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Abstract: Spores of Trichoderma reesei FS10-C were made into Trichoderma sp. preparation with alfalfa powder by
solid-state fermentation. And a pot experiment was carried out to investigate effect of the preparation on plant growth and
Cu accumulation of Elsholtzia splendens in soils spiked with 0,100,200 and 400 mg/kg of CuSQ,. The results indicated
that the plant biomass of Elsholtzia splendens showed an increasing trend in soils with all spiked Cu concentrations after
applying of the preparation, except for shoot dry weight in soils with external Cu levels of 400 mg/kg. The preparation
increased NH;OAc-extractable Cu in all Cu contaminated soils significantly in comparison with that in the control
(P<0.05), and also led to an increasing trend in Cu accumulations of all plants, except for that in shoot in soils with
external Cu level of 100 mg/kg. Cu accumulations were significantly enhanced in shoots in soils with external Cu levels
of 200 and 400 mg/kg, in roots in soils with external Cu levels of 100 mg/kg and in individual plants in soils with external
Cu levels of 100 and 400 mg/kg (P<0.05). The results suggested that this Trichoderma reesei FS10-C preparation could be
a potential bioremediation agent for Cu contaminated soil by promoting growth of Elsholtzia splendens and increasing Cu
phytoavailability in soil.
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Table 1 Factors and levels of orthogonal experiments for

optimizing fermentation conditions of Trichoderma sp.

preparation
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3 60 1:1 10

A7 1l ) () Tl 4 < A B 1l 7 ER A S 56 = 0 I
RAE U B AR 8 FS10-C [ 1=l 4 KR
T A R A R IR ) . R TR A AR 48 1 AS AR B T T
LA 1 91 0 7 5 2 I BV R RL(A) [ 7K EE(B)
AR (C)3 AN AN R 3 N KCF,
Fa BUGEIF FIR B R e R R A KR S



1100 I ES 7N

32 %

5Ok E

AP E IR 1R EERE A A0 8 T8 ki — e [l
IKEEIIAN LB TOK(EE D), A EEANERE 15cm
I 31 IR ML v K TRT Al R K TR 2 T JE TR 4 T
e g B 0F0 7B (10° cfu/mL) T 7K 1 45 5t
(F 1),28°CHALEEFE, 5 3d AR 8N 1 1k, 7d )&
TR AT FH AR B350 R FH I BR T B o H 50t ik
i (cfu/g), 4 CELRAFAEH.
1.2 ZARRI W T St

7 2.5kg T AN TIEANIE Cu AKF34 3
AR R [ CRUPE N A ) KRR (Pt
T TN KT AR )~ A BRI Pt M A 7+
N HIF)), B AR 3 AN i
(1) 4% AR B HIFIFEN 3 R 28 P17 3d
J A A 55 (R 75% 010 LI B8, G
IR R FH S I LV R 28 R P 1 1 R e 4
NG B 15 R RERN G R RAN AR 25 3 1K
i HH ERE 7K R 1 60%, 457 55~ Bt e e . Ak
IR = BE1T,6 H 19 H#EFRH,10 A 20 HUCSE.
1.3 ARG I H5 b A 7

Y I B TSR T AR e, 20 1 b RAR 25 )
WO AR F B SR KRN 25 38 1K b vk G 48 1,
105°C F &% 30min,80°C 4t % 185 5 ji, 23 5l
A LSRR T T () K M5 RIAR 4391
ANEE AN K W5 WL R 7 L HNOSs—HC104(3:2, VI V) ¥ fi#
Jalll Cu WJE.AFEXFITE 20 HIF, 5 1mol/L
NH,OAc(pH {8 7)1 & (W EL 1:5),180r/min 7E %
16h,3600r/min 550> Smin, 35S JEM 1 5845 4%
A Cu F&.Cu K H KIa IR 7l sy ot
e,
1.4 Hdsorr

% EXCEL2003 il SPSS 12.0 475 46
VERN 7 22 53 W S5 £ s ab 22,

2 HRE5SH

AU 46 1 S5 A 1

TE A2 W 5 SR 0% A A ) 5 8 1 B A
P50 ABsCo BIPIRHE 20g, KL 11 AT
TFHARE 6% I A AR b A BB
{6, 074 R T 10%chu/.

KBTS 35 10 SR AR T A, T 40T 2T 4

21

FOCPedEE. LT RSB S R
IR G 2R R e A R Rk
ANEE TR P 75 A8 TR A A AT U RAIE S, LUK
TR T ARy R 5 AN () (R0 ¢ S5 T A AL
AR Tl 2 R B 5 T A A b
TR AN G I T HEA T A B B4 5L, w3l (A R
A5 P A B A e ] vk n] 2
] A TR . DAL b 12 L PRAC e 1) 35 R AT 7 467
PSRN (R i NS R7) VR IR K/
2.2 AEEIGS M A 55 AL 5

x2 AEHFNBMNEFEMERIZM
Table 2  Effect of Trichoderma.sp preparation on biomass

of Elsholtzia splendens

SN Cusk b M EETE  RTE Heis
F(mgkg) H  (g/hh) (/) (cm)
1 5.49+0.06b 1.12+0.04 b 55.75+1.75b
0 2 7.10£0.48 ab 1.13£0.09 b 57.384+0.88ab
3 8.77+£2.03 a 1.62+0.10 a 59.63+2.13a
1 6.68+0.37 b 0.70+£0.03¢ 53.00£1.09b
100 2 9.23+0.03 a 1.23+0.08 b 55.08+1.77 b
3 8.22+1.50 ab 1.45+0.12 a 63.63+1.63 a
1 6.54+0.58 b 0.85+£0.08a 55.92+0.14b
200 2 6.37+0.78 b 0.72+0.11 a 52.9243.06 b
3 8.89+0.31 a 1.00+£0.22 a 59.884+0.63 a
1 8.32+1.41a 0.68+0.11 a 50.38+2.38 ab
400 2 8.05+0.36 a 0.56+0.04 a 49.83+1.15b
3 5.16£0.04 b 0.69+0.03 a 53.63+1.63 a
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