq)
for 1he Specidy o8 a whole, while 4aiso meomng
that thel S - more nécior ana t1ertfore oo
for the GeeS Sa 7ney can ivest more Foool

mrg/&n@ fﬁe/}/ 0764 J’/Dﬁ //)ﬂ - // There is more space for your
1NCHEAS /",%9_» 1Ae  chancrl o answer to this question on the

following page.

]
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&Z%zpng Surviving 19_cexual maturpy & |
o 16 thus ncreang 17t (hontd of
g™ of 1he CpecieS as a whole.
Tne weother _/n_gpnng and _summér § also

a’rzer and Warme~ Wit may al/Sa bé/?w’if/f
kITH  specitd oS 1he manuka’s pollehl jS
Likelier _jo_ stgy dry and go /S hke/ier fo
STl o the  beeS, anol as  the bPeS il
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ASSESSOR’S
USE ONLY

rﬁ,ﬁroc/u i g S

Biology 91603, 2017




-+
=

| 7o reproduce and” avdniue #r Goeoer,
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Extra paper if required.
Write the question number(s) if applicable.

N 1€ _soil _go it STESSNIESlY fo pe ,
{ gpotakor’ or 17e wir ol anol
o€ as o geediNg. Thus, i inCreages /1y

So 77¢ rate  of i Lngandr S

o pesitit gavtrpron 9P fhe jaoktled).

| faster herd , o e Shot podld forardls |
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&&Zm W (anol 1aundC  putntnft FTuarr witia

Cotre rafe gF plofoQuparldels wif
Inartagng,) ineeasiy I & e gl
cranwes Y gf  survivol o Ther /JM@r;b_é’

Nerergey 70 Mutst i QUCCEST! rgprool

Biology 91603, 2017

2 Uittt art. Hropms (rowi——

-Ké@ﬁg@)*‘amﬂ; M o ar aﬂ/ﬁ,&f/f@
laclvardtgal. fo . maruta ac 7€AgAL

ASSESSOR’S
USE ONLY

etion,



91603

| . ég
o~ 28

e pirolc fo subtan #rem S0 o paras; e

\retuming 7o fie  came focotion peans
Aatchdrige a/@_/zf/%\fy o bt well —qolapped

|2 #E Jocal cadl7ON as 1A
| avicectors  survived #2t  sarrie adlfions.

| netrer bepeht S snat it el
| #e chanceS of pural/lTsm Aas  phop

L §Peanwate, /S aorbgkzﬂ@mﬂﬁ@

12
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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.




