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Abstract: Effects of different dilutions of the fermentation medium of Trichoderma aureoviride on growth and physio-
logical characteristics of ryegrass were studied by seed germination and seedling pot experiment in vitro and pot experi-
ments. Results showed that different dilutions of the fermentation medium of T'. aureoviride can significantly increase the
rates of seed germination, germination index and vigor index, especially for the dilutions of 100 times by which seed ger-
mination rates, germination index and vigor index were increased by 96.55% , 37.41 and 7.83, respectively. Pot exper-
iment results showed that different dilutions of the fermentation medium of 7. aureoviride had obvious effects on the
growth of ryegrass seedlings, and can significantly increase the content of chlorophyll, protein, and defensive enzymes.
Especially the dilutions of 100 times can increase ryegrass root length, plant height, fresh weight and dry weight by
16.95% \13.33% \40.57% 73.68% , and 36.36% , respectively. The content of chlorophyll and soluble protein were
increased by 84.09% and 75.50% . Polyphenol oxidase, peroxidase and phenylalanine enzyme activity were significantly
higher than control after treatment with the dilutions of 100 times of T. aureoviride . Maximum activities of POD, PPO

and PAL were observed on 3 and 4 days after inoculation. Therefore, the results suggested that the fermentation medium
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of T. aureoviride has substantial effects on growth and physiological characteristics of ryegrass.

Keywords: Trichoderma aureoviride ; growth promoting; ryegrass; physiological characteristics
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Table 1 Effects of fermentation medium of Trichoderma aureoviride

on seed vigor of ryegrass

h i LR % B N "
Pz A kL PP T
. Germination Germination LT
Concentrations . Vigor index
rates index
200 x 92.18+0.29¢ 35.42+0.57¢  6.49+0.10c
100 x 96.55+0.65a 37.41+£0.60a  7.83+0.06a
50 x 94.10+0.20b  36.44+0.43b  7.02+0.08b
SRk . 93.48+0.27b 36.14+0.50bc  6.54 £0.06¢
Stock solution
X} B Control 91.63+1.02d 33.02+0.46d 5.57+0.09d

TE: 3R 1Bl s 8 R Ak 2 2 A 2 R BORINTEG 4R 4K
[FSEE G ARG FhE R IR 2 Duncan [BT L 2L K IRAE P <
0.05 KFZEREH.

Note: The germination rates, germination index and vigor index were
measured at the 8 th day in table 1. Different small letters in the column
showed 0.05 level significant difference respectively among the treatments by

Duncan’s new multiple range test.
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Table 2 Effects of fermentation medium of Trichoderma aureoviride on the vigor of ryegrass seedlings

W R /mm KR /mm fif 5 /mg FH/mg Lisyonaa
Concentrations Root length Plant height Fresh weight Dry weight Root/shoot ratio
200 x 57.48+0.73 ¢ 35.48+0.29 d 6.499+0.20 ¢ 0.26+0.01 ¢ 1.56+0.06 b
100 x 61.55+0.70 a 37.42+£0.41 a 7.83+0.13 a 0.33+0.01 a 1.65+0.03 a
50 x 59.10£0.59 b 36.72+0.74 b 7.02+0.04 b 0.28+0.01 b 1.62+0.03 ab
JEIR Stock solution 58.18 £0.28 be 36.44+£0.59 ¢ 6.54+0.11 ¢ 0.26+0.01 ¢ 1.59+0.01 ab
X B8 Control 52.63+1.09d 33.02+0.68 e 5.57+0.12d 0.19+0.01d 1.21£0.04 ¢

1 AR 5 A R /NE PR /R 2 Duncan FOBF E MR 2SR ITE P <0.05 /K F2ER B3,

Note: Different small letters in the same column showed 0.05 level significant differences respectively among the treatments by Duncan’s new multiple range test.
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Table 3 Effects of fermentation medium of Trichoderma
aureoviride on content of chlorophyll and soluble

protein of ryegrass seedlings
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/(mg-g™") /(pgrg™")
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50 x 3.09+0.03 b 1385.09+4.42 b
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Fig.1 Effects of fermentation medium of Trichoderma aureoviride on activity of polyphenol oxidase (PPO) of ryegrass seedlings
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Note: The data in the figure are mean + standard error. Different small letters showed 0.05 level significant differences respectively among the treatments

by Duncan’s new multiple range test. The same below.
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Fig.2 Effects of fermentation medium of Trichoderma aureoviride on activity of peroxidase (POD) of ryegrass seedlings
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Fig.3 Effects of fermentation medium of Trichoderma aureoviride on activity of phenylalanine ammonia lyase (PAL) of ryegrass seedlings

THBI | A [ i A R e A i R I WX R 22 A B TEAN RV A KR SR AR A I RN T2

AH A AT B A AR A T, JE R 100 £5 /Y
DRER A B R RERONT A (R o AR I BE R bR o
AR EE L AT B A e 2R AR T . H AT AR Y
WFFERBA , A X 22 i ) LA i A2 000, /s
2 BN B KRR IL S A B IR R
b S MENEC AR ] T R A MINELE = N
— 0, Tt A SR T 5 I B &l i P R R RTR
EIHCXS AT BT AN, 5 Altoma' ™) 25 & BLIA IR ACHE
T22 TR R AEAS $ e ML) 19 A K X — S5 R A —
£

