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Abstract

Plant Tissue Culture Technology is a course that combines theory with practice, and it is also the
core basic course of biology. However, in the past teaching practice, there were problems such as
students’ insufficient understanding and mastery of theoretical knowledge of plant tissue culture,
practical training restricted by teaching resources, platforms and time and space, low success rate
of experiments and low transformation rate of results. Based on the analysis of the teaching and
learning of Plant Tissue Culture Technology, this paper focuses on the general goal of “building
moral and educating people”, follows the basic principle of “student-centered”, takes the virtual
simulation experiment platform and intelligent teaching as the important carrier, and explores
the teaching mode of organic combination of “online” and “offline”, deep integration of “teaching”
and “learning”, high integration of “theory” and “practice”, and collaborative promotion of “before
+ during + after class”. The comprehensive exploration of effective teaching mode reform has ef-
fectively increased students’ interest and enthusiasm in the course, compensated for a series of
problems in the experimental aspects of the course, such as high loss of consumables, high plant
culture conditions and expensive experimental equipment, and provided an effective supplement
to experimental teaching, as well as a theoretical basis for the subsequent teaching reform of the
course Plant Tissue Culture Technology.

Keywords

Teaching Reform, Virtual Simulation, Experimental Courses, Plant Tissue Culture

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. 51§

AL DD L. SR ONTE AN R, T AafetErie. LIS, B RER,
A RS Bdhy Tk, YIRS A A M, AR PR AR S5 ISR 5 PERR B2
[11[2], CHEMHLRRIFREAR) £ THRSREEELS S, DEMASRFREAEE, IR, Kt
BORFF A A N EEEN A, B ERHRR . BT EDL. e L BN E1EREDT, B
BigR L HE” 5 CQBONEEE T AR A O AR, SRR AR S A R R
AR WTEBCE R, Bl “HR” |« 9l PERKERER, RRREHASCERIZONE .

BEERHE . NLRRE. 56 BORMAWIARRE, BEEE. B HEEEREm A, B B sein &
BRI SO = S A B HSER BRI TR S A A . SRR, S5 TT S
QUBTE, IRMEZTSEERACE, USEEN I SUE R LA, B NN, AR T 2o R
M2 T5 G BRI R S SR A B R, WRTH A B R A HEE

ASCEIAE (VAR TRER) IR K PRI i, S8 IURE. B L#
FHIAT R, WRE L T HEAMA . PR RIEAEID Bt AR IR 80k, N
(YA LUIEIRBAR) BRSO PR 7B R (3] AU D TS0 S AR A I X LR S B L
SR DB A0 R B WAL AU B TR R U AR S N AT RS T, T HL
T AR BB FAPL. BRI RS RGRE RRIGE 5] Fik, FEANE (H

DOI: 10.12677/ae.2023.138891 5717 HaidtE


https://doi.org/10.12677/ae.2023.138891
http://creativecommons.org/licenses/by/4.0/

P 4

WA FREOR) IRARHC T RAEFUASEE M A, B KR A7 LS00 S B e i, REVISHR T B A
HUEpUE, NEAEREEIRE . TR S SN R

2. (EPALEFEAR) REIK

AR, A5 CHEPIAIUIRIREOR) FRRlt, 1RH KL A E XA 2185 77 B8 R0 iR A B AN 22
BN BN BN EEE TR, FEME SR SCIR M REAR . BORFAL AR A . i 7 #r
RLIX L JR N EZ R 1) FOTS BT IR RRFARA . IR EEARA . SR
T E IR AR ZAE 0 2) A MBI SCERE IR MR e, A R B IRE S
TSI BETE, B AT AR IR LI S T IOHRAE, SRZ RIS B 0, JRAR 1 X SERR PR T s
3) FREL BRI AT & LI SCEIpH . B RAR A BET 2 A B2 AT SR BIHT . QLI
HfoR, MRS RS Imst . ek, SRRt 5550, BIfifndept, wargei e, &b
N FZHNEMBIG, LI PR URAE6]. 22 AEAE SR GRS 2 Tk N AT, B fE
TIERAFRALE . L, CEYAAREFREAR) RIEHEITRBCASCE SRR, Rt B L g
K, RREAELINCEMEREAAER, BERAECHEE ). LBaE. GNLEET), NERREFREZNE
EARKK RGNS

BEXUA L, SIS s ie e T 6, A n] DUE B £, B Bt seir s, e
FLE BARTE G, OO DI % SRR M IR, 10 I PT DURYE S g 2R, A SR, 5%
BRI HEAT EEBE, AT AE DR AL BETH AN R AR A v REAS IR SEIG A B, VR DNER TR S st vh ) BEAR 8%
TR, BB LY SR AT LA -

2.1. EYE KT8 528 BRE

G R IR LR EH LR B BORESR B, Y HRANTHR R F A IFE
B ST TR IR RS B i 5 AR 22 A BN 1E] [ 7] T BB B s g RIS AR b, EREE A N, 222
IRAMEZ 5 B H LR RIS Bt A, AT XE LR AR SCHR IR MR 1T o RIS, il TR AL 23R SR K s 0 25 1
BORHZ, ERFRERET, WA TR BOR s S GRAREE IR Beii b 5 A A 25 W I SR 31775 &
AR, R BRI AT T T AR . IR UL R R I, S gy, M, i M
PSR, AT DR AR AR A 18] P 58 A Seaa R AR iR, JF HOB BT BT 6, T DU 2ok
B RIR S SR BRI E AR G . [, FERBEIL0T SRR R, BB A AT IR W2 2 57 1 25 ) 5 I [R)
PR, AT S8 SR AN 52 SR 8] ATt s F) BR o
22. BAHFFERRIEN

