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Exercises 2.1·2.3

Tissue Job
epidermis protection; waxy cuticle
palisade mesophyll
栅栏组织

packed chloroplasts – photosynthesis

spongy mesophyll air spaces – gas exchange
xylem 木质部 hollow lignin tubes – water + mineral ions up

(transpiration stream)
phloem 韧皮部 sieve tubes – dissolved sugars both ways (translocation)
meristem growing tips – new cells
guard cells 保卫细胞 open/close stomata 气孔

Root hair cells: large SA; water by osmosis, minerals by active transport.

Transpiration 蒸腾作用: water evaporates from leaf surfaces and diffuses out
through stomata; this pulls the transpiration stream up the xylem.

Factor ↑ Rate because
temperature evaporation faster
air movement humid air swept away, steep gradient
light intensity stomata open
humidity ↓ rate water vapour already in the air – shallow gradient

Worked example (graph). Water-loss rate rises to a midday peak then falls
overnight. Explain: light and temperature peak midday – stomata open and evapo-
ration fastest; at night stomata mostly close – near-zero loss.

2 Practice
2.1 Name the tissue that transports sugars and the process. [2]

2.2 Give two adaptations of xylem for its function. [2]

2.3 State two conditions that decrease the rate of transpiration. [2]
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3 Exam-style questions
3.1 Compare xylem and phloem in structure and function. [6]

3.2 Explain why increasing air movement increases the rate of transpiration. [3]

3.3 A plant’s leaves have fewer stomata on their upper surface than their lower surface.
Suggest why this is an advantage. [3]
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Solutions
2.1 Phloem; translocation.

2.2 Hollow tubes with no cytoplasm – nothing blocks the water column; strengthened by
lignin – withstands the pull of the transpiration stream without collapsing.

2.3 Any two: higher humidity; lower temperature; still air; darkness / low light.

3.1 Xylem: hollow, lignin-strengthened tubes of dead cells; carries water and mineral
ions only upwards, from roots to leaves. Phloem: sieve-tube elements with few organelles,
alive; carries dissolved sugars from leaves to growing and storage regions – translocation,
both directions.

3.2 Moving air sweeps water vapour away from just outside the stomata; this maintains
a steep concentration gradient of water vapour; so water diffuses out of the leaf faster –
a higher transpiration rate.

3.3 The upper surface faces the sun – the hottest and brightest side; fewer stomata there
reduce water loss where evaporation would be greatest; CO2 needs are met by the more
numerous lower-surface stomata in cooler, shaded air.
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