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to the wide range of time and social context in which these materials were created, some of the
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foster accountability for the actions and views of the collections’ creators.

Many of the historical collections in the Hunt Institute Archives contain personal
correspondence, notes, recollections and opinions, which may contain language, ideas or
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About the Institute

The Hunt Institute for Botanical Documentation, a research division of Carnegie Mellon
University, specializes in the history of botany and all aspects of plant science and serves the
international scientific community through research and documentation. To this end, the Institute
acquires and maintains authoritative collections of books, plant images, manuscripts, portraits and
data files, and provides publications and other modes of information service. The Institute meets
the reference needs of botanists, biologists, historians, conservationists, librarians, bibliographers
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international center for bibliographical research and service in the interests of botany and
horticulture, as well as a center for the study of all aspects of the history of the plant sciences. By
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Botanical Documentation. Growth in collections and research projects led to the establishment of
four programmatic departments: Archives, Art, Bibliography and the Library.
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’?- Weit™ sy fme t’gj

LECTURE OUTLINE AND ASSIGNMENTS —v= MWVE

Spring Semester 1961

Y

Textbook: General Biology by Kenoyer, Goddard, and Miller
W = The Science of Piology by Weisz.,

M = The Biotic VWorld and Man by Milne and Milne,
Note: W and M are on reserve in the library,

i

Jan, 30 Mon.%ntroduction to plant kingdom. Importance of plants.

Wee Febe ‘edevPhotosynthesis, T: 331-333, ; P :

ey 5 (o) F‘_r_i;\/Photosynthesis. W: 2[1-26l, M: 70-78, — Pt 1 o oyt hadde
6~M0n.¢¢lassification of plants.ﬂ?: 33L-338, 3

1% ’(\, 8 U‘ed.fission‘/plan,ts. Blue-gree algpes T: 339=3l41, Bactefia,.

- 19 Fxt pacteria. T: 3h1-3L5. Viruses? T3 345238, * Lincewhok i1 -k
13 Mon,VBacteria., Carbon and nitrogen cycles. T: 351-35L. Supple- 1
enfary sheet,
)

15 Wed.,Bacteria and\%iﬁ_g.s.d T: 35Lh-363,
e B L een algae. T: 305-370. Diatoms, T: 370-371.
20 Mon. vBrown algae and red-algae. Ts: 371-375. Life cycles,
‘6 22 Wed.¥Economic importance of algae,
— 2l Fri, HOUR EXAMINATION.
27 Mon.vFungi, T: 378-387, Motion picture on fungi,
® AMar. 1 VedwFungl. T: 387-395,
- 3. FrigPungi, Lichens.
Mon. #Economic importance of the fungi., Plant diseases.
(b By e Wed.%yophytes --- mosses and liverworts. T: 396-103,
A 0GB untroduction to the tracheophytes., Plant tissues. T: lol-
10. Supplementary sheets, qErL
(13) Mon. Farly 1Ia)ﬁd plantsyand their evolution./M:125LL—256. W: 676

( 6 2.;‘!%% ,S\,;l..-,...q.-u'ff« /
B 15 WedwAlubmosses and horsetails. Ms 252-256, s o paas) ¥
47 Fr_f_a_.l:g)szhylum Pteropsida. Fernse. T: L41i1-L421,% "0
— 720 Von, véymnosperms. T: L22-,33,

20 22 Vled, osperm life cycle,
.._122,:_gh"Fri. XAUINATION,

27 Mon.*Angiosperm roobs, T: 434=}j39. M:235-239, W: 182-195, |
29 K“Jedg/-Merigtems in angiosperms. Prigazy—and secon@y_wth.