AR (AR ETREAR) KRBT 6, RIS R RN A 2 18] 22 B8] [9] [10]. £
LIS AR, AR BEARYE H O E SR R E AR B AR S A1), A BB HE A KEM
P RREAIREL  AMEAREFAER T MR 24, IR H, HAPRASER &, 24 MRES A
TR A SLIG L IR HARHESIRHEAT X L, R B AT SEIG R AR R IR, B2 T AR A SR I R
) BT R AR AR AR

23 ERHFAENERSSWHN

(HYHLIETRER ) s 7Y IR AR S BRAEROR . ARG SEI = R L it S Ess
Ir HARETR. MRE RS — RO Rl B A R A A [12]. IEA A Z . BRI, HAiRad
HHAMREAES, Bk, £ (EWARREFREOR) R ZA P UK AR N, ISR BB TR B

DOI: 10.12677/ae.2023.138891 5718 HHHRE


https://doi.org/10.12677/ae.2023.138891

e 4

BRSO YA, W RAUKEE 16 BRI EIS UR ) S AR EE R Qn SE e R IO B IR N 2%, A b 2 i a2 AR 1) 2
SPAHRE IR A& IRIE S, WA E S N AR RS, BRIk . FIRE, Wi e
WIS R, ZAERET T RIGHEISIERE, 1 B R 2 A4 6 S 36 R () B A
3. ETEMHESEARENE
3.1 WEIESHY, FEBESY

(HEHR R FRHARY TR SL B RE SRR, TEM AR 77 e S0 B F AR R K,
SEIGHNTT R . BEE I, WA iR AW S 5 RS20 08 BRI O FE , A RERE 5 I (WIS R AR
FOELIRAS I

ENAE RN 2ERE— VBB SCERNRRE, e T AYSE. I TR, R TR, A28 770
B, b2 ERHER, (UCF 16 WA RS IRAE, S B IRRE R G = ok B AR, 7E (R
FEHOR) BRSO ST A, JE e SR 2 8] —— B KR B S0 B IR AR L = 5 [13], nT AR ER o &
SRR HAR SN TR T, @ B S S R ARG MEA A, MUBEE At =
AEFEFEIMEES, R ER IR ) AE JORE R, FEm SR R, RN S sESEERBUCF N .

3.2. EMASSHREFERERM

M7 B SBT3 o 32 R R R T AL A 22 R AR B S g, 2 AR X Bl
FH 3% 5 R IS 55 EOUL O R AR R IA T, AT ik 1) 3 408 6 AR [ 3 sl S PR BB DI BUE H IV, 780y
PRI T B RN — B R [14]. 2 T SR, FRAR RS S IR ALEE B8 “PME” <&
TE” ORI CROSCHER” DUREER . M IO AR U e A G B AR Y 2 S AR ok, RSB
RHCFS TR E BN, TR S0 A B A R R BT BB A SRR AL T AR S BR S
W REANE —MESE, WEEERT R OCEN . R, R ES T, AEH ER R S
5, TEAHEPMERS R SE SR IRAT S5, PME R B A S0 I B IR e SIS 1 R A . SR =, S TE R
VERTFE AN AT B> () — 3850 o /N SR A T3 3 2 0 o VR T ] S RS , AR R 7 ) JEL 8 5 SRS o gl
ANNAFEE, XA R B AE R S0, @ M S, A E AT TR ZIT)
WIRFIER AR, X PhER AR DAY 75 7% U K A7 E K, A RS0 2 Mgk N %S, X
W25 10 58 il SR [15]

33 EMTASSBRAESSEHFPHINA

HFIBUACHE T R, 7T LA IUAB ) L5 77 P 0 75 1 SO0 A5 (E0 47 HE 45 18] L TG BT 42 i 1) R DY
BRI 5E) AR Ve A (BLAE L7 R BB v I K B AR 1 TA 5 45) AR LR ) se B sl S RE [ 1]
PRI HSER R v, 2 AT DURYE 5 BR RN R A A B S Bk, AT B 2Bt RS IR R I 7 A
], WS B, AR DR BIA R A G S 4R M ZER N, WRZ GRS
WER M L 2B A R B 2, T EARE R A R, T DL ) R SR A e AR A, R
EERRERRA S, AR PRy, BRI S SR BN a LR A [16]. A
HEZHRTIR, JTRIEME. mPrEsein ol H &5 BAR T HAE, SeRpish 2 mabik, fesdtxt 7R
RS BT -

BT BT AL G (WAL FRER) LRHCAN, ML EML TS, Uty
XM AL B e BUTE L RAT A AT HCA IR IR BER U UM RS0 . 20 E R
R ZEBEAUN. BRREMRERSITENHSE, AR5 24 PC GRS T 6 HEAT SLFRis k.

DOI: 10.12677/ae.2023.138891 5719 HHHRE


https://doi.org/10.12677/ae.2023.138891

P 4

SRR SR A AN B SR, TARSCIR T . KRR, H. AR U ERIE R G U %
WRIE RGN, HATHASHOE ML, LB UUR, REICRAER RIS, ARk
BEERGR, RS HERMEFROLE 1), MG KEBIIRE, X224 RIS BOREAT I E
TR AR M RCRBEAT T 70, AN ST, $e et AR T 2.

Table 1. Statistical table of experimental results
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