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Plants A Way to Grow

We take plants for granted and do not really notice how they grow
and develop. In this project we cut up, bend and manipulate plants to
watch what happens to them as we force changes.

Project A — Plants Have Leaves

In this project we remove leaves from one plant and compare its
growth pattern to a similar plant with leaves over a two week period.
In this section we also grind up leaves, remove the pigment and find
out about the coloring through a process called chromatography.

Project B — Phototropism

Plants bend towards light and need light to grow. In this section,
students experiment with phototropism, having plants bend through a
maze to follow light.

Project C — Color Of Light

Will plants grow better with white, red or blue light. Over a three week
period, students will experiment, collect data and graph the growth of
plants placed under different color lights.

Project D — Roots

Over a two week period, students will draw detailed images of the
roots of growing plants that they started from seed.

Project E — Food Transportation
This experiment takes two days. Plants pull liquids upward against

the forces of gravity to bring water up to the leaves and flowers at the
top of the plant. Using celery (or carnations) we see how capillary



action pulls color liquid up into the plant and into the leaves and
flowers.

Project F — Transpiration — How Plants Breathe

After a bag is put over a plant, the bag will begin to fog up. The plant
gives off water as vapor which will fog up the bag. This process is
called transpiration. Plants take in Carbon Dioxide and give off
Oxygen.

Project G — Carrying Capacity

How many can fit into one area? Can 100 people fit into your school
elevator? Why or why not? In this experiment we try growing few and
many seeds in cups. Will too many seeds in a cup stop the plants
from growing?

These projects/experiments all need to be started and worked on at
the same time. You need to work on all parts simultaneously. You do
not start Project B when you finish Project A. You need to do this
because each section requires a few minutes for observations and
note taking, however, plants take a long time to grow and you do not
want to wait between projects, it will take too long to complete this
unit.

These pages include labels for plants and planting instructions.
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(718) 335-7500
www.armstrong227q.com



wh

Class

Y Take 2 Fow lcaves From
a tree, plant or spinach
leaves From a grocer.

Kip them vp and seak
them 1n nad polish remover

or alcohal for 2 Few
days.

Date starked

pok & cover en
jaror cup. b+

A/ il smell
r N

Cover \eaves with

Dahz {:lmshﬁcf

weelk

Alcohol nail polish chop-op or rip-up
remover lzaves
2) 3)
Take Ewo (2) plants Keep 2 recocd of what |
from part I of he || happens A R
p\an!:mg nstructions. date stacted - |
, Do This: obeervations
- ~ after &day
Teke all
% the leaves - after 3 cfays
off pi&n‘?
| €
A , - abier 7 Aags
Mark them ar}él T
Date them . 5o hemer| | momer My

page |




y . ,
') Place 3 dfGP - finch Cram +he Py T
~ batiom A Vrop goes

of 'lq'u’ad From o hee
é , dce
skep ong (1) of this ek arep
dey
c’,xpenmen-l- on blotter

paper or on s+rs?§
of paper towel

How does ~ Et&gsc} Eookhyw?

gWhY 15 the ig%us_dgreeﬁ ? How do +he leaves laok?

yWhy did thewr colar fade
out ? |

pour out the remaning liqud and leaves

> @) sat H":; up A- Place paper n a-
otte PAPQ(
e - r _Jar so dhat o hangs
(= AT X B- Put alcohel or nail
e - ‘ : polish remover in the
-3 ol botiem of the jarso
% (] that 1} touches the
g paper.
: N
v e ’A N O - Describe what thpens
.8 "'t'__ T ededn 10 one 1) hour?
-_—Eﬁ fronr view $idad view

the colors  are %eptgmmEs and chamicals
that are Faond 1n the leaves.



plants: awaytogrow

Why do p‘antz have leaves @ page 2

One pigmant 1s called chloraphyll. I+ has a Sreen
color. Through a process called photo synthesis, @
green plant takes light , water , air and  some
notrients From the seil and torn them into Food,
all with 2 hittle help From éh\amphyn.-

J'Ho.m_ “wera the p‘anh n this _axperiment

1 B'Ffec{ecl'_ ZWh‘en ybu removed W leaves 7 \$/

" )
How do leaves What can 2 grean
v L\{]ﬁ% plant do +hat no other

a plant ?
pran @ % iwm% +hmg canda?

10)

extra credit report .

Eook up CHaroF%\){n Emé ex?iam i‘\aw grem pisz:ﬁ

use & +o make Food. Si‘éﬁé reggf;; %53&




grow

{
Why do plants need therr How would ¥rees be
leaves? N7 A allected you et [
o VY of€ all +he branches? B
(-

".'»"‘iW'\'iym.\)saL Yoo be very careful net 4o
cu¥ +oo many branches off +rees and pianb?

Y D)

Why do they tar aver Take sut the box
-H\e area where a YBU made In C!BSS
beanch was cutoff that looks like +hee |
2 teee! .

ambo

PRANts: d Wdy Lo




D, .