& egetative Propagation.
Ve STER_HOLT N TT
T '—g"f,'ed £

Apr. ngiosperm stems, T: L39-L6, Wood, Modifications of
9 )éetative structures, |
e - 7 FriMAngiosperm leaves, T:l);6-,5l;, Transpiration. 1
"7 10 WMonw?Plant hormoness T: 333-33L, Practicel applications.
{; 12 Vied. MAReproduction in anglosperms. Flowers. T: L56-/67, ;
: 1u_F;iLyF§£tilization in angiosperms, Seed development. T: L67-L7 '

eedlings. Fruits., (Demonstrations,.)

o ﬁfon' .
' Ved.E?ILB_WAMi. © o ME10§1S .
%_"?__Eri_._ netics. Carriers of heredity, M:306-—33B, s TIPS Bl E 100
R Mon.x‘hetics. Mendelian inheritance, T: L77-199. _

f " = Mg ['__l'\_ Hr
g% Vied.y/Genetics. Sex and heredity, W: 609-632, W: 609-632, "“ .'ﬁ_' (
4 Mutation. e Pon ot
28 _F'I_’_i.‘;anetics problems, = '™« B
1 Fe

“May 1 Mons etics problomse. Dys ~ S oMt
3.Wgd, -Mﬁe% R = BETIN & 08 ’

5 E{ri.‘ﬂﬂechamism of evolution, W: 635-661, Supplementary sheets.
P haNEl dn.,‘}‘vidence for evolutions T: 510-539,

|



T e _ e
} 10\1{%{. i . evolution, — Fossis (5}4.5:,1. otl)
STl =

The course of evolution. W: 663-70l,

life. M: L5l-L61,

. Ecology. Physical factors. T: 5h2-5.7.
i. Ecologye Biotic factors. T: 547-566,
n, Habitats, M: 369-l05,

d., Conservation.T: 568-587.

alan
1L f\ﬂg;. Result of evolution., W: 705-762, Evolution of man, Origin

17V
POk _,12%6
*\“\ 2 [o)

2)¥w

: -1 D AN
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GENERAL BIOLOGY 2 - SECTION 2

Approximate Lecture Outline

Sept. “21Th.

/238, Background of Botany
v26T, Historical Approach
v28Th., Taxonomy
«30S, Photosynthesis I
Oct. V3T, Photosynthesis II
/5Th. Photosynthesis III
vi7S. Respiration - AtcAas
/10T, Algae I <1
“12Th. Algae II
~14S, Bacteria I
*1?'1' »1st Hour Examination o
Thf’/’Bacteria II
S. Fungi I
r~f24'.[‘
v26Th, Fungi II
288, Fungi III
31T, Metagenesis - Bryophytes
Nov. *“2Th. Tracheophytes - Tissues
“4ThS Horsetails and Clubmosses
~I8T 2nd Hour Examipation
¥ 9Th. Ferns -
rii?h‘ Phylogeny
4o AAGS] Gymnosperms I @
A6Th. Gymnosperms II
28Th{. Angiosperms - Root
2187 Angiosperms - Stem
s Thanksgiving Holidays begin Nov, 22,§;L NOON.
28T, ngiosperm - Leaf
/0Th, Flower
Dec. vﬂﬁ. Fruits - Seeds - Seedlings
AT Hormones
JTTh, Tropisms

Introductory remarks - Seating Assignments

& 95, 3rd H E
12T, Genetics I
4 14TH, Genetics II

o

Jan. 4Th.
65,

‘@T‘}l.

18Th.

TEXTBOOK: General Biology, Rev, ed. 1961.

Genetics III
Genetics IV — Gaueve ey we g 7
Christmas Holidays beg Dec. 20, W noon

Evolution—I-L ¢ evie (g
Evolution II T
Motion Picture - Evolution
Evolution III
“Ecology
Ecology II
Conservation
Final Examination begins Jan. 19

’ e 4 AT ETL
- CULAST w7 HEED. w

Johnson, Laubengayer, Delanney,

196/~ Lz
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IECTURE SECT. 1
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GENERAL BIOLOGY 2

BOTANY LABORATORY OUTLINE
9:30 - 11:30_3 & Th. Stubbs 122

JUNE

7. 13 - General orientation VST My Herh & fareen
v Demonstrations: Algae - Paernte c’fﬂ,f_"’f?}w Funy; o) RvED
Angiosperms (Manual 41-43)

