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BREAHAVEIRYYE - f T D RE R R RE (B » 2019) - AKE(EF (Trichoderma spp. )@ 45K H
B BEZHFENBRETVEAERR - 158 - 2R - HYRIEAMATSE SRR b Bl
FHERE - YRR ~ S5 REFES A BRI A 2014) o FEY4HAEE Y F BRI R R
(Kadam, 2009) » H1 B(1—4)2# 1Y D-Aj&jE4H R 21 (Updegraff, 1969) » 7R Ryt 5 F i S E AT RA
Y SHEY)REE S0%LL L —fRM T BRAERAYE R S 40~50% o IEAMOFEE « &
1~ HRE R ZEIENRERES - BB RNE ERR - YR 2 B RO E - TR K EHTE
EERE AT ZALEY)(Fry, 1989) /& (2011) K Kubicek (1992)845HY » AMIE Fo b AEGRAE 7 el
FEME FAHRE R SV R RV . — RN nT A ROR A ) o el i Ry e i B R S g
B Z HEY - A HEAR S E o o] 4 ka SRR - AR B 2 B R VUS| (8 H A RE 2 FIE R [
B o PRS- PRI 4ERE 2 {18 H (Biswas & Narayanasamy, 2002) © DI EE2EH]
BRI A RV EEERZES] > BIOEAHEH(Amira et al., 2011) ~ i Hi(Haddadin et al., 2009) &35 4
B(FE » 2023) 7 FERYIE - FIFIEAEVE% 2 £ ERIERY) AT THEALEUE - Bifd&k R (Trichoderma
virens){% » MHECRSEE 2 BHRAH - HSE R AR AT 4aHT 60.9% » &84S SREUR » R 2 BR A AT
MR (Xylanase) fe #4E 22 (Cellulase) 2 i 1 B B2 = it H HE4H(Amira et al ., 2011) 5 HiESRE DL HE
ELH(Phanerochaete chrysosporium) 7 5 £X 7K {E & (Trichoder ma harzianum)#E7 TR 3 30 H 1% » Ha4
ZRANEREBIRIED T 59.25%K 71.9% (Haddadin et al., 2009) ; AME & 7 L M) R HERE
(exoglucanase, EXG)~ N )& E5FEEf(endoglucanase, EG) Kz B-fj & Hf( B-glucosidase, BGL)ZE =f&
SRR o Ry IR AR A LA RH S (5T > 2011 5 Ahmed et al., 2009) - £ A (2023) 2 SCRRFE S - AR
i TCT-POO1 FERIAZE 18 HIEI AR EE 1%~ RIBRYVE IR FR(CEEE ~ Bk - LS 14 H - gel#
(EFIERY)E 220 33.3% ~ KD 46.9% S A4EZ 15.4% 2 & & » DL TCT-PO01 B 2 HIRIEHA T
ZHAE HERESE PR 14 H > BEEM S 0ERE - GRFEERGYE SRS E - B
SRS RN EIBLE T RD 14% ~ 24.3% % 14% » 6 HAEW I A E &8 0.46% »
PRER4H 2 HHFE B Ky 2,558.0 kg/ 0.1ha » BEZ S ¥HT4H 2 2,153.6 kg/ 0.1ha » BURFIABIESE AZLH
EEER R AT -

B N B R ES FIEAY 2,500 2B > Rl e BRI 5 8 piebA b - A A E A R E 5
FEAIRIIRET 6-18 A » 25 DINI ~ A7 R HE - 2R 7 E B FEE - BT
BETIERNAE TS » PTAEIRIR R IR RER - AWH7E 2 HAYEASE DA 55 A (2023)F2 HH 38 A TR ER R =X
2 ERE R R R R B R » SR ESSUR - WAF R R RS A AR R Y B IR A I
flaBaEE 2 s -



