
Study Guide – Seeds and Seed Propagation  

PLT 132 - Plant Propagation 

Winter 2012  

 

Use the ppt slides and textbook to study from.  The first exam will consist of matching 

definitions with terms (approx 50% of the exam), labeling figures and short answers, 

and possibly a short T/F section.   

 

Please know the following definitions.

 
a. Fertilization  

b. Embryo 

c. Endosperm 

d. Cotyledon 

e. Seed coat, testa 

f. Radicle 

g. Monocot 

h. Dicot 

i. Histodifferentiation 

j. Cell expansion  

k. Maturation drying  

l. Orthodox seed 

m. Recalcitrant seed  

n. Scutellum 

o. Plumule 

p. Hilum 

q. Micropyle  

r. Funiculus  

s. Vivipary  

t. Plant Breeding 

u. Quantitative trait 

v. Qualitative trait 

w. Heterogeneous 

x. Homogeneous 

y. Homozygous 

z. Heterozygous 

aa. Self pollination 

bb. Cross pollination  

cc. True-breeding 

dd. Fixing of alleles 

ee. Perfect flower 

ff. Monoecious 

gg. Dioecious 

hh. Incompatibility  

ii. Breeding line 

jj. Inbred line 

kk. Hybrid 

ll. Transgenic line  

mm. Land race 

nn. Variety 

oo. Specific epithet 

pp. Ecotype 

qq. Cline 

rr. Clone 

ss. Provenance 

tt. Genetic drift 

uu. Heritability 

vv. Primary dormancy 

ww. Secondary dormancy  
xx. Thermodormancy 

yy. Photo-dormancy 

 

 

In addition to the figures and tables presented in the PPT presentations, please review 

the following in your textbook:  

Figure 4-6, parts of a seed including corn, beet; Seeds- part 1 PPT. 

Figure 4-13: Flower structure; Seeds – part 1 & 2 PPT 

Figure 4-12: Polygonum type embryo sac; Seeds – part 1 PPT  

Figure 4-14: 6: Pollen, pollen tube, generative and tube nucleus; Seeds – part 1 PPT  

Table  “Effect of self- pollination”, Seeds, part 2 PPT.   

Figure 5-7: Sporophytic and gametic self incompatibility; Seeds – part 2 PPT  

Figure 7-3: Phases of water uptake during germination; Seeds – part 3 PPT 

Box 7.1 Water Potential and Seed Germination  on page 202 of text; Seeds – part 3 

PPT  



PPT Seeds Part 3: Balance of forces involved in germination. (similar to figure 7-6 

in latest Hartmann, Kester et al.)  

Figure 7-32: Phytochrome controls the dormancy condition of photodormant seeds.   

 

 

1. In PPT slides - Seeds Part 1 focus on the following figures:  

 

a). Figure 3.15 and development of the embryo sac and male gametophyte 

(pollen grain).  Be able to label this figure, paying attention to diploid and 

haploid tissues, tube cell, generative cell, meiosis, mitosis, antipodal cells, 

central cell, egg cell synergid cells.  

b). Next slide: Double Fertilization:  

Figure 2.2. and Brooker Figure 3-66-   Pollination and fertilization in 

angiosperms.  Be able to label everything in that figure.   

c) Polygonum pattern of female gametophyte - be aware this is the most 

common pattern in angiosperms.   

d) Mature dicot embryo - be able to label all the seed parts 

e) Monocot seed structure and Zea mays  - be able to label all the seed parts  

f) Embryogenesis - Fig.2. A generalized overview of plant embryogenesis.  Be 

able to label the zygote, globular embryo, transition embryo, and heart embryo.  

(this is the Goldberg et al. 1994 slide) 

 

2. In PPT slides - Seeds Part II focus on the following figures:  

 

a) Modern breeding utilizes transgenics, marker assisted selection, and 

traditional breeding.  Make sure you are familiar with the schematic in Figure 1. 

“Schematic representation of combination of genes and approaches for the 

development of GSR”.  Make sure you review notes.    

b) Familiarize yourself with the content and concepts displayed in the table of 

self pollination showing generation, selfing generation, % homozygosity, % 

heterozygosity.   

c) Be able to identify and explain the difference between gametophytic and 

sporophytic self incompatibility  

 

3. In PPT slides - Seeds Part III focus on the following figures:   

 

a) Germination with respect to water uptake  

b) Germination scheme focusing on effect of GA, effect of ABA, endosperm, 

testa, growth potential of the embryo versus yield threshold of the endosperm.  

c) Phytochrome - sunlight vs. filtered light; what wavelength does Pr and Pfr 

absorb?  What is it converted to after absorption?  Which is the active form of 

phytochrome?  

 

4. Short answer:  

a. What are the three stages of seed development? 

b. How does an orthodox seed differ from a recalcitrant seed? 



c. What is the difference between a monocot and a dicot? 

d.  What occurs during histodifferentiation, cell expansion, and maturation 

drying?   

e. How should one store seeds?  What is the rule of thumb with regards to 

seed storage?   

f. What is domestication? 

g. What is possible through breeding, versus what is possible through 

genetic engineering?   

h. What is genetic mapping?  What is a DNA marker?  Can we select for a 

genotype, a phenotype, or both?  What are the 

advantages/disadvantages of either approach (i.e., selection based on 

genotype vs. selection based on phenotype)?   

i. What are some of the traits being bred for in rice?  What is “green super 

rice”? 

j. What is the purpose of self-incompatibility?  How does it work?  

Where are the “determinants” of incompatibility found?  

k. What is easier to breed for - a quantitative or a qualitative trait?  Which 

one has a higher heritability?  What is a genotype x environment 

interaction and what effect does this have on heritability?  

l. What occurs during the three phases of water uptake during seed 

germination?   

m. With respect to water relations, how does a seed germinate?  Focus on 

the yield threshold of the endosperm, growth potential of the embryo, 

osmotic and pressure potential.  What is the role of ABA and GA in this 

process?   

n. What environmental factors influence seed germination?  At what stage 

of seed germination (Phase I, Phase II, or Phase III) does the seed 

monitor these environmental factors?  Which stage does priming seed 

to affect?   

o. What is seed priming and what does it accomplish?  What is a 

drawback of seed priming?  Why pellet or film-coat a seed?   

p. What is the difference between primary and secondary dormancy?  

What is the difference between exogenous and endogenous primary 

dormancy?  What is the role of GA and ABA in seed germination and 

release from dormancy?   

q. What is genetic mapping? 

r. What is a recombinant inbred line? 

s. Can you label and explain the QTL map in PPT slides – Seeds part 3? 

 


