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1. Please indicate whether the following statements are true or false. If a
statement is false, explain why. (20%)

P |- (1).  Unlike cytoplasmic organelles, the plant nucleofus is not bounded by a

membrane.

(2). A relatively quick method for estimating the water potential of large pieces of

tissues, such as whole leaves and shoots, is with the psychromcter. This
method was pioneered by H. Dixen and improved by P. Scholander.
(3).  Water vapor moves from the leaf to the atmosphere by diffusion through the

cuticle.

{4). The medium used for plant cell culture alwa}ré include glucese. Glucose is
present magnly for maintaining osmotic potental.

{3). Plant mitochondria are similar to animal mitochondria iz the aspect of \he level
of respiration schsitive to cyanide.

(6). Plant vespiration is regulated by energy demand and the concentration of key
metabolites such as fructose 2,6-bisphosphate. _

(. | The fact that species with small gencmes exist as fully functional flowering
plants has generated a great deal of speculation about the [unction of the extra
DNA in those species with large genomes.

(8). Complex potysaccahrides, which are synthesized exclusively in Golgi cisternae,
are assembled in a xmn}m—cis direction,

(). Since the flower primordia are initiated acropetally, the activation of axillary
inflorescences occurs acropetally.

(10). Axxin is induced by stress and stomatal closure.

Please define the essential elements of plants. Plants nutrients have been
divided inte four basic groups by Mengel and Kirkby. Please describe all the
essential elements and the forms which they are taken up by plants. (10%)}
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3.  Please deseribe in details the pathways of phleem. translocation in higher plants

including the sieve elements, the P-protein and materials translocated. (10%)} -

4, Compare and confrast the nilrogen assimilation within the plant, their

substrates, thewr ¢nvirommental requirements and their relationships to other

physiclogical processes. (10%)

. A cell 1s immersed in water at 25°C where it is observed to swell. It is then
placed 10 ncreasing concenlrations of mannitol; each Lime it shrnks some.
When it is put into (.2 M mannitol it is found to be the same size ag initialty.
It continues to shrink in stronger solution until in 0.5 M mannitol very slight
plasmolysis is observed, while in 0.6 M mannital it is slightly plasmolyzed.
In 0.3 M mannitel the volume of the cefl is 15% less than it was initially.
With the information that ¥, = -miRT and RT at 25°C = 2,48 MPa/M, please
caleulate (10%) '

(1}. The cell’s water potential at zero turgor.

(2).  The cell’s osmotic potential in Its initial state.

(3).  The cell’s water potential initialty.

(4). The celi’s turgor pressure inilially.

B.  Please fill in the blanks below. (20%)
{1). A pressure gradient of about _(g)  is needed to life water to the top of a 100-

meter frae, _

{2). The occurrence of _{b) (fungus) is in natural conditions, they grow inside the
plant roots and in surrounding soil, often facilitating _(c) by the plants.

(3). The Nernsi equation describes the relationship between the _(d}  across a

membrane and the _{e) of a given jon under equilibrium conditions.
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(4}.  The pentose phosphate pathway oxidizes glucose to _{f} and reduces _ (g} _.

(5).  The _¢h)  family of photereceptors provides plants with a battery of sensors
of natural radiation environment,

(6). During plant _{1) , iarge numbers of genes must be expressed in a highly
coordinated manner to ensure that the single-celled zygote develops into an
organized, multicellular struciure.

(7). The polymerization of two diphasphorylated __ () building block generates
geranyl diphn-sphﬂu:.

7. Carotenoids can be found in the chioroplasts of all higher
plants. Where are its exact locations in chloroplasts and
what are its functions? (10%)

8. Describe the electron transport system of photosystem Ii
(PSII). How the charge separation in the reaction center of
PSII is stabilized? (10%)