FLIM2R NI IR AR 5 6, LR OR TN R A 24
(PAL) . Z Ty & (L i (PPO) Al ik S AL ) I (POD ) iX =
ol S )L 75 0 e P 085 A2 A, 5 R 3R WA [)
R ROR SRR B A BB A v 4 R Al s B
Fr MG YUPEAR S 175 1 B 2 35 R, oA
(Rl P2 Z AU A 35 1 28 5, U HOR MR O 100 1
14 5 B RO0T PR A2 R A W M 3R L IR R A
SPUVEAR S B BTG PR R W B W . R SR AT R
WA, B (AR R T23 T I 00T 78 it By A0 it 15 41 A



162 T2 X AR AT

32 %

WITEVEF o Yedidia ) 244 14 R AR T203 4750 5
i JIVBR ARG , WA S LR SR BE TR T203 27 1 2 IR
PRSI B JZ I, AR 1) 3 S AR B A T i B
T203 5 FAEH AL THME . HOAELE T IR R,
IR AR A e R B A AR, AR A A A 22 I R
PR S A Wt TG A1 4 5 ) T P K T BB
T , IR R e kK R AR S S K R AR AR ™
HEBURTER 5o AP FEEE A5 AT R BT T4 2R
HA—H

PRI | PR A R T X FB 22 B f) A R U 3
SR DE A AT, JF REAS 25 A i v R A F SR R4
AR B S S PR A SC AT 1 {5 H i
X IR A B T I8 HAL T 2B B, 1 4 3
BRI B A AR R A i A 5 i — 2B IR A
IS o

& % X #k:

(1] XEH, T 22, FHiH, 55 . NaHCO; M T Tl B X} H 2 71 4)
WOEE PR AR R L] AR 523, 2010, 21 (11) : 2836-
2842

(2] RN, SKRLEE, FIMEL, 25 . 40 Mt f 2 27 5 Fh 1 1 A& Al i
R[] K EARFFRFSE, 2011, 18(4) : 207-210.

(3] B 6,3 B 55 R B A KA R A AL IR 4 A 1 5 e
[J]. B FAEZS 2442 ,2002, 13(1) : 109-112.

(4] TRIL,REIAKE, T2 4 Rt i T 42 s & S e 2
FRAMBC R B2 [ 1] K P F5 23R , 2005, 19(4) : 32-
35.

[5] XER,ZFEE, 22500, 5 BURIDY L 15 FARAE O E )
b7l A AR LA [0] . 7 P AR 252441, 2003, 14(9) £ 1416-1420.

(6] BREWME, 17 H e, BHras, 4 Ko RN T 50 KRR T &
Y ARNZT] . FF,2002,2:20-22.

(7] ARWR AL B 4, %5 PEG B30 4 = Fh S BH 5 R T
RRANE S [T]. T 5 4 X R BF 5T, 2012, 30(5) : 99-
103.

[8] Munns R, Tester M. Mechanisms of salinity tolerance[ J]. Annual Re-
view of Plant Biology, 2008,59:651-681.

(9] Z= D% AW, ST  BORRh 71 R IR IE [ 7]\ —f 2
Bi2F 4, 1993, 16(2) :68-71.

(101 8k FI,BEBRE,JH 48,48 DU KR AR RHA R B % o 1A
T REEABIIA BT[], G RO R, 2011, 39(29) : 17899-

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

17901.

A, RIRCE R R A SR AR BURING BB AR 5T
(] Z24%,,1991,18(2) : 159-162.

IR, PN, T ER R G BN N L b e A A R
fERERPAG L] FlR2E,1999,16(6) :43-49.

Weinding R. Studies on a lethal principle effective in the parasitic
action of Trichoderma lignorum on Rhizictonia solani and other soil
fungi[ J]. Phytopathology, 1932,22:837-845.

WA AR, X B, 45 I R 82 T2h230 X JLAI R 3 1
PeAE A Ko & B ia A0 4R (1] 74 B ARl 2 4K, 2008, 21(6) -
1603-1605 .

A AR T 2 ML AT T E AR R AL, 2008
35-38.

X, BailE, £ 22, %, La(NO3); X ERH 30 T~ B2 wiL)
B R0 A BRI A 2 R [0 ] v A 25l 241, 2011,
19(2) :353-357.

PRERZE . A= WAk 27 523 7 R FEOR [ M. e st B et
2002:197-199.

WES EA B RN E AL B Rk S5 EOR, 2007, 27
(2):98-100.

K %, RO . % S ik E s 2k e R s
FRINREOIR] . E AP EE 226K, 2007, 14(4) :49-50.
FR B VLM A A TR A 1R 5 I 1 7 A S P Y
[J]. Z gl B2, 2007, 35(2) :361-365.

TR AT 8% B0, 45 . 8 T 36 [ 5 | R AR AR 4 iy
TP SRR 1] T 54t XA 5T, 2009, 27(6) - 144-
148.

MR, BEEIR, BRI WIS T2 - 16 S 0k K
TESIHEE L] BT, 2005,24(11) :4-7.

RPN, IR T B33 , 4 AR il 10 g e gl A K
R ()] BRI R ,2006,34(21) :5482-5492.

Rt 73 , AR, S 58, 55 WA ROREE RT212 X 840 i e A=
FERALELLI] LRl 2441 , 2007, 23 (3):254-255.

Altoma R E, Norvellw A, Bjok K A. Combining effective strains of
Trichodema harzianum and solid matrix priming to improve biological
seed treatments[ ] |. Applied and Enviromental Microbiology, 1999,
65(7):2926-2933.

Yedidia I, Benhamou N, Chet I 1. Induction of defense responses in
encumber plants ( Cocnmis sativus 1..) by the biocontrol agent Tri-
choderma harzianun [ J]. Applied and Enviromental Microbiology,
1999,65:1061-1070.

WAL Y 8RR SOREN R A %
B S AL PRS2 R [ ] B Y22 412, 2003,30(5) < 1-5.