Put & _?kani’ From pact ons
(1} of the ianhﬁg et ruckions
instde +he boy ans senl

the boy dasef&

Date

7
How can light oet into
tha box? Y

It should only detin
i:\\rou%h the top f+ hand

Side. Seal all other
Qpemngg. |

Look 2t your plant every day for l_g_c_l_ax_s

6

Starked
8)
)
put
w i
dotes |2
: N
EA \3
. ,
8y *f
2
I~ s
a0
o= L

lo

})th’f happmai to the ?\aﬁ%?

This s why trees bend +o
the su:'si&ghh

-)Why dié the pan% de +hig¢?




ﬂ‘mﬂ.’lfmh"}ﬂ
AT "jf'
Y
W
i

M
O
% ,
">
-

me do

plants n@zé
ftghég |

gplace bnelt) of +he Pfani:s
part 2. of +he

| plan&:m
a dark closet. Wad

it but do not give
it any light.

iNnsdructions | into

Sunlnght?

b Why do you think
Ehis 1s happemng

plan+ n

')Hou.} deés the p‘an&m
the closet Compar
to the ones 1n the Lo +he

the doset ?

Reé Qeu éers tepersie all

JSeE this U?

regularly
& §

Water them

lastruckics |
sh fec

prants: a way to grow



check Q%ants on days indicated

| give heght, color and appearence of phinks

/

date started

/ cle ar

red

blue

d‘ata, Starteq

| | ot

7 days

o , a&a ‘0 days

1 aﬂ:(_r

17 dops

7 graph

24

\nchas

5

htlgh\: of P(ant
Ll s

C
o

re sulks
~ gféw'th rake

uses khese colors

red = red line or bar
blve = blue line or baC
clear = black \iné ov bar

§>

3 6 q

& e g
C%BY% you looked ak plants

18 2l




FOOES ad é";‘éd

Use wha_n you beng pzsc&; 3 eC %‘mg —
p‘antmg nskruckions - o 77777

da\:a. you gant@i ieecis
J-J c{akcz., Seecis | Sprauﬁ»eé

> Dr'aw data\ Qé ptd.-,um& QE ONne m(
tha.se plants aftar:

- chays' 9 days

10 clap | \Y dari




structure of a growing seed

zplm-}“yiﬁr

, h\,n?bc_g{-),i plumules

/ hihum ! (this w:\&ihe P
Micco pyle Y- cotyladons laaves) Cotyledons

‘ d (Good ifmi:;he h - [ ( b

seé ievel cotyl (Hhiswill be

coak gﬁﬁf i ypecery khe roots)
Describae Draw

What do the coots look like ?

mm oam o o

How does Ehe' seed open Up?

[ T T N

How ds& +he leaves

' the seed 7

8:# out of

What direchion
rooks go in’

do the leaves and

D . P




name CRss

how do plants transport m

fo0d’

6‘4

H
‘»
<
< |
oo
L
alled
=
2
(a1

Vau w:H n&éd Z Ehmgs
For Ehis experiment  that
yeu may have ko buy

tn khe grocery store , (,\7).. leaves)

On'\y one piece

' {Ef_\f of rcé)

ook ovtsde ak > How does water gat From
tree or bush > > Ehe rooks Lup ko the leavd_s?

-LJ% J

N4
S
2)
Take a small Peel off How does +he

branch from a the bark woed Under the
Eree. bark Feel?

{Ta ke kb

£

F"AZ'!AM*)Q




2)

beanch wih \i_&; pemored

Pedled Show with
trea Alfows w}nch
branch ]
~ e part Fedls
e / N\ wek
»bufk
sacjnonoéa |

ij!—h:xw doas bark

FIFLpe b’

»pa'ger. [

\:"\Is \s how o make
| rubb nﬂ

cra Y6 n

makz rubbmgs From 5

d Fcerfn{; Kinds of +rees.
label +he ruHomgs and
staple them +o this

experiment.
name
eyb::o“hec I Use
87& m;.k
, X
Hench 1 inch
: ?&Fff
L e e

L3
. T qrum—.

IPJTM bree ts wek |

because liguids <

are bein transporied
-Up From the roots
ko the leaves

~ thiough +he stem /] '
or trunk B/

Set Ths T

Up

COP

Time What HAPPcns

started
after 30 min

- aftec 2 hes _
_ '&Vermghi';

.)Why do ¥he Cﬁ‘&t"g

leaves +urn celor:




me Clz
wha\: S tranap fat

W

)Brea\:h Gut C}ﬁtﬂé Why dO&‘f %i\e !T!!Ff'&t‘
m\rmr or Shss -~

wmasw

) togl'O

'JTake a plant frem part 2 of +he plantmg

ms’rrudﬁons Sak up as follows

Da’re_ ctarted
- What happem-' \
After 2 Few hours

- aftker 2 Few cfay&z

make Svre Al deﬁﬁ ?EQ‘%
g&% inke Hhe bag‘




D) Why doss the plastw bag fég up”

