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Effects of Trichoderma longibrachiatum T6 on growth promotion
and physiological characteristics of Brassica chinensis
under different seed treatment methods

GUO Caiping, ZHANG Lu, SUN Chenxi, MA Yaojie, LI Xinran, JING Tao, XU Bingliang, ZHANG Shuwu
(College of Plant Protection, Gansu Agricultural University, Engineering Laboratory for
Biological Control of Crop Diseases and Pests, Lanzhow, Gansu 730070, China)

Abstract ; In this study, the effects of Trichoderma longibrachiaium T6 strain and its spore suspension and fer-
mentation filtrate on the changes of seed activity, root development, leaf chlorophyll content and soluble protein
content of Brassica chinensis were evaluated using different seed treatment methods of water-agar culture, soaking
and root irrigation. The results showed that the relative growth rates of seed germination rate, germination index,
radicle length, plumule length, fresh weight and dry weight were increased by 2.51%, 20.55%, 70.79%,
21.98%, 32.00% and 30.00% after treating with 7. longibrachiatum T6 by the method of water-agar culture, re-
spectively. The relative growth rates of total projected root area, total root surface area, average root diameter, total
root volume and root tip number were increased by 58.49% , 58.79% , 18.18% , 100.00% and 77.88% , respective-
ly. Using the seed soaking method, the T. longibrachiatum T6 spore suspension (1.0x10"cfu + mL™") significantly

increased the seed germination rates, germination index, radicle length, plumule length, fresh weight and dry
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weight and the relative growth rates by 2.06%, 19.60%, 82.21%, 43.36%, 31.58% and 40.00%, respectively.
The relative growth rates of total projected root area, total root surface area, average root diameter, total root vol-
ume and root tip number were increased by 44.19%, 45.52%, 13.04%, 100.00% and 28.57%, respectively.

Greenhouse experiment showed that the fermentation filtrate of T. longibrachiatum T6 significantly increased the

chlorophyll and soluble protein contents of B. chinensis seedlings. Compared with the control, the relative growth

rates of chlorophyll and soluble protein contents were increased by 31.95% and 11.40% after treating with the fer-

mentation filtrate of T. longibrachiatum T6, respectively. Therefore, T. longibrachiatum T6 strain exhibited signifi-

cantly promoting effect on B. chinensis growth by the application of water agar culture, soaking and root irrigation

methods.

Keywords : Trichoderma longibrachiatum T6; Brassica chinensis L.; growth promotion; physiological characteristics
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Table 1  Effect of Trichoderma longibrachiatum T6 strain on the seed vigor and
seedlings morphological characteristics of Brassica chinensis
Abm R REFHREL PRRIEARKE  HRIRZ R LilyS i) BT E
Treatment Germination Germination Radicle length Plumule length Fresh weight Dry weight
reatmen rate/ % index per plant/cm per plant/cm per plant/g per plant/g
KAARE T6 Hitkib
Trichoderma longibrachiatum — 92.43+0.27a 11.03+0.12a 5.38+0.33a 2.22+0.07a 0.33+0.03a 0.13+0.01a
T6 strain treatment
CK 90.17+0.18b 9.15+0.05b 3.15+0.53b 1.82+0.13b 0.25+0.01b 0.10+0.01b

TE: R PR R R BON A TR 45 2 KB AR L W28 S B A0 T BN AL BUR 2 7 KB . RIZVER R A RN PR

Duncan [RHi M EERIAE P<0.05 K V-2 8%, TR,

Note : The germination rate and germination index in the table are the data on the 2" day after treatment; the radicle length, germ length, fresh

weight and dry weight are the data on the 7™ day after treatment. Data in a column followed by different letters are significantly different at P<0.05 based

on Duncan’ s multiple range test. The same below.
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19.60% .82.21% 43.36% 31.58%F1 40.00% (3 3) ,
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HERAX BRI
X IRAR L, KBRS T6 T Wk AL 78 7 I
EALAL PR /NS AR & R A AR KR 2 H ok

> 1 BB K B2 455 /1> AT
P 4B) T 100 ARG 2 FL e (1 T
4A> ° J{($§7k% T6 %**@%%Y?Y&Ez@ﬁfiﬁ y /J\ Note: A: control; B: Trichoderma longibrachiatum T6 strain

N 24 HLE, 0 4 0 SFZ45 /é treatment.
{EE?K*E/%AQ»TXE{/ /\\AL‘»*E%%@ /\\:F:t/j*ﬁ/%ﬁ’f N = ﬁﬁﬂ(ﬁ? T6 TE‘I’HX‘J‘/J\H%?JJEEKEI‘J%HF‘J

