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it PR G A P BB s B A R B f C R Z S IR IR - Teb43pREEAH DURBHAE ~ B 125 Fe22%
fEEEIRES + TCLigBEURI AR B2 ~ 345 R AAAEEL PR S ¢ MTCT168 8RR HHAHAI KyFi4
-TAsELBIE S - BURAKBE TCT 168 B4R B I A 5 S B LR 2 FE VB

Tcb43  TCT168 TCLigB

[l — ~ (SR BRI B AR 2 B AR R SN -
Fig. 1. The appearance of Eustoma ‘Reina White’ treated with or without different microbial suspensions
at the 3" and 6" weeks.

T AV PRI LS TR SR 3 B 6 B MR AE B
Tablel. Growth characteristics of Eustoma by applying different microbial suspensions at the 3™ and 6™
weeks after planting

Weeks Microbial ~ Plant Number of Intersecti Length X Leaf  Chlorophyl Fresh weight of
after treatment height pairleaf onlength width of leaf diameter 1 value aboveground
plantation (cm) (cm) (cm’) (mm) (&
CK 83¢'  45ab 1.9b 1.7¢
Tcb43 10.7 a 43b 25a 24b
’ TCT168 10.8a 43b 2.6a 2.7a
TCLigB 9.8b 48a 2.1b 23b
CK 22.3d 79¢ 28c¢ 21.5¢ 28¢ 473 b 7.5¢
6 Tcb43 289b 8.4 ab 3.5b 25.1b 3.1b 50.4a 10.0b
TCT168 31.3a 8.1bc 39a 332a 32a 50.1a 12.8a
TCLigB 253c¢ 85a 3.0c 254b 3.1b 50.6a 9.6b

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).
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Fig. 2. The flower appearance of Eustoma ‘Reina White’ treated with or without different microbial

suspensions.
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Fig. 3. The flower appearance of Eustoma treated with or without different microbial suspensions in

experimental field.
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Table 2. Plant characteristics of Eustoma ‘Reina White’ in flower stage by applying different microbial

suspensions
Plant Number . Length x Fresh weight
) . ] Intersection .
Days of Microbial height of leaf width of Chlorophyll of
Treatment . length diameter
cut flower treatment (cm) pair leaf value aboveground
(cm) . (mm)
(cm’) (2
CK 43.9¢' 9.1c 48¢c 30.9 be 35¢ 523¢ 24.6¢
Tcb43  53.4b 9.6ab 5.6b 33.5b 3.7b 55.8b 29.8b
No-disbub 62
TCT168 59.5a 10.1a 59a 42.5a 4.1a 60.4 a 393a
TCLigB 443c¢ 93bc 48c¢ 269c¢ 34c¢ 54.2 be 21.5¢
84 CK 51.6d 98¢ 53¢ 33.7¢ 37¢ 56.1a 37.0d
84 Tcb43  593c¢  103bc 58b 34.0c¢ 37¢ 56.2a 43.0c¢
Disbub
77 TCT168 69.8a 11.3a 63a 474 a 43a 58.1a 62.6a
84 TCLigB 643b 109ab 59ab 42.6b 4.1b 563a 539b

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).

R= -~ WCE B TR 2 B U E BRI E R IR
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Table 3. Plant characteristics of Eustoma in harvested time among application of different microbial

suspensions
Days of . . Node Open Flower  Flower
Microbial Branch Bud Sum of |
Treatment  harvest after numbers flower diameter color
. treatment number number ower
planting under flower number (cm) (RHS)
CK 7.87b! 1.5b .76 2.0b 3.7¢ 7.5b NN155D
Tcb43 8.06 ab 1.8b 2.1b  2.1ab 43b 80a NN155D
No-disbub 62
TCT168 8.38a 1.5b 3.1a 23a 54a 8.0a NN155D
TCLigB 8.00b 24a 1.8b 2.0b 3.8¢ 740 NN155D
84 CK 9.25b 1.7¢ 36b 2.3d 59c¢ 6.5¢ NN155D
84 Tcb43 9.56 ab 2.0b 3.8b 29c¢ 6.8b 740 NN155D
Disbub
77 TCT168 10.56 a 24a 41a 48a 8.8a 85a NN155D
84 TCLigB 9.31b 23ab 39b 3.6b 740 82a NN155D

