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R E A b AR B M B Bty

12 graE g

W =R

R FCREE RIS H > IR YA ta A VR By P AR P L 2
A=W ST 2 (Bacillus amyloliquefaciens Teba0S) Bzt B < it AR PIRE A EE i
JEi/1%(B. amyloliquefaciens Tcb45) » #EECTTEW & LA ES F R T (R EE R
S8 - SE R ERTRAY 5 IR 2 A P BT TP R S R R R B
Ei%%ﬁ—ﬂmnrx%%ﬁiﬁﬁz%&Wéi@%éﬁk TEME MR BRI 383 > DIUE )
FRENCHY 5 MR HEF B AR > HEIRAHILEREE RS S B L3 E
(2.15 f&%) ~ 1*5&1%(1.3 fi5) EEEE.51 %) - BB AEEEE R L ER
TR (ERERRAE AT 1.26 £ - BB HE DB E T B IEAEL
SEREE 2R (HWEREEERERATENE A E 141 £% - 476 FaltsE R HH
AR E B ECY &+ B AR B EAER RS > THEERLE
FEH2% -

BT : ARiEYE - RCEM SRR - FE - B

B

il

Al

A E(Allium fistulosum L.) fy TR &R 25 - AR iR EAMEY) 1 DL— R Aqtd -
FHAHRRES (4 > HAERE SIS BB EEARIEY) > BIAEKE T A il sidhe
B ( © 2009) - HATEERFIYARS - HHL) 4,150 ha » EEEEIAAHEMR
B AL ERERG - BRI BRI (EERSEETER > 2024) - EFRIHIL
A LSRR BRI R R - Hilt REE %W%H%Wl IEES  BEET]
A 2400 TR ERAERM SR > AR LIRS - HOrEE VAN o TR
A= A E e 2% LU T ZSECH » 2003) - Etﬁﬂéﬁﬁ%:ﬁﬂ{lﬁ R BRE

BENEZTEEFENREES 1116 5Eif5tHRE -
BB h A Y E%J%Hjﬁ% o
‘BRI E N EEEN BIEEIEE
*HEEE ¢ FEE > Email: kuocc@tcdares.gov.tw
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PREUEHR iR B T — B - (KRS AT A 5 2 Y o A A O
2003) «

53% 1 (Diatomaceous earth, DE) fs KAV B (e £ 25 B —E by (Si0y) -
FH B4R RS S S B RS A URRITI R - BRE Rk s B, » B - B
LR - B RBIR /K MR YR MR (SR » 2022) - 0958 - IRIFERL 2R84 - 1
PEfE LR A A R R ZE HAME RS B R 2K BRI /K SE » (EH AT fE4R &
&2 =5 #(Integrated Pest Management, IPM)f » ZERI[&E&BAICR(EZFE A 0 2022) » IR
CRAEIEYIIE e S NS 2 RS SCHEYIREEM - [Ah 0035 T RS 1 I8EERS -
T EYE & - RPN E iR fE it (Pati et al., 2014; Sandhya et al., 2018; Zeni et al.,
2021) - W RAETHEYILNE B2 28k - RSEYNAE RS - 8 IITUR
BETT » IR ERLL - BFZEHE H/KRSHEFH 600 ke/ ha FYRY 3% 1 id &A= E i AEFR 7 - A
P2 = RIS HY R SO 2R B 1 AR A » 25 DK B3 - R IR IR T e 1
FREHE R - E/KIVE & 20058 LAREEETS - TRET T BB Em B e Ut R
gEJJ(Pati et al., 2014; Sandhya et al., 2018) °

Y4 e #HER B4 E (Plant Growth Promoting Rhizobacteria, PGPR){58E#0(FEY)
R e L8 - 3 b B AR PRV B st R RE S (R YRV AR &~ SR AOf@EE - &
B2t - B Lo IS 2 (S EEEERIL 3.0 TR EF
R EYIAE R - SHMB T ERINE B EVIVERER - AT aHIS = o7 Ry 115
VB - B M DL R IR RS DL R G IR 2 AR RERER iR IR RS B oo IR A T Rk DAE i
HYSS4E 5 2P EES - FERBEME R EATUEYE - WFFEEE A(turin-A)F]
FIHI S ZE (Surfactin) » 35 FEAIHT AR R E Y A REVEHTEED 355 E AP -
7 S & R - R SRt Y F P2 (Chaganti et al., 2023; Jiao et al., 2021) -
PGPR w38 HEEAE V2 i S5 26 B i ez 2 S BR S BR 0 S 1 B AT <2 1 - BT B2
SHER o (HH PGPR ZEmeHE M LB SRS LSRN AT AL —(Zeni ¢ al.,
2021)  RALEN ZF ff5 6 (Bacillus amyloliquefaciens) 2 5F fi#5 & (Bacillus spp.)fy—7& »
AT~ 2R KA NSNS - HEREiN SR INGMEE - AREEE - FH& -
SEEN 5 H AR REANE - v 405 pH 2-10 > H Bl B M i 2 RO R By 30-40°C -
AT AT - AR EN A FIVERIE TEEEEA 0 2014) < IHFTRFAEYA 2500
YT IE Y E SRR R E - FBE e 22 R AR ~ VA R 3 A Bl B L 50
TP AR ER R ST o AR 2 HERE ) AR R BRI U (Jiao et al., 2021) - R Hifmaa E 5
[ AT A ~ 2T E RN - SREDUE - SRR NEAR EENEET
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ez (Kohl et al., 2019) - & REYA@MEYESERE - AEE - FRE