The mirror F@gg&d up becavse there was waker
vapot in our exhaled 21r (breath oot) Ais

process s called respianan. Throueh another
P?‘Qé@%% f;aﬁtﬁé ‘!"t‘“éh%;}tf&har‘s! p‘ant& gixf&: mc{
excess or unusad waker {:hmt}gh their \ZthS. -

Leck up transpiration and write 2 paragrap\\
about how 1+ warks




camyl (g capacit
b

lan (s

emg over Ciowd

| f')Haw many people | ‘Z}Héw come |00 people
B wnuu G Cbm{of-iab?/ ngm' net bive in bhas
| kb eom? roowm forever?
@ o
W}\y Llé Peo?ie‘ ﬂeag W‘W c&a peapi —
Foom 40 Mave aromé . aeed Fresh 21r, water,
' and food -
= —

‘n Soma countrias , such as Chmé, Gvercmwcﬁmg
has become 2 major pmbicm Yieu may wish ta
. . do an extra Credit Fcpaf{: an this prcHem &ﬁé
how the Chinese pe;ap\e are ha;sé mg +hes p&stm

5 Take 2 look a3t cgcant;h\g of seeds
the plants yoo

fetup p&ﬁ: 4 \ f \= k z ! ;‘L—m/
n Serd Se Souk Sesl 3
of +he ?‘br\hné m&fmc?meLm—j . ; \ ; |




“)Td | how the ;‘ﬂants are Z}Whtc}: afe domg bczs(:?!

cﬁcmg

Why?

ythf;h are d&mg worse’ yHaw does +he number of
| | ceeds wnan area aftedr

. | af +he an%ﬁ in that
Why ? | | area?

the hewht and baaléh ness |

:mllsh Ehis G?raph

i'ﬁ)C)varaH Plant Haight (voe crayons)

_
‘% 13—
-
=
< §—
“Sa
< ¥ 1
s | £
el e i~
g 8 -
Gy &‘
&S5 - ; a .
s t z 7 10
& .-
3= nomber of seeds in a cup

¥



Name - Class|

plantmg msl:ruc.tl ONS

ar £ I- (One)

)
3
o

Place seeds inte » Lot Seeds soak 10 hours|
cup. Pu+ waler nto

- the cup of seeds
unt il all seeds are

7y é*er Ce verJ
Seed <

- covered ws%% water
Hhis alfows c}ry SQ_AS e

oksovie woker

Part IL - (bwe)
Now set up the Fa“&wmg

Gl cups 3/y place a seed  Cover secd with Yy
Full of Sm\["/‘{ on 409 of soil "‘“‘ of $°“

%

Set vp 10 of these.

Mark all cups with
nameé of plant and dafe

\¢ Y&u C.zf‘s? ?Hhéi& heles  in -i'f'sf bettom cnfai

@ Qu?s This allows unused water 4o leave +he
cup .

g!gnts: A W



Part TIL - (4hree)
Naxk — Set up then water

Y ){&U cCan

USQ C‘Qar g‘&§5€3 C}!" CUPS’E;&f inside J ,

" paper ; between
towels "/ /) glass and

S“‘fuP3 of th@&'é | .Jars work well

Pt Tlfoun)

USQ S.O\l,' seeds and cups

2 saad}

Label and date X
all coups &f. ~—_

Water all Cups. Put
SomeH\mg under them
Yo catch the water,

When ?Eaniﬁ '5 praufc { voke
out of the smn Put pianfs

into suﬁf;gfﬁ and
- =

Watcr £ +imes a wé&k




plants 3 way togrow

cut ouvt ﬂabc‘s ané tape

onte cops

labals

p\anl:
date <taried

plbw}
dale Sfaﬂeé

- ww am s e - o o @ w2 e

{
:
i
£
|
|
1
f

Seeds in son
one seed par cup

pkarﬁ*

pian% » . .
@
33% stacdes

dale started

- e D e G e eSS aED am eR e & @9

{
é |
plant _ plant | plamt
dale 5¥ar4ﬂ) 4 ale staried | date starded
[
| -
seeds in clear cup par\:
Sown
1 1
plant L pland 5 plant
date otaried : : d2te started ‘ ddte Starded
?
plant | Overcrowded Seeds
{
dake ctaried PN an aréea ParE L‘
humber o? sea\s f
____________ _é v e e e men wmem e weve e WS BES  SmeN  mme  MSws B WmSs WSS mem s |
plant f plant | plant
date stared | date sharted E date sharted
{
g £

number of seedt

ﬂ&mE@f é‘: %e&&& S ﬁﬁﬁ%l‘!eiég Seed s




plants: a way to grow

S ﬁozoi, 1@:_”.: instruchens Wéas Yo

A<ec by your mwy%nﬁ

seed 1dentibication

small green— mung beans
_y..m,a maﬁma - pea

_wﬂnﬁ red ~ x&sﬁ. .@@@3
lacge. white-  lima beans

class
namda