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).
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FUU ~ FYAE YU R 2 A AR SE 11 2 BITER (%) (RE)
Table 4. Flower rate (%) of Eustoma (disbub) by applying different microbial suspensions at the 11"
weeks after planting

No flower Open 1 Open 2 Open 3 Open4  Open5 Open 6 Open 7

Microbial open flower flower flower flower flower flower flower
strain
%
CK 85a' 10a 5c 0c 0b 0c 0b 0b
Tcb43 65b 20a 15b Oc 0b Oc 0b 0b
TCT168 Oc Oc 5¢ 20b 30a 30a S5a 10a
TCLigB Oc 10b 25a 30a 30a 5b 0b 0b

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).

BT YIRS L 1 YIRS | R

Table 5. Flower characteristics of Eustoma in vase at the first day among different treatments

Plant Microbial curvature Fresh Bud Open flower Sum of
treatment treatment of shoot weight number number flower
(angle) (8)
CK 8.8b' 14.7 ¢ 1.4b 20a 3.4b
Tcb43 11.0a 16.6 b 19b 2.0a 39b
No-disbub
TCT168 12.1a 209a 3.0a 20a 50a
TCLigB 113a 13.8¢ 1.5b 20a 3.5b
CK 11.6b 21.0b 32b 20¢ 52b
Tcb43 13.4a 243b 32b 2.8b 59b
Disbub
TCT168 13.8a 36.8a 3.6a 34a 7.0a
TCLigB 12.8 ab 29.9 ab 29b 2.8b 57b

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).

= FREEYITEIERE
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UEY S i IR R A - S CECATCT 168 8RR R 4 iR =) -
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PERSE YT EAEEE S KA PR IR 4 » DATcb43 B4 iR B4R HaR (EBHTE S » WIBAfEAREfF Y
B SN RAE TR /K R AT A SR S B4 - PR R ERAH Al LAY TCT168 K TCLigB B
FERBUF BRI S N W IR EIAR - TR R K R ABEE IR - SRR Teb43 i - A
FEVIFEMIREE 15K > RERE RN > BUFHITCT 168 Fft3 Bl s B s A R4l - LRI AR
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TCT168E1TCLigBZEI4H ~ FTEAS Bl SR B = A S BRAH - TTEE R SR /KRB B - TS
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Table 6. Flower characteristics of Eustoma in vase among different treatments

Flower Plant Flower Flower Leaf
Wi
Vase Microbial fresh wither lodging water Vase
Treatment . open rate . .
day strain %) weight rate rate loss rate life
" () (%) (%) (%)
CK 69.2 b 16.5¢ 248 a 0.0a 38.5a
Tcb43 80.0a 18.5b 14.5b 0.0a 26.7b
No-disbub
CUUE TeT168 716D 233a  244a 0.0a 71d -
TCLigB 70.8 b 152¢ 23.5a 0.0a 16.7 ¢ ---
8 CK 49.8 ¢ 202 ¢ 212a 0.0a 31.2a
Tcb43 58.8b 244 ¢ 10.2b 09a 18.8b
Disbub
TCT168 75.8 a 382a 183 a 0.0a 00c
TCLigB 76.6 a 30.0b 18.6a 0.0a 6.3c¢c
CK 80.8b 11.6 be 93.1a 90.0 a 100.0 a 12.1a
Tcb43 96.7 a 13.0b 94.7 a 81.3b 100.0 a 12.7a
No-disbub
TCT168 91.1a 154a 80.0b 90.0 a 100.0 a 12.8 a
TCLigB 87.5a 10.5¢ 88.3 ab 82.5b 100.0 a 13.0a
15 CK 60.3 ¢ 14.1¢ 97.0a 99.1a 100.0 a 12.0a
Tcb43 73.0b 16.8 ¢ 88.2b 97.2a 100.0 a 12.1a
disbub
U TeT168 87.0a 294a  912ab  865b  75.0b  12.4a
TCLigB 86.5a 22.1b 96.6 a 96.5a 81.3b 123 a

'Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).
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Table 7. The elemental nutrients lontena of Eustoma in leaf, flower and stem

Microbial N P K Ca Mg Cu Mn Zn Fe
Plant part

treatment (%) (ppm)

CK 3.38ab'  0.18¢c 292b 0.82b 0.72 ¢ 19.5b 55.0c¢c 6.0b 125.0b

Tcb43 3.00b 0.20b 336a 0.78Db 0.74 ¢ 18.0¢c 52.0d 6.0b 103.0b
Leaf

TCT168 3.00b 0.33a 3.68a 096a 0.85a 21.0a 59.0b 9.0a 123.0b

TCLigB 358a 0.19b¢ 2.64b 0.81b 0.79b 17.0d 61.0a 6.0b 181.0a

CK 1.84a 0.23b 1.61b 030a 0.24 a 6.0b 14.0a 8.0b 24.0b

Tcb43 1.87a 0.22¢ 1.59b 0.27ab 0.24a 7.0b 12.5b 9.0b 26.0 ab
Flower

TCT168 1.58a 0.25a 1.66a 026ab 0.22b 9.0a 11.0c  15.0a 27.0a

TCLigB 1.84a 023bc 1.61b 024D 0.22b 6.0b 12.0b 8.0b 24.5 ab

CK 1.0la 0.09b 1.89a 0.27a 0.23 a 3.5bc 5.0a 2.5b 10.5a

Tcb43 0.87a 0.09b 1.96a 0.23a 0.19a 3.0c¢ 4.0a 3.0ab 7.0a
Stem

TCT168 0.81a 0.15a 1.94a 0.26a 0.20 a 5.0a 35a 4.0a 85a

TCLigB 1.06a 0.10b 1.98a 0.27a 0.22a 4.0b 45a 3.5ab 13.5a

"Mean separation within columns and treatments by LSD test at P < 0.05 (n=16).
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Research on Application of Microbial products in
Increasing Productivity of Eustoma and Quality
of the Cut Flowers'

Woan-Yuh Tsai 2, You-Hong Zeng 3 Chein-Wei Chen *,
Chien-Chih Kuo 2, Ya-Wen Kuo ° and Ting-Zhan Zhan *

ABSTRACT

In the experiment, three different microbial products were applied in Eustoma planted in the
soil field for understanding their effects in increasing productivity and quality of cut flower.
Drench of microbial products of Trichoderma sp. TCT168 and Bacillus velezensis Tcb43 can
increase plant height and aboveground fresh weight. Higher flower open rate of Eustoma among
3-7 flower open in the field was found in the treatments with drench of microbial products of
Trichoderma sp. TCT168 as 95% followed by 65% of Bacillus licheniformis TCLigB and 0% of
CK treatment without application of microbial products. The characteristics of cut flowers in vase
among different treatments were determined. At the 8" day, in treatments without disbub, the
flowering rate was higher but flower withering rate was lower in the treatment of applying
microbial products of strain Tcb43 compared with no microbial application; in disbub treatments,
flowering rate and aboveground fresh weight were higher but dehydration rate of leaf was lower
found in the treatment of applying microbial products of strain TCT168 and TCLigB compared with
no microbial application. At the 15™ day, in treatments without disbub, flowering rate and
aboveground fresh weight were higher but flower withering rate was lower in the treatment of
applying microbial products of strain TCT168 compared with no microbial application. In disbub
treatments, flowering rate and aboveground fresh weight were higher but dehydration rate of leaf
was lower found in the treatment of applying microbial products of strain TCT168 and TCLigB

compared with no microbial application. Lower lodging rate was also found in the treatment of

Keywords: Eustoma, Trichoderma, Bacillus, vase life
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applying microbial products of strain TCT168. Compared with CK, applying microbial products of
strain TCT168 can increase concentration of many elemental nutrients in plant, especially the
concentration of phosphorous, copper and zinc was all increased in the leaf, stem and flower. The
experimental results showed application of strain TCT168 products with the best effect in

promoting growth of Eustoma in the field and its cut flower quality in vase.