> m::gj:-gpr Sk suvey

15 - Complete survey of demonstrations VESSPRINT |
Field trip Ll s c‘o;”+m’m e Byt |
- g o the steroscne et 29 007 YO LT
- Algae srasen test /! ¢ | Fews Hauo feeanens —  WigeS ot Peyiot &
Gtz NOT SrneWeT SRca g
Wlﬁ 29 - Bacteria & Fulr}g ?l::;::sq: &~ cerd- FH-3geT:

ConrETE ALIAEC ,L”om__ o

faorococens ALELN A B-
JULY 1 %Ta g & I"J"’". oxﬂ‘bﬂﬂ!ﬂ'—
cﬁ, Pna‘mtoezw} : :
(\) Holiday B Sﬁtagytu.ﬁ__-—-'"" ‘-_-'::,:‘ ~ &e?::;} ‘;1; ::;:'“5
)tu
6 - Fungi completed(,q:?p %:HC ragp a |
|B¥O [{TRES : fouflont |
(ﬁ] - Bryophyta neveop . BB < Dener! “w”“ﬂ‘ |
IRC [ Sy S i
Hepatics,\Mosses . - ' - x8.
g LS B o f::_;..fs:'::t:;;'yc::eﬂ T MR S thwralrey &
v 13 - Tracheophyta ’ ATRICHUm. g am. T PRSArIS N [ hodod
Ferns, Lycopodiug, Sel{ginella _ﬁ-‘tﬁ;nu&'!(n?'g' i ,
_ s e '
18 - Equisetum, Gymnosperms : —— 3 cyeces
b S [1nE ovuss
120 - Angisperms , i:';uum :z..o‘r e S L e
2 v Y4 e R
Ro]'g{:, Stem, Leaf s 2
545 - Angiosperms . g Yuech FL. PaaT
L 2 G L
Flower, Fruit, Seed L Sie%)
v
3 @‘?- Genetics} COAN AUND -0 IHYARIDS ¢ BAK ¢RoSS
: I'i‘ 2 CounsT i
AUGUS'I/ <
1 -
___f___,_,_.__
) AL 'Ih’ ntl
e (@ - Field trip 3!‘*;""“’"‘“ J
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8. = Practical
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GENERAL BIOLOGY 2
LECTURE OUTLINE AND ASSIGNMENTS --- SECTION 1
Spring Semester, 1962

Textbook: GENERAL BIOLOGY, Revised, by Johnson, Laubengayer, DelLanney

Feb. 5 M Introductory remarks.. Seating Assignments.

7 W Importance of plants. Photosynthesis pp. 97-105.
9 F Photosynthesis. Supplementary sheets.

~~ 12 M Photosynthesis.

o~ 14 W Respiration. pp. 106-107-56-88.

» 16 F Classification of plants. pp. 312-317

19 M Blue - green algae. pp. 321-323.

+» 21 W Green algae. Life cycles. pp. 324-330.

" 23 F MedestsT pp. 321-326.

v’iﬁ F Diatoms. pp. 330-331. Red and brown algae. Economic importance
of the algae. pp. 331-336.

w26 M HOURTERAMERATTON.

28 W Viruses. pp. 19-20. Bacteria. pp. 336-342.

D—/
Ey¥ pMN NQI . @ F Bacteria. Carbon and nitrogen cycles. pp. 342-344.
VRN EX4s
»"5 M Bacteria and disease. pp. 344-347. N o SR

== Ry
G

7 W Introduction to fungi. Slime molds and Phycomycetes. pp. 347-350.

ngF Ascomycetes and Basidiomycetes. pp. 350-359. Lichens.

V/IEIH Motion picture on fungi. Economic importance of fungi.
Plant diseases.

e

i L
vid W i?etbgenesis?//Bryophytes. pp- 360-365.

w
w16 F -HOUR=DIAMTINATION:

/19 M Introduction to vascular plants - Plant tissues. pp. 366-375.