AN FH 7 e B 5 PR p P e P PRI SC R A 59

MHERTTIE
— A HEEER BRI R B EEIER
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£ FIDoris(1956) 7 E J55# + HAFFO.1 g AR NI AL0 mLEHETK » £30°C KR
3N EUH R TESH FLA10000 xgi0r 045 + B B HOBEANIE & I 2/  jpt
B T0°C KRS » 1455 2 M AR e DLl 2 2 BI5E « 0.1 mL ES9 » AILALO mL 5k
T > FHIAO.1 mL 90%7 5 carbolic acid) K6 mLyEREE &9 » BFE305M8H » LAST IR
51490 i B F  MERE(E » BRERI4E10.5 pmole/ml D-glucoseAZ + Bfir DI%FerR -
(=) Bl 2 s

R FilDoris(1956) 2 MIE J73 » 6 FILHESS 2 PR A2 mLZHE 77K > A KEp #1557 -
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(=) BEZMIE
{KHE Updegraff(1969) LK Viles & Silverman(1949)55 A2 SR » FHIERARAER Z (BERAHRL > #E
TTEMIER - HLO.1 gBEA > fiA60% H,SO4 30 mL » F#E 3077 #1% » FELL60% HySO, HEfTER 2
50 mL - 5 SR 1% DA SR AR AET TAEE - HL2.5 mLJEIRNIA47.5 mLEEE /KRR 2 7/Kin H#ETT) -
HU mLERAEVE S f1A0.25 mL 2% EAAR] » FHI1A4.75 mLRHSO /&R 295 - FFE 12
Jr8E - DO eefERET620 nmii & T HIERSEAE o REAE R A LA AE RATAE B E 2 AR
& RSP EEREE - B LU%ER -
= BB RILBATTE
TIEHURE (IS AS HIBAE T A Ko @ 2B IS SRR R R T » AR (PR & AR e A i B
JiFH1%35 HAETHUEE - JFREER RN TR - HR20 emZ £+ » FRE A EE - §—HEIT
EBE R G A - HEATIR B ITIESE - K IR EAKREZ% - P2 mmi - #THE - /M8
ECKpHM7K : :(1:5)2HUi% » DAEEMOENIE s AHE & &5 Walkey-Black/ £ M E (Walkey & Black,
1934) : FH 5w i Bray No.1757%(Bray & Kurtz, 1945)HlHIG FSHEEAMGE + SCHAMEST AT 1 MEEEE %
(pH 7.0) + @ &L 10HHE » A E M8 (Sharwood, 410)H17E(Olsen & Sommers, 1982) 5 &
HaMESE ~ 558 F E IR UL A EE (Hitachi, Z-5000%)3H(7%E (Kundsen et al., 1982; Lanyon et al., 1982 ;
Yoshida et al., 1976) -

PO ~ #RET AT

35 25 #42 FI) F Statistical Analysis System 9.4 (SAS) Z 4% #E (T £ /N B35 75 5 3 77 7 (Least

Significant Difference, LSD) Fhii s B[ S (E > 72 B -
FEREAZTEm
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(B =) > FRERAHABE TR % 14~ 28 ~ 42 H 43 71l £586.8% ~ 74.6% 52 50.8% » [ ¥ HALH HI| 43 B1] £592.7% ~ 88.5%
F280.2% ° FEidhik /Kb EV MBHER S E T 2 BLHELE RV I RBOREZ AN~ 4
wHEETTEERIEERN » HRE A &R R i
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Fig. 1. The total sugar content(TSC) of the field production residues of grape branches treated with
Trichoderma TCT-P001 in Dacun experimental field area. [ bar= represents standard error.
(n=9).
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Fig. 2. The starch of the field production residues of grape branches treated with Trichoderma TCT-P001

in Dacun experimental field area. I bar= represents standard error. (n=9).
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Fig. 3. The cellulose of the field production residues of grape branches treated with Trichoderma
TCT-P001 in Dacun experimental field area. I bar= represents standard error (n=9).
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Fig. 4. The total sugar content(TSC) of the field production residues of grape branches treated with
Trichoderma TCT-P001 in Xihu experimental field area. [ bar= represents standard error (n=9).
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Fig. 5. The starch of the field production residues of grape branches treated with Trichoderma TCT-P001
in Xihu experimental field area. [ bar= represents standard error (n=9).



