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Table 1. Weather-resistant microbial strain mechanism analysis platform TCDARES test list
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Table 2. Microbial strains with weather resistance potential in each station

it i 41T 4 it i 4 IR
4 p R Rl 34%; ;g@igg j‘i: I;Qf;; ; @ % fEsaik F4-KHY26 / TCSF7-6 Fjth &

% 3§ : MLBv173 / MLBS8-8/ TDBSIO1 /KHH13 /KHT3 /TCSS01/Tcb43
GEE R E ot ) @iz % © MLBv173/ MLBS8-8/ TDBSIO1 /KHH13/ KHT3/ Teba05

#tit -k @ KHT3/ TCSF7-6 / TCT168

5 ¥ ¥4 4 $9% : MLBal5-4

L= 3] 5 ¥42 % 4 45 1 TCLigB/ Teba05 (#c 2 fie )/ TCSF7-6 (3¢ 2 fie )

wtiz % Tcba05 (¢ 2 fie ™ ) TCSF7-6 (it 2 fie )

EleL O L 3

@t % + TCT-P003 / TCLigB

* it B4 PR S e 2 B %5 MLB- (57 7¢3) ~ TD- (£ A 3) ~ KH- (% 232 TC-(4 ¢ #)

123




2024 &35 5% & £ 3R B AR RIS

X

) # bl FUNNTERSER PR
SRR B) -

T R R
TFREREAL

1

LRLEFBERESR EE ST E
£ A ok
BRI K GEkEIF

®EZ B

LEEEHCLAR BTG AR
TRBEFHCHFELL LEE o LiTE be

F 3

it id ok~ R K Y37 4 FTeba0Sat iz & B) A H i
%ﬁ?ﬁﬁﬁﬂﬂ@Bme%4%E%$ﬁ P G BN R R HIRB Y
TR TR SRS o A P& Ay 87 % 20% 17

1 ;;]Tc4-1ca TCT7684 f2 1 ﬁ&s;ﬁw; 5 e
FETIA20% 2 AR
BN 25% 40 £CE R 3 ' K20% 5 A

Ry 2 KT

RoOLFABEFHSLR M EX
ﬁli'?w;\? 33"; %)\I%“r’},{ﬂf'4#‘n§l;ﬁﬂ;ipu
PRABSE i GOATIE B o a2 B F R
BT 40 A 0 A A B HTCTT68

<7 E'I Ifi

EE

\'1 s

ﬁﬁiﬁ%ﬁ¥

¥ #25~30% ° B

% %3z % FTCLigB » 2

i g Y37 45 A Tcbal0s (3 & & ¢

e HCETE T H 425%
B

LB 5 38 4% F]chaOS s 2
A FTCTT768 ~ & & 4% FTC4-1C
ik ds 73z 4% A Tcba05 » £ 3435 » §

ﬁ%ﬁﬁ+ﬁ
EI BT a2z 2
B 6 ff A
g PR 2 s

#H20% 2 E ERGE
HB T hpie A b WA

BELEEEE RPN L (AE
¥ Al awp WAl 2 TR

sEIRTR & B E

R E AP
THEED

AP ¥R

6 & IRTX 28R
GARE

SR 3 E R

uie
LR

v

SR

FHLBERELER

23 RGEFH IR A A PR EE Bf EaEH
Table 3. Optimal application combinations and benefits of different functlonal microorganisms for
greenhouse leafy vegetables*
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Figure 1. Trichoderma functlonal preparations in cauliflower waterlogging resistance and overcoming
summer high temperature adversity test
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Table 5. Optimal application combinations and benefits of different functlonal microbial preparations for
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Figure 2. Using Trichoderma preparations can improve bitter melon’s ability to withstand flooding in
summer and increase its yield
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Figure 3. Using Trichoderma preparations can improve the cold tolerance of cherry tomatoes in winter
and increase yield
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Figure 4. Using Trichoderma preparations can improve the ability of cherry tomatoes to resist high
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Beneficial Microbial Value-added Technology is Applied to

Improve Crop Stress Tolerance

Chen Chun-Wei, Chien-Chih Kuo, You-Hong Zeng

Taichung District Agricultural Research and Extension Station, MOA
chencwol@tcdares.gov.tw

Abstract

In recent years, global warming and climate change have led to the aggravation of agricultural
damage. Plant adversities mainly include drought, cold, high temperature, frost, salinity, pests and
diseases, and environmental pollution. Adversity can affect plant water, photosynthesis, respiration,
metabolism and other processes, and lead to the outbreak of pests and diseases, resulting in serious
agricultural losses. Taichung Agricultural Improvement Station has long invested in the research
and development of microbial functional applications and industrial needs, and implemented the
commercialization and industrialization of research and development results. In recent years, it has
screened a variety of beneficial functional microbial strains and developed multi-microbial preparation
products according to different cultivation and application purposes, including biological compost,
biological liquid fertilizer, feather decomposing bacteria, microbial fertilizers and microbial pesticides.
In order to increase the value of relevant R&D products and enhance their market competitiveness, we
have introduced the application of improving crop weather resistance through microbial research. In
addition to screening potential strains and developing appropriate products, we have also established
a verification process for microorganisms to enhance crop stress resistance, provided performance
verification for candidate strains and products, and given products the ability to resist stress in addition
to the original functions of the strains (such as pest control/microbial fertilizers). We have enhanced
the competitiveness of products in the market through value-added technology. The weather resistance
screening platform is mainly based on four types: biostimulant detection, stress resistance regulation
gene screening (high temperature, drought, flooding), biofilm detection, and phenotypic analysis of cold
resistance. There are 16 strains in this field that have entered the platform for screening. Among them,
in the biostimulant detection, the Streptomyces TCSF7-6 strain has a variety of CDPs (cyclodipeptide
synthases). The stress tolerance regulatory gene screening has high temperature tolerance: Streptomyces
TCSSO01 and Bacillus amylopectin Tcb43, drought tolerance: Bacillus amylopectin Tcba0S5, flooding
tolerance: TCSF7-6 and Trichoderma TCT168. Biofilm detection in cabbage root biofilm: Bacillus
licheniformis TCLigB/ Tcba05 (improved formula)/ TCSF7-6 (improved formula), drought tolerance:
Tcba05 (improved formula)/ TCSF7-6 (improved formula), phenotypic analysis platform cold
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tolerance: Trichoderma TCT-P003 and TCLigB. The relevant strains were tested for field efficacy and
applied to the cultivation of leafy vegetables in summer facilities. They can overcome adverse factors
such as high temperature and heavy rain, and increase the yield per unit area by 25-30%. In addition, in
the screening of adversity-resistant platforms, the Trichoderma series of strains have significant effects
on flooding resistance and improving the cold resistance of crops. They are applied to the cultivation of
cauliflower, loofah, and bitter melon in summer, and can overcome environmental adversities such as
high temperature, heavy rain, flooding, and soil salt accumulation in summer, allowing crops to bloom
normally. In the cultivation of cherry tomatoes, they can resist low temperature adversity in winter and
high temperature adversity in facilities in summer, maintaining normal growth of crops. In addition
to increasing the value and application of existing products, the relevant technologies are of great
help in improving the adaptability of existing varieties under adverse conditions and enabling stable
production. Large-scale promotion in the future will reduce agricultural disaster losses and farmers’

losses.

Keywords: Microbial preparations, Beneficial microorganisms, Adversity, Trichoderma spp., Bacillus

spp.
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