21 W Early land plants. Clubmosses and horsetails. Life;cycles.
366"375 .

*/;; F Subdivision Pteropsida. Ferns. pp. 375-380.
196 M Gymnosperms (cycads and conifers). pp. 381-390.

A (07O R ST o

st



PAGE 2 --- GENERAL BIOLOGY 2
LECTURE OUTLINE AND ASSIGNMENTS --- SECTION 1

Mar. 30 F Structure of flowering plants. Meristems. Leaves. pp- 52-54.
1 M Angiosperm stems. pp. 79-90.
\/ 4 W Angiosperm roots. pp. 90-95.
‘/6 F Reproductiocn in angiosperm plants. pp. 391-397.
J 9 M Flewers, fruits, seeds, seedlings. pp. 393-404.
411 W Water and mineral requirements in plants. pp. 107-116.
;/é_F Growth and growth respomses in plants. pp. 116-123.
L/l{ / Plant {){Elylogér:y. pp. 4066-4212.
/ EASTER HCLIDA I ¥
25 W Genetics. Mendelian inheritance. pp. 517-520.
\{7 F Physical basis of heredity. pp. 521-528.
i/fm Cenmetics. Sex and heredity. pp. 529-542. Genetics problems.
May 2 W Cenetics. Gene action and nature of genetic material pp. 543-552.
\/4 F Genetics and agriculture, Eugenics: Genetics problems. pp.
552-559.
‘/M Genetics problems.

\/9/W Genetics problems.

/@FW-
)/I(M Evelution. Evidences for theory of evolution. pp. 560-590.

% W Evolution. Mechanism of evsluticen. pp- 592-609.

P Evolution. The origin of life. Supplementary sheets. pp.

v,

607-609 .
-ZH Ecology. Physical factors. pp- 611-616.
Xaw Ecology| Biotic factors. pp. 616-629.
F

Ecology)and conservation.
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GENERAL BIOLOGY 2

LECTURE OUTLINE ANB-AS§IGNMENTS
MUF_SCHEDULE Spri0alii963-6/
Textbook: GENERAL BIOLOGY, Revised, by Johnson, Laubengayer, Delanney

#Feb, “{Eue Seating assignments. Lesson assignments explained. Introductory
i remarks: Importagpe of plants,

5 - Photosynthesis., pp« 97-105.
7 - Chemis;zy of photoggnthesis.

- Taxonony in the plant kingdom. pp. 312-317.

e

\/10
{iﬁ,- Blue-green algae. pps 321-323. Green algae. p. 324-330.
/u

- Life cycles in algae. Review of meiosis, Study diagrams on
P D243

- Diatoms, Red and brown glgae. Economic importance of algae.
pp - 330-336 .

=/- FIRST HOUR-LONG EXAMINATION e
V}{/ Bacterf/. pp. 336-344,
A,

. vV
~ Carbon aﬁ?/;itrsgen cycles. Bacteria and disease. pp. 345-347.
Abiogenesis,
b

26 - Rickettsiagzand viruses. pp. 344-345; 19-20; 546.
/ v
Fungi: Myxzomycetes. Phycomycetes. pp. 347-350.

P v
- Economic importance of fungi. Plant diseases.

s -
V4 Y Basidi
March '/ﬁ/7 Fungi: Ascomycetes, Basidiomycetes. Lichens. pp. 350-359.

F};Yw - Liverworts and moéﬁgs. pp. 360-365. Plant life cycles.,
% | ] g il
/ )9 SECOND HOUR-LONG EXAMINATION [ees
v :
11 = Tracheophytes. pp. 366-380. Tissues in vascular plants.
pp. 52=55,

uis - Gymn05p3;m plants. pp. 381-390. Pide life cycle,

6 - Angiosperm plants. Meristems. pp. 71-72. Study diagram
p. 72. Angiosperm leaves, pp. 72-79,

{/{8 - Angiosperm stems. pp. 79=90.
L,Zd.— Angiosperm roots. pp. 90-95.

