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Exploration on the teaching reform of Agricultural Microbiology
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Abstract: Agricultural Microbiology is a specialized basic course in agricultural colleges and universities.
With the rapid development of microbiology, the reform of traditional teaching concepts and methods is
not only to meet the needs of the times, but also an inevitable trend of historical development. This paper
explores the reform of the teaching process of agricultural microbiology from the following aspects: the
reform of teaching materials, the expansion and extension of experimental teaching contents, and the
change of teaching consciousness and ideas. The purpose of the reform is to better promote the cultivation
of students’ innovative ability, so as to build a first-class socialist university with Chinese characteristics.
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Table 1 New edition of Agricultural Microbiology and Experimentation

M FEPENE
No. Chapter Main adjustments
1 TR — IR = BT R 5 ORILE, PRSI YA R P A RS2 R R A
Chapter 1 Introduction Section 1 and Five commonalities of microorganisms, Environmental Microbiology and Microbial
Section 3 Ecology were added to the content
2 B EHEMIE SRR = BT BRSO 2R REBEYRL, Eshiskn . sk
Chapter 5 Microbial nutrition Section 3 The absorption mode of nutrients was adjusted to diffusion, facilitated diffusion, active
transport and vesicle transport
3 S IR E TR U TS BT BE R U] (4 o
Chapter 5 Microbial nutrition Section 4 Recent advances in the principles of medium preparation were added
4 SN HEE YR ETRACAS XPREAETTE TIRME, B S ADONAEE, JFO AR A Tl PRIR
Chapter 6 Microbial metabolism Adjust the whole chapter to avoid duplication of biochemistry-related content and
highlight the application of metabolic regulation in fermentation industry
5 S\ EYIE L S VTR SO AR AR
Chapter 8 Microbial genetics Section 4 Changed to Gene Engineering
6 SEIERUEYIR RS SOFE R R TR SR AN, B TR TR, (NSRS AT, DNA Shuffling HAR
Chapter 9 Microbial mutation and mutation The protoplast fusion content was removed. Metabolic engineering breeding, in vivo
breeding Section 4 gene recombination breeding, DNA Shuffling technology were added
7 SRR A A Y AT IR AL A 2
Chapter 10 Microbial ecology Section 4 In situ studies of soil microorganisms were removed
8 St T ERAEYTER Y PR R Z45 TR ITERRIT | B2 ORI SRR AR 2O L RN, BN
Chapter 12 Application of Microorganisms 755 = {5 A= Wy flkt . 5 00 RUE M IR AL TR 0] . 38 T A M RE TR
in Agriculture The application of microorganisms in wine-making, alcohols, solvents, amino acids and
vitamin fermentation industry was removed. The Section 3 microbial feed, the Section 4
microbial plant growth regulator and the Section 5 microbial energy were added
9 SRR A Y SR T T E T EFOCRM B AR I | LR T A A AR AR SR

Chapter 14 Experiments of Agricultural - PUIPPRE R AR, S T A BT 4l 3% A T 1) 20 9 7 8 D AR RE D E L ol

Microbiology

P19 16S rRNA ZEH 73 TH5E | RAEYIFSFFH SR LB 3 DL
Experiment 10 The effects of nutrient elements on the growth of microorganisms,
experiment 12 The isolation of Azotobacter and experiment 14 Alcohol fermentation
were removed. Separation and screening of lignocellulose-degrading bacteria,
microorganisms molecular identification using 16S rRNA gene and preparation of fuel
ethanol from crop straw were added
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Experiment 2 Endospore and capsule staining

A ZEF1 Y Endospore staining

¥ Smear

bacterial moss and coat it evenly. Dry and fix by flame
Y&, Staining

PEEAGE, 4ERRHRZS 10 min

The absorbent paper is placed on the smear. The paper is

boiling and maintained for 10 minutes
' YeCounterstained

o

N

TG el min, Kk, T
Saffron dyeing for 1 min, washing, drying

. 46
Bk Endospore: green
Mlcrqscqplc Bk Zofa
examination Strain: red

El1 FEMIMEFRREFEELeHENIIEREZER

WY LH—TTEEK, BT E RS, KA TR E

Drop of sterile water on the slide, take a small amount of

WK ARFEAEIR AL, Rk BmfLaEsk, mEZER

dripped with malachite green and heated to steam without

B JEM5iYL (7 Capsule staining

U Smear

WY LT, BRI E RS, AT
Drop of sterile water on the slide, take a small amount of
bacterial moss and coat it evenly. Natural drying

¥]Y~Primary staining

FeLYe™ 1 min, K¥E, AARTHE

Saffron dyeing for 1 min, washing, natural drying

iy

' YL Counterstained

TEHI T — T —w 8, 55— 2R )
B, AT

Drop of ink on one side of the slide and scrape it into
a thin film with another slide, natural drying

JepE: e
LA Capsule: colourless
Microscopic Wik, am
examination Strain: red

Figure 1 Flow charts for students’ preparation of endospore and capsule staining
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Figure 2 Partial results of isolation, screening and molecular identification of cellulose-degrading bacteria
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D: L4 RFEM R IILLifL; E:

SYBIRA L R AL Fr SP Bk NWL, NW3, NW7, NW8, NWI10, NW 11, NW14 il NW21 [ 16S rRNA B:[H RE0K & 1
Mt KAWL LT IOR AR 155 PSR NCBI R S
Note: A: Enrichment medium containing straw and filter paper; B: Effect of 1 week enrichment; C: Congo Red plate screening results; D:

Linear purification of cellulose degrading bacteria; E: Gram stain; F: Construction of phylogenetic tree of 16S rRNA gene; Numbers on
nodes represent bootstrap value; Numbers in parentheses represent accession numbers in NCBI.
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