64 EPEEEN RIS R — =

C—treatment NN CK e dpe= treatment ey CK

Cellulose content(%)

100 93.2 60
--~~ 87.1
-~ 100 S- ~——— + 06
s 80 868 S mea :
> s
< -
S 60 311 310 Sso 30.8
5 270 29.0 - ~.§ “
3 232 25.7
9 40
8 15.8
=
3 20
0 0
0 14 28 )

Day after treatment

[ 7N~ TE R e A A A R IR BRI BRI TCT-PO0 118 2 A R e e B8k -
Fig. 6. The cellulose of the field production residues of grape branches treated with Trichoderma
TCT-P001 in Xihu experimental field area. Ibar= represents standard error (n=9).
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3010 » DB IS R S & B REEATE2.75% » EEE 52.73% » MR E R R
AR - THAWE SR 52.80% @ SEE R ERIIARBERIE>3.00% ; BaELUEEE
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SR ARSI AR IR B H 15480.0 megke ! BEZEAEEIRT  HHESFS &L
PRSI 2 389.1 mgkg ' » BEE SN S/ B R HAT ¢ MR R IR R
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s ERHE 2 HIEEEE TSR GEE D) BT ~ MR IR IIREE AR IR pHAE 77
A Fs7.64 ~ 7.595:7.54 » =FffEE =R - ECH » A RIRNIIAREE R 2 0628 Z KRNI
R 2 0.80 5 $f4H 2. 0.82 5 TIEARE S B IERTF51.52% SRR Fs1.58% - HENS S R
Al A= GRS 2 2 B B DU BRI R IR R EE 2 70.3 me-kg ' i » ZREBLPEHIRT 2 65.0
mgkg!  MEEFEVEER  (HEEARRINERE > 55.7 mgke' ; TEZH ~ §5 ~ $E27 O0HrEhik - pEEEAT
Je R B B SRR M B - (B TR ~ 8 - P RERELER o BRIHAT R WA RN By S
TR AR - RHEATE R AR IR BRI S 55166.0 mgkg ' F2154.7 mgkg' - SHEEEEN
SRR 2 1203 mgkg! -

TR R R IR ER S EA FIRVEE /1 UL R S B 0 E TR E
SRR A R S R (E © 2008) § [§(2000) 7 Sk 5 H gt Ca® » Mg® ~ K"~ Na"~ CI'~ NO™ »
H,PO, " RSO, %k T 2 18t Y BC{H » AXEER > 3 E i - fERIE SRR E
SNEBTHEA S BEEMERIRBHE Z X 222N AN HBHE - SLERZ
Wi HEECH SN ANHBHE 2 FH  BEEEFGVETE 28 TE > BERE -
EHERCHAEL AN ~ &~ B~ S RMEERYEER S - ATHILEEREEFHEE » 2019) - &H
Kkl NEERME - AralBHE TN TR e 8 RIS SR AR A E S EE
o iR & ARG DAY - e iR B &SI AN MR 2 PR A © o ff e 2 PR
RENNZRE EIR R 0 iR ELER R oy BRI 138 fee Tis sy ARE 2 8L IERFEIMEZ T8
TEESFEEER REEEARA RS Rt EE e TR & AT i AR > 115
VI Bk AR EER S AT AT B R B 455702GJ02082 - SR ER FHIE Ry 4R5R02F109132 - (i
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R BRGNS ETRMERE - SEREERHE - RSEHERNE L Z HE RS EH R
il > & RS R R BRI N M B S BRI B R E PRIE IR IR E S 35 =
EHE S 2SS B8 DEEE T 2R REERETHREARS HES R IREE
EEPEE RN EEYERRM -