FoMIEANY 5 1 B YA i e P B R AR R AR » Al I A S RO A R i
AL - FEAS B (B. amyloliquefaci ens) e i - B T BL)E 1 S5 AN 5 1 o7 1 e i R
REFERE WA B R Z SRR - 1IN Bty 1R & MAYHE
(R A RAVATRE R - B v s sy s ORI MR I 2L - B R
{2 B FH RS R e A PER ORI P 22 PR R A I ARY S8 - R MR LR
SFAURRER - MEPRETIY S T R BB L RN AR BT

MHEATTE

— ~ B

HEFH A R R VYR BT FoR I TE 2 20 em > sRBR RSN E RS ERRR £ - Tk
IR Ik ¢ R AR5 Rl 1 2 A ) B R B A EE R AL R SF AR D
EH7(Tcba0s) (EREEERGAMRAE - ZE)IEH KK 250 &Kk “E7
F7(Tebds)( B S E VIR R AR A 5] » 278) DLE AOKFEE 500 % - 453% 1-(DE) :
RATEIK SRS THE S5 5 1 DL B AROKHERE 2,000 % -
— s R EHmRME S ERERERRE

7oF A {18 ik A ) B 2 i o B R HEEE PR R B (B T EF 250 f35)RICE TI35 500 f3%) 0%
12 100 mL fEE /K P ECR R E R & i » Hdr—EIA 2.5 mg /Y3 1-1% - 7l
B 2 hrs [ 24 hrs HURHETT 251 Mk - 285k 2785505 Nutrient agar (NA)EFEAE I
BEERA 28°C » IR AR R o 48 72 hrs RETEEEEE WS EE -
= RIBEARRI R T HMRMEANE R FERE

IR B H R E A LE R NA B2 (PR R PREE %
A 5 mL A ALS R ARk E AL Luria-Bertani (LB) broth 1 » B 30°CHIEFG T » fiEyehg
JEEE > DL 125 rpm AR SRS 24 hrs 18 0 IREL 1 mL £&75 0.5 g #5% 1+ 100 mL LB
broth 1 » EJ* 30°CHEEFEH » MOLIEERHE - DL 125 rpm BUHEFE SIS - & 24 hrs HUEE
—R > BRI =K > BT RSIREE > HL 100 pL 285K NA B8k b 55t 28°C »
FOCIRZ AERMET & 72 hs T RERBEIHREREE - IASWE 12 100 mL LB
broth Fy¥tH& 55 = IWHUBERRIE B 60°C /KA T IEL 10 mins 1%k Bl F=(G1E
RS
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~ PR
PUEE LIS 6 #REMERY 60 cm*40 cm*20 cm 1543 R 3 2 akEpp i aE—

FIoR - NERE— A& 8 6 X BH—ER& 2 A7 RER/\HERE 2R E
(Plant height)~ #t_F &8 (Weight) ~ %Eﬁ(leaf Sheath length) ~ B [ Z(leaf Sheath diameter)

Koy Eeg(Tiller) -
T NEBRZRHEER S

Table 1. Treatment strains and application combinations in this experiment

Groups Treatment

Control Water

DE DE diluted 2000x

Tcba05 Tcba05 diluted 250%

Tcba05+ DE Tcba05 diluted 250x+DE diluted 2000x
Tcb45 Tcb45 diluted 500x

Tcb45+ DE Tcb45 diluted 500%+DE diluted 2000x

Each treatment received 2 L of different solutions per week.
DE = Diatomaceous earth > Tcba05 = microbial pesticide product (Bacillus amyloliquefaciens
Tcba05) - Tcb45 = microbial fertilizer product (B. amyloliquefaciens Tcb45).

