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Abstract

Chloroplasts are easily observed in most materials, but cytoplasmic flow is not easily observed
due to the influence of some factors. Adopting a project-based learning method, use a microscope
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to observe the flow of chloroplasts and cytoplasm, expand experimental materials and explore the
effects of temperature and pH on the flow rate of cytoplasm. It inspires students to pay attention to
the greenhouse effect and the impact of acid rain on plant survival, and triggers their thinking
about environmental protection.

Keywords

Project-Based Learning, Cytoplasmic Flow, Environmental Protection

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. KSR
11 B#oHr

“ G S B S SR AN AR BT RSl R AR R A g 1 =R 2 IR T
RIC - LERISEL, Rmh AV B PR EESLR Y — AL AR, B R SRR TR
W, AEE 2 SRR R T IO S, AR E), EMIA T EE AR, A2
AERHIRNE SRR IR AR B AR AR, AT 2 A i S %, MO AT BRI
HIAR AN 22 B LE I 57

AR IR AR ORI AT, A BORMIRRAL, ISR . AL IE R 4 R SEIR AR TR E AT pH
XA B SEAN A REM Lk 2 AR DA VR B = A A R 4 2 i A A 240 L ) A B EE M 1, 51 AT T
BRI EZE L EINE I RN A B HGE . B BRAPR FR RE A A P AR TG SRR R, AT H
FORMAE S UME, ARSI E CPrERA R, 27 AR R, SulAlE a8, £
Bl HoAk & SR AR B
12. LB E#R

I LI SR AR R 5 Sl kSR AR AR R A B RO I DT, B AR B i B AR
WILA, REFAERPER NSRRI [1]. PRI SR AR B AR Z B2, TR G - F th il i
- BEATSES - FAOLEEILG — BEAT 0 AT - JAGNEAS - TR R RO S I
13. R

T R HARE S W RISk, A 32 3] — L3 R AN 2 WL B AR 5T 103 al,  dnAdd Rk
WML, REE. el ARG RN LS AR A DT IR S T ) AR B A . TR, R
5B 200 J5E AR AL B AR SR 7 R (A K A

FOMH T PR L S A M B B R B AEAA R, E =T TR A BB A 15, REMIY, Ziskmira).
UREER R, MBS AR, MRS EEERIT R, EF 22X E A 5 R R, F2 40
HE XL 22 2 A0 o S s ) Feth AR, I 2ttt AT R IR
1.4, SEEG/RIE

20t o R A I i, TR AR A AR AL AN W AR o AR5 AR B R AR RE A A

DOI: 10.12677/ces.2023.1112539 3691 eSS G=R I


https://doi.org/10.12677/ces.2023.1112539
http://creativecommons.org/licenses/by/4.0/

BRI, KER

BT AR E S, AT R A S ), R A R AR LR [2] . T
2 T A BN A R 0 Js S 4 R B AR A PR 5 55

Mok oNgRt, SRERE, HRECR, WA AT e e RIS . RS SRR 7742 T 40
R, T UAREE AR sl s sh, AR IR T tE M, A5 ERMER BEE, FrELar Bt
IBH A LR AR IS AR R B I b

2. TWEHFRCRATBRNEISR)

Wi H 2R R ZUTKIE =N AR eI £/, 51 3% ERSIHTSEE. BEMHERES
RN, HLUFREA . R, Wik SRS RIRAIES), FIESERIE R, fEX—dfEd
R A R 72 S AE 2B RE 11 [3]

Rk, @AY EOm BRI R A A, B SRR SRR RO — 4 A #E G PBL B AT
Stegig gy NE LS, MATHE RS 5 AL AT R AES), MWER T2 SR ENEY
AR )

21. BEFIERHEIR

SEET) T B S SR AR AN AR I BT RSN RN, SN TR YRR AR TR
RSB R S P 33 A 20 BRATAR SC AL 20 L B 3 R BT AR SR SR B 3R AR IR VR R, ARSI T
M SERRA R R eSS, 7> = BNAREN, DR IURE — 25, FUSLEREAR N, AR5 HSLR
FYRIM R, B BIE AR bR HE