JIZS - Transpiration. Mineral nutrition. Movement of materials in
plants. pp. 107-116.

.




7 March _25 - Reproduction in angiosl;erm plants. pp. 391-397.
i
g April ~1 - Fruits, Seeds, Seedlings. pp. 397-404,
s

3 - Growth responses, pp. 116-123, Practical applications.
EﬁL&L} 4 A‘g.Lug;@EbE7L TRAES opET-
6N Caswit SuEsranesd

THIRD HOUR-

Introduction to heredity. Motion picture: Thread of Life.

- Mendel's work, pp. 517-520. The physical basis of heredity.
pp. 521-528.

- Heredity (continued). pp. 528-542. Genetics problems,

/15 - Gene action and the nature of the genetic material. pp. 543-552.
Genetics problems.

- Mutations. Genetics in agriculture. Human inheritance,
PP. 352-559.

Lo v BNED) ;
/@\-W Y 2 L ada HVETLE/W\FH FIMAC

\/ 24 = Evolution.

Genetics problems. p. 359. L

Evidence of evolution, I. pp. 560-571.

Cint )
Evidence of evolution, II. pp. 572-586.

Evolution of man. pp. 586=591,

The mechanism of evolution. pp. 592—607.% bw4
- The origin of life, pp. 507-609, Supplemental sheets,

: VY-
- Physical factors in ecology. pp. 611-616.L( P”g‘“'“ ga'oﬂ-f 0

Physical factors in ecology (Cont.) L/DM %} (:vaet 7

- Biotic factors in ecology. pp. 616-625,

-t
ot
un

]

Biotic factors in ecology (Cont.)

i R C urng

G Soies TR I Jr
.—-——-’/

g_ Review

FINAL EXAMINATION (0530 — 12849
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¥ e | BIOLOGY Test I

Archbishbp of Usher said that the World was formed in 4004 BC October B 26 at
9 a.n. ' : i
The Earth formed 5 bllllon years ago. 2 1/2 billion years ago life began.
Men 1 million years agos BEmpire State building and a quarter on top
Light travels 186,000 mlles/second Alpha Centauri is the nearest star; 4 1t yrs.
Abiogenesis -- lite arises from dead stufi. Spontaneous generation. Aristotilian
two bricks. DB “
Galileo pioneered in optics which led to mieroscope in 1610.
Robert Hook in 1665, '
Louis Pasteur finally shot davn sponteneous gereration in 1865. substituted the
idea that living things must come from other living things. But -where did the
living ancestors come from?
Life is wrapped up in Protoplasm. This is an-approach to the life problems
Vitalism in livin_ things --|what mekes it unique?
two schools -- 1, Vitalists! 2. Mechanists. Vitalists say there is some vital
force in living things which|goves it life. It can't be found; unknowable.
E?chanists say living organism is knouwable. Study chemical -and physical :proper-
es.
But before life, what® Must have come from nonliving matter, spontansous gen-
eration. Abliogenesis. ' . _
Watch analogy =-- Organization changed, not the elements of the watch. Same
thingg with the cell, '
Cell most importamnt unit. Not simple. :
Knowlege of cell goes back té the 17th century. Robert Hooke 1665 worked with
compound microscope. In 166? uro te Mierographia. Looked gt cork, among other
things.
Lowgghook mgde his own microscopes. He saw-bacteriea—end meany other things.
1670's and '80's. Royzl Society of London came to Seée his observations.
Robert Brown 1831 discovered the nucleus of the cell. Vorka&d with living 1
. calls,
Schlicden (plant) and Schwann (animel) 1838 and 1839 cell theory. A4ll animals
and plants made of cell. All cells come from preexisting cells. |