% Ln-l-ﬁ*ﬁ
EEREIE T SPSS12.0 #UiS#E1T one-way ANOVA analysis » FI[[] least significant
difference (LSD) test 1T 95 % {SHEE M NI TS 51T -

%n% 2a nHH

—  WELHMRHENRERERR R E

Fo T RERIR BRI IR 3 LR & S W EBUERGE & R R A V) SR Mt
&AEBIIIANY #2112 2 hrs B2 24 hrs FLEH 3 DB EEECVEE > SERAE—EfE —
FITT » RIS 3 E 07 2 hrs B 24 hrs 7% [T B 2 SRS (RRERY 107 cfu/ml > IR 5%+
FERIRE RGO -
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® Tcba05 product = Tcba05 product+Diatomaceous earth

6.26 6.1
Jl I_I_4'53 :
2hr 24hr

& — - EJTEE A I s L AnRE& 2~ B. amyloliquefaciens Teba0S BREEEL -
Fig. 1. The effect of Diatomaceous earth addition on the growth of commercial Tcba05

107cfu/ml

O P N W~ 01 OO N

product.

B Tcb45 product 1 Tcb45 product+Diatomaceous earth

IIn

24hr

107cfu/ml
S = N W A N I

[~ JEISEE ALY % MR 2 B. amyloliquefaciens Teb45 GREEEAL -
Fig. 2. The effect of Diatomaceous earth addition on the growth of commercial Tcb45

product.
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= REERERRI R MM EYEEERNERTRE

Fo T RIS B AIIN S R O RGN 8 IR S IAL L
Sacit 3 KAV EELE B PRI R A VS IRt SR = R 2 N A A AR Rl A0 =
EAEVURTR > FORRREF B LAY 3 LA EE W E AR B S — 2R = REL
BS1E 24 hrs BERIZEESY 10° cfu/ml > SFEFIREBIRL AL VIR 2 LI T FRIRRAR S » SO e
R REMTERE - SREURY S D WRE RN AT AR SR -

H Tcba05 m TcbaO5+Diatomaceous earth
3.08 3.08 3.09

3.5

108cfu/ml

Dayl Day?2 Day3 Day3 Endospore

& = - B. amyloliquefaciens Tcba05 B FORRREFEALELAR I # L T —R
EERZEHB(LHFE="RNEMTEE -

Fig. 3. The effect of Diatomaceous earth on the growth and sporulation of B.
amyloliquefaciens Tcba05.
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1.6 ® Tcb45s # Tcb45+Diatomaceous earth
1.4 1.13
1.19 116
12 1.09 104 1.01
0.92
1 0.87

103cfu/ml
o
o0]

Dayl Day?2 Day3 Day3 Endospore

& ~ B. amyloliquefaciens Teb45 EPRRSE FNRAREE B BRI e 1 - oSS —K
FER=RZEBELHE="RNEMTEE -

Fig. 4. The effect of Diatomaceous earth on the growth and sporulation of B.
amyloliquefaciens Tcb45.

= ERR{LBMFREEREER AT ZTHUFETERIEZEEMARTRIR

{E7128% Tcba05 ~ Teb45 ~ DE Bi&FEEEE 6 TLIRHER » SiREBR SR
Tcb45+DE FFH R BEE A 3 65.65 g & 54.10 cm SEE{EHAE At e BRAH A1 > B Control FHEL
S3hEE 35.1 g e 12.8 em VBB EALRE Y%7 < B H R L Teba05+DE Eil Teb45+DE 5 5RHL
B > 37k 12.8 mm B2 13.8 mm - B H &S ERFIN S AR REE 2 RE T -
Ef) - FREERMES - 38 - B BN > B85 22 EELERERNER &
FEEAERERE - RERRERSS  BIRE S » B/ HIEWENER R SoRETHEE
MEREVEE R FrEllE - HEDE OSSR AR EEEE DERR BT
2003) o AL B KD S AR B E AR Teba05 EEAEPIAYIERE ST > M Tcbds BA AT
(phosphate solubilization) f itk §5#)'&E (siderophore) » EH] A= oty ~ 5 11 E BLAB4E 22 ) fi
B - W EMEEEEEA > 2020 5 F0%A - 2014) > @iFE 3 AIBCEHEREE 2000 %4555 i
Fi > AR UEE  EE -
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Table 2. Horticultural characters of welsh onion superior plants of different treatment

Group Weight _Plant .leaf Sheath  leaf Sheath Tiller
(g) height(cm) diameter(mm) length(cm)
Control 30.5+9.0c 41.3 £3.6b 91+13c¢ 94+05a 29+04a
DE 30.2+12.5¢ 393+ 0.8b 94+09c 93+0.6a 3.6+08a
Tcbal5 35.5+4.1c 415+33b 10.7+1.7bc 92+05a 43+18a
Tcba05+DE  40.5+11.7bc  47.5+48b 128+1.6ab 9.5+08a 33+06a
Tcb45 40.0 £ 8.6bc 40.6+3.7b 11.5+14b 9.1+£02a 3.6+x05a
Tcb45+DE  65.6+7.2a 541+12a 13.8+14a 98+05a 50+13a

Data is presented as mean + SD. Different letters within the same column among cultivars indicate
significantly difference by LSD test at p<0.05.