2.2, IEFESCIAMR, WIHSWAR

BRBO W SEIR AR AN, 22 A IR 5t B 1038 A W e m] UL SROUL 5 i A4 A0 200 5 13 30
L VTR E A NLE R SIS ORE, R BT SRIR T S, IR IMES I RER TR R, — AR, M
RATAIE I — R AN NS AT LR (75 AN AT S B BlsabE . ATAT PR AT, 0RE P AT PR
SRETT SRAA M E AR IR TR A X TSR st A S BN, 4 SRS, JF 8 R FEEENR

Juu
75%0

2.3, BHTHSCRAMIEA LR

ANRAATIEEHT — B SLI0 AT TSRS, AEREAT RIESRIGNT, /N A B0 PR BRI 45/
v, R REAT S, DAAE S0 H B I A AT DUAR Al TS 56 ) 22 B G I i ke, TR AR DR I T 2L
Z e XA AT DLBR e KB S AR (K R AN, 548 SEAR N IR], B 5 RE 6 1 5E UM SRR AF 55 IR A 1

TR 30 R R 7T S2 56
3. RS AR EBMH-FEFmpaR S
3.1. MHAA

Bt REE. HEE. BN, ALEMPRIZE, PSR, WTEREL. BEm . A RREA

SAEE BB BT IR MOKAR. WE. BT T MR AT IR MR
1% ST BV Lo
3.2, BUHERAE

RN B LR Dy i R B ] B IO R B g PRI R o SRt SR T R 4R B R A

DOI: 10.12677/ces.2023.1112539 3692 eSS G=R I


https://doi.org/10.12677/ces.2023.1112539

PRI, RER

RARBOK, T HARRR SR AR B 2 4, AR E R A ER, BrUn] DR DI ghior i %/ Fr i 1
IS 2 [4]0 T SV 25 AR B B2 L 5 2 0 11 53240 v 3R BB AR R AT SRR s, AT D U, 402
MBS B BHEM L P RR=CHORM A A N R B A 20 ZE TGRS AR (R
KA RHILIA 1),

Figure 1. Experimental materials
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Figure 2. Black algae cytoplasmic flow (clockwise)
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Figure 3. Pumpkin stem epidermal hair cell cytoplasmic flow
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Figure 4. Cytoplasm flow of epidermal hair cells of green cabbage
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Figure 5. Chloroplast morphological distribution map
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Figure 6. Effect of temperature on cytoplasmic flow velocity
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Figure7. Effect of PH on cytoplasmic flow velocity
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Table 1. Effect of temperature on cytoplasmic flow velocity
& 1 BB XTRBR R EhiR B YRR

20 5] 1 2 3 4 5 6
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gh Rk AN ] R AR JLFAE) ANE

Table 2. Effect of PH on cytoplasmic flow velocity
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Figure8. 0°C (not moving)
[E 8.0C (=zh)

Figure9. 5°C (slow)
9.5°C (4818)

DOI: 10.12677/ces.2023.1112539 3696 BT G=RTI


https://doi.org/10.12677/ces.2023.1112539

ZERIK, RER

Figurel0. 15°C (clockwise flow, faster)
10.15°C (IRETEHIRED, BIR)

Figure 11. 25°C (counterclockwise flow, very fast)
11.25°C (ERTEHREN, FEER)

Figure12. 35°C (hardly moving)
12.35°C (JLEARTN)

Figure13. 45°C (not moving)
13.45°C (4Eh)
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PH X 4 53 7 23 1Y) 5 0 (AL 15] 14~16):

Figurel4. Distilled water group (counterclockwise flow)
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Figurel5. Dilute hydrochloric acid group
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Figurel6. Sodium hydroxide group
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Figurel?7. Culture of experimental materials
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