RSP R » A BB & = R ER R 0 A1 R 11.7%~ 11.7% 50 14.3% A S iR B i E 2 5 -
TR I B R B 2 G551 W B B R SR FRIGE  388 2 TE I - W B i L T8 A 4
FIHEZ AR > R - ih3E ~ RE SRS - NI EER 2BV - REh T
—HAVERT SR R AR & S FFRIE > 2020) o 2R AEER T > JRHF (R B 7 FH & P ME T B
HBUEETA B > SR RS R IR AR I - AT Re R 2 Ty sUA R - R TR
Al > BT KR - FRETTI I ROTREEIREH] - My ieE i ik BERES 2 1B - BRIk A%
AR > A GRS MESOR R E R L5 - KORFET — B a & 4 Ay 2
T © AR SR i S5 R B B 58 AR 10 e A e i > AT e B B HH R B 2
RAAER - ANERHE HEE RS - RS E A LIS 2 a8 = B E 73 N Z PE#
B DT HKZ S8 o TR SRR R 2 8 2E R TR AR -

BETE A(2020) 8 A1 I EIREHEACAY 2 S8 E P o3 BRI 32 BT A » FL H B R BRI AL A
FELE 7 B BE B T T MRt » A O S B R A A R SR P A R PEL R e DA R i e e 25
TEZ AT » SRR R VA RESETEER . B B el S5 IREUR - R RIS Rl
Rl > AIMEHIEE AE Z EE RN R R ZWEs - A R (EEME - REEEMRESERNZ
GEIR o WG ERIR A ) AR TE P A A e HH e 2R R R E B A R PR 2 P T HY -

T KR H &R ARG TCT-P001 23 T TR 2%
Table 1. The effects on soil nutrients concentration of grape experimental in Dacun field area treated with
Trichoderma TCT-P001

pH EC OM P K Ca Mg Na Cu Mn Zn Fe

(1:5) (%) mg-Kg'

BT' 5662’ 0.9 275b 509.3b 3226b 933.6b 1447a 163ab 22a 40.0a 133ab 6516a
CGT  557a 0.09a 2.73b 5562a 307.7b 909.1b 1350a 159b 27a 451a 119b 660.0a
BCT 5552 0.09a 2.80b 499.1b 3332b 11318a 132.1a 17.6ab 2.0a 403a 155a 5557b

BCT&T 5.77a 0.10a  3.00a 480.0c 389.1a 1135.6a 1584a 199a 22a 485a 148a 5683b

'BT: Before treatment. CGT: Clean garden treatment. BCT: Branch crushing treatment. BCT&T: Branch crushing
treatment and additive Trichoderma preparation

2Means in the same columns followed by the same letter indicate no significant difference by LSD difference at p=
0.05.
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T FEE HE RN TCT-P001 B3 T BT 2
Table 2. The effects on soil nutrients concentration of grape experimental in Xihu field area treated with
Trichoderma TCT-P001

pH EC OM P K Ca Mg Na Cu Mn Zn Fe

(1:5) (%) mgKg'

BT' 7.64a 0.82a 1.52a 65.0a 182.0a 2211.2a 3803a 166.0a 83a 1353a 123a 5283a

BCT 7.54a 0.80a 1.58a 50.7b 162.7a 20453a 354.0a 1547a 93a 132.7a 12.0a 4840a
BCT&T 7.59a 0.62b 1.50a 703a 1753a 1915.5a 439.0a 1203b 9.6a 136.7a 12.0a 547.0a

'BT: Before treatment. BCT: Branch crushing treatment. BCT&T: Branch crushing treatment and additive
Trichoderma preparation

*Means in the same columns followed by the same letter indicate no significant difference by LSD difference at p=<
0.05.