How to distinguish between plant and enimel cell-- 1. Chlorophyll -- plant. |
2. Rigid cell weall, cellulose -- plant. 3. Pldnts can growx almost indefi-
nitely as long as environment lets it, Meristem. :
l
Texonomy =- one million different kinds of animals. 300,000 plants. |
For taxonomy go back to Greeks.
Agriculture precedes great civilizations. Egyptian pspyrus. |
Theophrastus -- plants, Aristotle's student. Father of Botany.
Otto Brumfels in 1535 and Fuchs in 1550 compiles a large body of knowledge
about plants of Europe for medicinal value.
Method used for identifying plants. Descrlbed as minutely as possible all
aspeects -- took peges.
Looked &t plants as to thair‘uses.
Doctrine of ‘Signatures -- heart shaped leaf good for
|
Linneaus 1753 Binomiel system of momenclature. Speclés Plantarum. Thought
creator created all specfes qnd they are unchangeasble. Predecessor John Ray in
England. 1 ; | ‘
1859 Origin of Species. ' '
Sp‘ies are mutable and dependent upon environment.

_tha heart.




al -
PHOTOSYNTHESTS -- Photo-light; synthesis-building something up out of ingredients.
Building up in presence of light -- results in tremendous reservoir of energy.
glucose -- get it from planﬁs. Sl

(see formula) |
.03 percent of the atmosphere is cerbondiexide. Gase comes int leaf thraugh.
a stomate. _ . _

Chlorophyll made up of CggHns05 NgNg

Water--hair roots. ‘
Hemoglobin--CHONSFe : ! i
Two pigments with chlorophyll, carotine CypoHsg am Xenthophyll CzoHsg02 -- dnt't
know their roles. i

Light -- Red, orange, yeklow, green, blue gmd violet.

Blue and Red ends of visible spectrum more efficient than the others.

Wave length of light is plus or minus 400 mili-microns. '

Micron is one millionith part.of a meter. Mili-mieron is one thousandth of

a micron. (see baddk). Angstrom.

Invivo Process -~ Living response

Inti tro Process ~-- takes place in testtube.

Photosymthesis has never been dupliceted completely in vitro.

Hexose Sugar C6 H2 Og -- Glucose molecule -- full of energy. =

once Glucosc @ynthesized, other more complex items made. -- carbohydrates, fats,
proteins., Triose sugar -- three carbons and three oxybens.

Imperical Farmula -~- Cg Hjg [0g ---.C3p Hoo 011 plus water when enzymes help out.

Structural formula would show difference.

_Temperature-and -enzymes control the direction in which the reaction will go.
- there are other factoars also — :

]

-~

Cg Hyg Os with enzymes gives Cg Hip Os plus water
?Glucose] ?Starch? _
‘Reaction to the right is syntheis =- get single complex ingredient. ‘Reaction
to the left called hydrolysis -- involves a dehydration (getting rid of watter)
Any six carbon suger is a monoseccharide. 12 carbon sigar is disschar ride.

" Poly saccharide has six carbons but they are in a long chain. (starch)

How is reservoir of energy used by_individugl cells? Respiration. Read the

~syntheis reaction in reverse and omit light and ¢hlorophyll. Respiration is the

. can combine with C@g.
- 3, 2(GH30)% gives CgH1z0p°

way or ways in which living|cells utilize energy. Burn glucose in the presence
of Oxygen.

6C0, plus 12 Hy0 plus L plu Chl gives Cg Hyo Og plus 6 0y plus 6 H,0

AerSpic respiration -- in oxygen ) ,

inserobic -- w/O oxygen. Memny bacteria, some elgee and fungi.

Most important thing about respiration is - the release of energy.

Steps in the above equqtioné-- 1. Breakdown of water 2H,0 in the presence of
{1 and light give 2 Hy end O5e 2. 2Hg plus COg give CHg0 (carbo-
chlorophyl € & n w%n't no%mally unite with carbon, but in the

h i 1 lus Hg0. Hydroge : :
fiiﬁi Eéri Hydr%geg hgmbiggﬂ with hydrogen acceptor TPN to form TPNHo. This

This |is called the Carbon Diexide fixation process.

which you burn up energy.
ule.
ence of certain enzymes. CgH12.0g in the presénce

Me tabolism tests -- rate at
675 kg/cel per glucose mole
Anerobic takes place in pre