SRR A B AR 2 g X R A3 ) 4 I 44, 19% Fig.1  Effect of Trichoderma longibrachiatum T6 strain
45.52% .13.04% .100.00% 1 28.57% (F 4) . on the seedling of Brassica chinensis growth

R2 KEAE To BHkI/MNuSKBEKIRREREZ BN

Table 2  Effect of Trichoderma longibrachiatum T6 strain on the root growth and development of Brassica chinensis

IsXis - ATIE N SARE WA PR R AR SRR TR
Jusi] . . o ™ N
Total projected Total root Average root Total root Root tip
Treatment 5 5 . 3
root area/cm” surfacearea/cm~ diameter/mm volume/cm" number
KBRS T6 HitkabH
[richoderma 0.840.05a 2.62+0.16a 0.2620.01a 0.02+0.001a 74.00+2.41a
longibrachiatum
T6 strain treatment

CK 0.53+0.03b 1.65+0.09b 0.22+0.01b 0.01+0.001b 41.60+2.66b

(A) (B)
TE: A XTI B ARBORE To Bitkab 3, ALK B KBRS T6 TE R T BRI 2
Note: A: control; B: Trichoderma longibrachiatum T6 strain Note: A: control; B: Trichoderma longibrachiatum T6 spore
treatment. suspension treatment.
B2 K&EAE To EHk3H/NIFKRRBERKEZFHIM B3 K&EARE To Bk FRIFRx/NmREE KPR
Fig.2 Effects of Trichoderma longibrachiatum T6 strain on Fig.3 Effect of the spore suspension of Trichoderma longibrachiatum

the root growth and development of Brassica chinensis T6 on the seedling of Brassica chinensis growth
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Table 3  Effects of the spore suspension of Trichoderma longibrachiatum T6 on the seed vigor

and seedlings morphological characteristics of Brassica chinensis

KR KRR PRRARIE  BBRIRZERE Lik/S iy Bkt
b3 o o ) . .
Treatment Germination Germination Radicle length Plumule length Fresh weight Dry weight
reatmen rate/ % index per plant/cm per plant/cm per plant/g per plant/g
RAAREE T6 Btk
B b
. ikl {?@ALIEA 91.01+0.42a 10.86+0.17a 5.43+0.34a 2.05+0.20a 0.25+0.03a 0.07+0.06a
Trichoderma longibrachiatum
T6 spore suspension treatment
CK 89.17+0.18b 9.08+0.04b 2.98+0.20b 1.43+0.08b 0.19+0.01b 0.05+0.02b

RS KEAE To Bk EZBERX/N ML B RE
MAREEASENRE
Table 5 Effects of Trichoderma longibrachiatum T6 fermentation
filtrate on the chlorophyll and soluble protein content

of Brassica chinensts seedlings

fbsm MRS AR A
Chlorphyll content Soluble protein
Treatment . -1
/(mg-g ") content/(mg - g~ )
KB T6 Hitk
RIS AL 3]
A B i
@ (2) Irichoderma 4.13%0.10a 45.24+0.85a
R / e . longibrachiatum
HE A XTI B AR EE To TR T BT AN HTL T6 formentation
Note: A: control; B: Trichoderma longibrachiatum T6 spore filtrate treatment
suspension treatment.
CK 3.13£0.06b 40.61+0.42b

B4 KEAKRE To HKATRFRX B
REERKKEHZIM

Fig4 Effects of the spore suspension of Trichoderma longibrachiatum

T6 on the root growth and development of Brassica chinensis

T P ISR R AN TR B A AR RS 5 30 KA
Note : The contents of chlorophyll and soluble protein in the table are

the data on the 30" day after treatment.

x4 KEAE To BFRFHRIMNNAKBKIRRERRFHZM

Table 4  Effects of the spore suspension of Trichoderma longibrachiatum T6 on the root growth and development of Brassica chinensis

JSEie AN SRR

THRR LR SRR

b . R%
i Total projectedroot Total root surfacearea  Average root diameter Total root volume *EJ{;&
Treatment ) 5 Root tip number
area/cm /cm /mm /cm
KAAREE T6 Eitk
B PR AL
. @%'mﬁ:@li}i 0.62+0.03a 1.95+0.09a 0.26+0.01a 0.02+0.001a 55.80+2.41a
Trichodera longibrachatum
T6 spore suspension treatment

CK 0.43+0.03b 1.34+0.09b 0.23+0.01b 0.01+0.001b 43.40+2.66b
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