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BIOLOGY — UNIT 2 · TRANSPORT IN PLANTS

&MDASH; PHLOEM & TRANSLOCATION

BY2.2.6 Adaptations for transport in plants — phloem, sieve tubes and translocation

Phloem tissue (sieve tube elements and companion cells), the mass-flow hypothesis of translocation, and evidence

for active loading at sources and unloading at sinks.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~43 min

Derived from the legacy BY2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (27 marks over 3 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every question from
the legacy WJEC BY2 papers (2008 modular spec, 2011–

2017) that maps onto new-spec AS Unit 2 Topic 11 (2.6).

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— quality of written communication will affect marks.
A calculator is allowed. Diagrams included in answers

must be fully annotated.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jun 13 Q6 9

2 Jun 14 Q5 9

Q Source Max Mark

3 Jun 17 Q6 9

Total 27



PAGE 2 ·  SPECIFICATION REMINDER Biology · 2.6 · 2015 spec

Transport in Plants — Phloem & Translocation — what the

new spec asks
WJEC GCE AS / A Level Biology (from 2015) · Unit 2: Biodiversity & Physiology of Body Systems · Topic 2.6.

Phloem tissue

Sieve tube elements: living, no nucleus, sieve plates

between cells.

Companion cells: many mitochondria, control sieve

cells.

Transports sucrose, amino acids, hormones from

source to sink.

Mass-flow hypothesis

Sucrose actively loaded at source ⇒ water enters by

osmosis.

High hydrostatic pressure pushes sap to sink.

Sucrose unloaded at sink; water leaves; low pressure.

Evidence for translocation

Radioactive CO₂ labelling experiments

(autoradiography).

Aphid stylet experiments — sample sap directly.

Ringing experiments — sugars accumulate above the

ring.

Source & sink

Source: net producer of sucrose (mature leaf).

Sink: net importer (roots, fruits, growing buds,

tubers).

Direction of transport in any sieve tube can reverse

with season.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »



PAGE 3 ·  CRIB SHEET Biology · 2.6 · 2015 spec

Transport in Plants — Phloem & Translocation in one page
Quick-reference notes — revisit before each question.

Phloem cells

Sieve tube element: living, no nucleus,

sieve plates.

Companion cell: dense cytoplasm,

many mitochondria, full organelles.

Together regulate transport via
plasmodesmata.

Translocation

Movement of organic solutes (sucrose,

amino acids) from source to sink.

Source: net producer (mature leaf).

Sink: net consumer/storer (root, fruit,
growing tip).

Mass-flow hypothesis

Sucrose actively loaded at source ⇒

water enters by osmosis.

Hydrostatic pressure pushes sap down

phloem.

Unloaded at sink; water leaves;
pressure falls.

Source loading

H⁺ pumped out of companion cell
using ATP.

H⁺ / sucrose co-transport into
companion cell.

Sucrose diffuses into sieve tube
through plasmodesmata.

Evidence

Radioactive CO₂ tracer: ratio appears
first in phloem, then sinks.

Aphid stylet experiments — sample
sieve tube contents directly.

Ringing (girdling) — sugars build up
above ring; tissues below die.

Direction reversal

A leaf can be source in summer, sink
in spring.

Storage roots / tubers reverse roles
seasonally.

Phloem can transport in either
direction (xylem only upwards).

Crib sheet — revision compilation for Biology Unit 2 Topic 11. Questions begin overleaf.



Question 1 WJEC BY2 June 2013 · Q6 9 marks



Question 1 (cont.) WJEC BY2 June 2013 · Q6 9 marks



Question 2 WJEC BY2 June 2014 · Q5 9 marks



Question 2 (cont.) WJEC BY2 June 2014 · Q5 9 marks



Question 3 WJEC BY2 June 2017 · Q6 9 marks



Question 3 (cont.) WJEC BY2 June 2017 · Q6 9 marks



END OF QUESTION PACK

3 questions · 27 marks · ~43 min

Source: WJEC BY2 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec AS Unit 2 — Topic 11 (2.6)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