P
[l 71

- N &
7 AR Real gt 5L (A)Control (B

(F)Tcb45+DE -
Fig. 5. Results of the Green Onion Growth Experiment. (A)Control (B)DE (C)Tcba05

(D)Tcba05+DE (E)Tcb45 (F)Tcb45+DE.

=B 2 REELIHHEIER > RERIEY)
=L S LEDE B X RAMHE T 5 LR (LB - BAMAAE A
WE S BB I LR A m M EYIRER A DIRE S SR (FIRRE - TR
Mo AR > BN R EmIVEER > 2006) - #1725 PGPR AE A5 EAL

=

)DE (C)Tcba05 (D)Tcb

=4
Al

B 1B

SanE -~ FEE > HEEER S RIEK

a0

4

5+DE (E)Tcb45
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SRR & ~ SRR L3 (LR - Mg N T e p e YRR S e T B R B A 5 i
M:(Zeni et al., 2021) > BINJRAETZ PGPR [R5 Z 8 EPIHERE S © SeAibtFeia tHAER]
F PCR £¢ffra] LLH B. amyloliquefaciens Teba05 Bk Zxi& - MiE L AR ER A
(Iturin-A) BAZLIANEPEZR (Surfactin) 2 H—7 DNA ] B » BUR TebalS EikEAE LD UL
PVE Z aE GBS R IR e L 2= AR B H BRI R (FE A > 2014) < )R
b S fEAR T Teb4s 5% PR E AR SR B - o] 2242 2578 7y il 22 Aok 8 ~ ZE
W~ SEERNEIEYE - WREERIRAEREE - BREREEEGEFA > 2020) -
W TR BE ANV AE S5 - TR TR EYIRYA SRR - (H ] DUE
W/ R AR R IR - B ERE S A B A A TR RS - i = L b na MRy

F&EARY A AR (Chaganti et al., 2023) - AR FEBURWIIRA m (MEVE PRI #E LRI S
FER  MRER I REST AR - UG5 Tebds R G % HBIREREE -

1835 - N LS R S R AT B0 5 35 S VIR I T T > 122 B (5 P RF 2 S AT
B {5 PR Ry A I 2 22 58 » ANt B R R L 2F PR R R PR P B ple Z T A ) B T
SRR KGRI 3% %72 2 hrs B 24 hrs 3HEEE » 45 R TRINY % R 2
FAPREPRAT L > {2 24 hrs FHEE 2 hrs B - HENDRBHUREE > S8 DR ER A
PEE L TP EE RBUREY % A 2 BRI PRIR Lo o Fe A B R PR Y R B R N AR A2
8w DT (R R FH Rk D ARSI IR AT A A (5 5 Y e\~ 12 USSR B S8 B R I ALY
H L HEEEHAM YRS 2 G A RELERIVICR - DIHRRE S5 -
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Evaluation of Plant Protection M aterials Combined
with Diatomaceous Earth for Promoting Growth in
Green Onions!

Cing-Cong Yang * and Chien-Chih Kuo ™"
ABSTRACT

This study evaluated the growth-promoting effect on green onions by applying
commercially available diatomaceous earth in combination with two plant beneficial
microorganisms developed by our station: the microbial pesticide product (Bacillus
amyloliquefaciens Tcba05) and the microbial fertilizer product (B. amyloliquefaciens Tcb45
phosphate-solubilizing bacteria) through irrigation of green onion seedlings.The results of the
experiment showed that the addition of diatomaceous earth to the culture medium did not
affect the bacterial count or spore number of the two strains, and adding it before culturing
also did not impact bacterial growth or spore formation.In the field trials, it was found that
the combination of Tcb45 and diatomaceous earth was most effective in promoting green
onion growth, significantly increasing the fresh weight of aboveground parts (2.15 times),
plant height (1.3 times), and white pseudostem width (1.51 times) compared to the control
group. The sole application of Tcb45 did not significantly increase the fresh weight of
aboveground parts, only increasing the white pseudostem width by 1.26 times. The separate
use of Tcba05 and diatomaceous earth showed no significant difference compared to the
control, but their combined irrigation increased the white pseudostem width of the green
onions by 1.41 times. In summary, the use of Tcb45 microbial fertilizer product combined
with diatomaceous earth demonstrates the ability to promote green onion growth, which can

serve as a suggestion for green onion farmers.

Keywords. Plant growth promoting rhizobacteria, Bacillus amyloliquefaciens, Green onion
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