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Plant Reproduction & Transport Revision Notes

Reproduction

There are two types of reproduction;

Sexual: reproduction in which two gametes (sex cells) fuse to create a new offspring that is genetically different to the parents. Two parents are involved.
Asexual: reproduction without fusion of gametes. It involves one parent only and produces offspring that are genetically identical to the parent.

Definitions to learn:
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Pollination: Transfer of pollen from the anther to the stigma of the flower of the same species
Fertilization: the process in which a male and a female gamete fuse to form a zygote
Zygote: a cell that is the result of fertilization. It will divide by mitosis to form an embryo

Reproduction in Flowering plants:
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Wind Pollinated
- Anthers are large and outside the flower
- Stigma is large and outside the flower
- Tiny colourless petals
- Pollen made in huge quantities
- No nectary
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When pollination occurs, the pollen grows a pollen tube down the stigma of the flower. The pollen tube carries the nucleus of the pollen (male gamete) into the ovary, where it fuses with an ovule (female gamete) (fertilisation).
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When fertilization has happen the flower will change in the following ways;
1. Petals die and fall away
2. Fertilized ovule turns into a seed
3. Ovary may fill with sugars and turn into a fruit

Germination: In order to germinate (grow into a new plant) seeds need the following conditions;
- Presence of water
- Presence of O2 (seed needs to respire)
- Correct temperature (recall enzymes work at optimum temp)

When a seed germinates the cells inside it start to grow rapidly and form the new shoot and root. The seed contains a limited store of carbohydrate and lipid in the cotyledon, which it uses as a fuel for respiration to provide the energy for growth. During this stage the seed must produce leaves so it can beg  in to photosynthesize. The danger is that the seed will run out of stored energy before it makes leaves. If this happens it will die. 
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Plants can also reproduce asexually: Asexually produced plants mature more quickly and contain the same genetic material as their parents (clones).


Natural methods

Runners – a root from one plant grows a separate shoot, which grows into a new plant. Eventually the original root connecting the two plants breaks down, separating the plants. Plants using runners include strawberries, potatoes and Lilly of the valley.

Artificial methods

Cuttings – a branch from one plant is removed and planted in soil. It will grow new roots and become a new plant.

Plant Transport
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All organisms respire (well, nearly all, but according to your syllabus they all do). Therefore, all organisms need to exchange gases with their environment.

Unicellular organisms: exchange gases directly through their cell membrane. They can do this because their surface area is large compared to their volume (large SA:Vol ratio). They do not need a circulatory system.

Multicellular organisms: cannot exchange gases directly through their skin. Their surface area is very small compared to their volume (small SA:Vol ratio); therefore, they need to have specialized gas exchange organs (e.g. leaf, lung and gill) and a circulatory system.

Transport in Flowering plants:

Plants have two different networks of tubes inside them;

Phloem: transports sucrose and amino acids up and down the stem
Xylem: transports water and minerals up the stem


Phloem and Xylem are arranged in separate bundles (vascular bundles) inside the stem. The xylem is on the inside and the phloem is on the outside. The arrangement helps to withstand bending forces.
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Phloem and Xylem are in  a single bundle in the middle of the root. The xylem is a ‘cross shape’ on the inside. The arrangement helps to withstand stretching forces.
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Transpiration is the movement of water up a plant, from the roots, through the stem (xylem) and finally out of the leaves.

In the Roots:
Water enters root hair cells by osmosis. The roots are full of minerals, which artificially lower the concentration of water inside the root cells, so water is always drawn into them from the soil. This enables transpiration to happen even if the soil is very dry. The roots take the minerals up against the concentration gradient and is, therefore, an example of active transport.

Root hair cells increase the root’s surface area and their outer layer is also

very thin. These factors increase the rate of osmosis.

In the Stem:
1. Water evaporates out of the top of the xylem (through stomata)
2. This generates a low pressure at the top of the xylem (a mini vacuum, if you like)
3. This sucks water molecules up the xylem 
4. This is called the transpiration stream

In the leaf:
Water enters the leaf in xylem vessels in veins (basically, another name for a leaf vascular bundle). The water moves by osmosis into leaf mesophyll cells (see diagram below), where it evaporates into the air spaces and 
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finally diffuses out of the stomata into the air.
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Factors affecting the rate of transpiration:



You need to know an experiment that can show the effect of the above factors on the rate of transpiration. The best experiment is a potometer, which measures how quickly a little bubble of air moves up a glass tube attached to the bottom of the stem. Adding a fan, changing the humidity, increasing the temperature etc will all change the speed the bubble moves up the tube.




Why do plants need water (why do they bother to transpire)?
- Used in photosynthesis (~10%)
- A solvent for transporting other things (e.g. minerals) (~10%)
- Used in chemical reactions (~5%)
- A site of chemical reactions (~5%)
- Cooling the plant (~70%)
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Insect Pollinated�- Anthers are small and inside the flower�- Stigma is small and inside the flower�- Large colourful petals�- Has a nectary
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