= AREERH & R A R HN R TCT-P001 iR ¥R E MR 2 E
Table 3. The effects of treated with Trichoderma TCT-P001 on the crop characteristics of grape
experimental in Dacun field

Single bunch  Berries number ) Single berry ) )
: ) Size of . ) Acid  Sugar-acid
weight per fruit bunch weight °Brix :
) berry (cm) (%) ratio
(& (string) (2)
CGT' 255.8 b 31.0b 248a 9.56 a 20.la 10D 21.6a
BCT 273.6b 364 a 243 a 8.8l a 207a 12a 189b
BCT&T 302.1a 373 a 2.50 a 9.56 a 20.1a 1.0b 21.0a

'CGT: Clean garden treatment. BCT: Branch crushing treatment. BCT&T: Branch crushing treatment and additive
Trichoderma preparation

*Means in the same columns followed by the same letter indicate no significant difference by LSD difference at p=<
0.05.
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Table 4. The effects of treated with Trichoderma TCT-P001 on the crop characteristics of grape
experimental in Xihu field

Single bunch  Berries number Size of  Singleberry °Brix  Acid  Sugar-acid

weight per fruit bunch  berry (cm) weight (%) ratio

(2 (string) (2
BCT 262.9 a 289a 2.62a 10.8 a 192a 1.1a 19.0 a
BCT&T 2757 a 29.1a 2.64 a 11.1a 19.1a 1.0b 19.8a

'BCT: Branch crushing treatment. BCT&T: Branch crushing treatment and additive Trichoderma preparation
*Means in the same columns followed by the same letter indicate no significant difference by T-test difference at p=
0.05.
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Evaluation of the Effect of Trichoderma in
Agricultural Cycle Cultivation of Grape'

Hsuan-Chin Lan **, Chia-Chih Chang 2
Ching-Ching Hsu * and Ming-Hui Wang *
ABSTRACT

The grape cultivation area is about 2,500 hectares in Taiwan where central Taiwan (Taichung,
Changhua, Nantou) area accounting for more than 80%. About 6-18 tons of branches were produced by
pruning per hectare of vineyards in every year, which can’t be properly processed. How to effectively
remove branches has become a problem in the grape industry that were not able to completely overcome
for many years. In this study, grape branches were crushed on site and then Trichoderma was applied to
explore whether it could accelerate decomposition and achieve the effect of returning fertilizer to the field.
The results of the treatment showed that on the 42nd day of treatment in the two experimental fields, the
differences in total sugar, starch and cellulose contents of branches between the treatment group and the
control group were 28.1%, 27.9% and 19.1%, respectively in the Dacun experimental field. The Xihu
experimental field were 26.7%, 27.9% and 31.8%. Trichoderma treatment could indeed accelerate the
decomposition of the remaining branches after grape production. The soil organic matter content in the
Dacun experimental field was 3.00% after the branches were crushed and Trichoderma was added, which
was significantly higher than the 2.75% and 2.73% before treatment and the garden clearing treatment.
The soil organic matter content in the Xihu experimental field was 1.58% after on-site treatment, which
was slightly higher than 1.52% before treatment, but there was no significant difference. Comparison of
fruit horticultural traits showed that the weight of a single fruit bunch after on-site treatment with
Trichoderma in the Dacun experimental field was 302.1 g, which was significantly higher than the 273.6
g and 255.8 g without Trichoderma and clear garden treatments. Due to restrictions on cultivation and
management of farmers in the Xihu experimental field area, we only compared the fruit harvesting and

horticultural properties of the fruit harvested after on-site crushing with Trichoderma added or not added.
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After on-site crushing, Trichoderma was applied at 275.7 g, although it was higher than 262.9 g of not
applied Trichoderma, but there was no significant difference between the two. The results of this study
show that the method of crushing grape branches on site and then adding Trichoderma could indeed
accelerate the decomposition of grape branches and increase the organic matter content of the topsoil in
the field. However, it may depend on the original soil properties of the field area. As for the effect of
nutrient recycling, the results of this study can be used as treat branch methods can be choose by grape
farmers. It is hoped that the successful operation model applied in grape cultivation will be subsequently
spread to other crops, so that most of the agricultural production surplus materials that are not easy to add
value and reuse can be processed on site. In addition to returning fertilizer to the fields, it also achieves

the agricultural cycle.

Keywords: Trichoderma, production surplus, grape branches.