\of the enzymes gives 202HS0H plus Hgo plus energy. 25 kg/cal

l_

Aerobic is more efficient because 675 kg/cal produced 27 times more efficient.
In some organisms both can be going on.
preaking down of glucose molecule,

giﬂggigs;iu;‘oz gives carbon dioxide end water. Phosporus is the key as to

‘how much,energy is released | in the cell.
Igitized by the Hynt In

I L RS | TR



e | : TEILIE
| :
Steps in glycolosis -- 1, Glucose plus ATP (Adenocine Triphosphate) farms
a glucose phogphate. 2. Pyruv1c acld gives acetic or lactic acid which gives
COz aml water.
When the phosphorus breaks off ADP far med (see notebook)
Review of id ea behind photosynthels and respiration. Photosynthesis means that
e tremendous reservoir of energy is prepared far use. Glucose moleculc is pro-
duced. In this ene®gy resides. = A
Convergion of Glucose t0 energy is resplratlon. Energy rekeased and made use-
abls to 11v1ng organism.
(See diagram in notebook) :
When the crebs cycle stops, j.e plant is dead. When phosphorus combines with
glucose it is called phosphorlolgtion. Finel product in energy.

Thallophytes -- Thallo means |sheet of cells and phytes means plants. Originally
becteria fungi, and &l gae, Why all together? One negatxve characterlstlc =-
no-roots, stems or leéves. |

Algee has chlorophyll. Is part of world thet gives us energy. _AutORhytlo ==
cen meke its own food if it has chlorophyll. Bacteria and Fungi can!t make own
food., ergsites or saphophytes. lLatter gets nutriment from decay&ngrdﬂbreeﬂ—ﬂ
Nitrogen must be transformed|1nto another farm to be used.
(See diagram)

Some orgenisms can take N2 directly. “Some biue green algae, Some bacteria nd
fungi also. Nitrogen fixing|bacteria, fungi and algae. Ll _
Practically all algae have Chlor_ phyll. 15-20 thousand kinds. MOst of them

are aquatic and most are in 9cean. : s
Ecology is the 1elationsh1p of a plant to its environment.

Classify according to pigme t.

Egegreen most primitive because of orgenization of the cell. No partieular

us in cell,  'Scattered in cell, 'Similar to what is found in Bacteria.
is a meetin g point. Also unicellular algee and bacteria. Internal
oraanldation of “the c¢ell "is $1mllar. There is bacteraal chlorophyil, but
it is not photosynthetic.
Great maJorlty of rest is mu;tlcelluiar. KXZHAXAAMELLKN Agar comes in red
algae used @s & substance upon which microrganisms are grown.

XX KK K K K K K K K K K K K ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ %

Practically all algae have Cploropnyl 15 to 20 thousand klnds most aquatic and
most in the ocean. ‘

Bacteria: play part in the Nitrogen cycle. Saprophytic bacteria and fungi
mele substrates available to plants and anlmals.
Discovered by Leewenhoek in 1683. R

Majority of bacter e saprophytea
Griok theary ot eisoats®- 2 LiBEaY R, yellow bile am black bile; all had to

be in balgnee.. @ | S - e S
Middle eges~-- animistic idea-—aﬂm ns. e EITA

Pathogenic bacteria ¢ e bl
I. GCoccus -- hooked in chain =- streptﬂﬁﬂﬂﬁnﬂ*— -“QJ'ff- s

2. fubular Bacillus -- T. B.| LA

8. splrokcet for syphillus (Treponema pallidum) TR A T
4. Pneumonia (bacterial) { R 1 e O

9. Cholera -- waterborne disease TLERTIRNE S

6. Plague =-- bubonie and pnpumonic &

7« dyptheria |

8. Menimgitis -- caused by a caccus
9. Tetanus

10. Leprosy--caused by & bacillus

roa V- yr-+h o j. t1t11te- -+t ..-...-i\ilrv_rj,]‘ }”‘_Lr\.\. m-enta
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