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Abstract: In this paper,indoor physical test and biochemical methods were used to research the infuence of penicillium fer-
mented liquid to soybean seedling growth and physiological characteristics. The results showed that after the soybean seed and
foliage treated with the certain concentration fermented liquid treatment, soybean seedling growth was rising significantly, the
plant height, root length, fresh weight and root fresh weight of soybean were significantly improved, and the growth status was
better than control, and different concentrations had obvious differences. When the fermented liquid concentration get 5 g-L ™",
the effect was the best. Especially the root fresh weight, promoted rate reached 56.21% , enhanced seedling root activity at
the same time, the maximum could increase by 57. 82% . After seed and foliage treatment, the increment of the chlorophyll
content were 41. 25% and 15.40% respectively, superoxide dismutase (SOD) were 12.2% and 11.70% , peroxidase were
31.33% and 29.95% , hydrogen peroxide enzyme activity were 42. 8% and 20. 0% . It provides important theoretical basis
for fermented liquid application in soybean field and improving soybean yield.
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Tablel Effect of fermentation broth on the growth of third piece ternately compound soybean leaf

AbF e PR
Treatment Concentration/ ( g-L~") Plant height/cm
=Fh CK 11.33+1.01 ¢
Seed Soaking 2.5 12.77+£1.39 b
5.0 14.56 £1.13 a
7.5 14.24£1. 18 a
10.0 14.11 £1.40 a
20.0 13.46 £0.75 ab

(SIS H e Tk b H
Root length/cm Root fresh weight/g Plant fresh weight/g
20.00 £1.36 f 4.02+0.39 e 2.38+£0.22 e
24.37 +0.88 d 5.42 £0.46 ¢ 3.06 £0.16 d
28.79 £0.70 a 6.28 £0.45 a 3.56 £0.22 a
26.77+1.23 b 5.87+0.32 b 3.38+0.26 b
25.53+£0.72 ¢ 5.34+£0.33 ¢ 3.07 £0.45 ¢
22.29+1.37 e 4.66 £0.57 d 2.88 £0.34 cd
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Treatment Concentration/ (g+L~") Plant height/cm Root length/cm Root fresh weight/g Plant fresh weight/g
ZE -5 it CK 11.39£0.78 d 19.26 1. 13 ¢ 3.95+0.25 ¢ 2.19+£0.37 e
Foliage spraying 2.5 12.69 £0. 57 ab 22.89 +0.60 ¢ 4.43 +0.38 b 2.75 £0.36 be
5.0 13.37£0.93 a 26.50 +0.80 a 6.05+0.41 a 3.24£0.19 a
7.5 13.06 £0.50 a 24.17 £0.49 b 5.36 £0.27 a 3.01 £0.29 ab
10.0 12.30 £0.79 be 23.63 +£0.96 be 4.87£0.28 b 2.63 +£0.27 cd
20.0 11.70 £0. 85 cd 21.19£1.04 d 4.56 +0.42 b 2.42 £0.26 de

FrhNE T 5% BEKT, TR,
The lowercase indicate the difference at 5% level, the same below.
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Fig. 1 Effects of seed soaking with fermentation
liquid on root activity of soybean
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Fig. 2 Effects of foliage spraying with fermentation
liquid on root activity of soybean
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Fig. 3 Effects of seed soaking with fermentation

liquid on chlorophyll contert of soybean
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Fig. 4 Effects of foliage spraying with fermentation

liquid on chlorophyll content of soybean
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Fig. 6 Effects of foliage spraying with fermentation
liquid on POD activity of soybean
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Fig. 7 Effects of seed soaking with fermentation
liquid on SOD activity of soybean
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liquid on CAT of soybean

3 &ipSitie

VR 3 B2 A 2 B, R R 0 2 i s
XA R EAAEENE . REHAK
AR DR R S i e A B AR B, 4 I Jr R s )
PABR R K T2 97 i, POD  SOD | CAT #{2 By N i, 3
SEREE VR P R RE A AR S P RE S, PP LLIXE &
BB AT LR — Bl B & K B4 B DTt e
$E SR LE WA 2 AT IS, 10K X4 i 4 R KR
wmHARZE L,

FURGAE WA 24 v e B A5 0y 3k i) 3 B ol 2
A2l 3K A WA 25 T2 2R RE S FH R A% 1L KRR
R A LR 3 0 A R B R A 0 3 A el A

Y TR AR A IR, B h
Wik Hast A% A8 Sl i, R, i E e 25 AT R
R R R JB 7 1), R A A 25 F ST 1 AR
M H SR 2500 L, AU He FEF HAA R AF
HIBIRRCAR, Rl B 2 4 PR PR JCFR B i T T
AT LR A, T AL R ] A A g A
KON T, I HAT R B AE Py R T Box
A TR S R T T - AT R, A sl A W A 24 1
BN B, DT fa A6 i T T 2 AR I T A, e
DA 04 25 18R B e A AR 26 26 L s 4
LR TR [ N A 5 e R N L g FH 9 Pl e )™ 1) —
PR E A 25, B R — 2 B AT B A VR i e
Py KRS A Wy v B R 2 AR, Tz
ML A=, 30 E A AR5 2L
FEA HURI R B L, XA A AR AR 1R I 5 38
A HBE G N E Z TR R AT MELUET 22
AR RIR S S TR 2 b AR S R
PRS2 BRSE ) T, AN AU AT LA 32 b 9 Wi & F
E AR IR RE IR S A BT N TR K o AROREAS
2100 0 TR B 095 B R TR A 3 (1 2108, AT LA i
FE AR, VR AR R AR . AR &
PRI F 3, 2830 247 0 26 177 15, X IR BE A7 ok
RIS YRR, A fEEE, B, 7R AR AR 7
FH M5 55 AR B AT B 1 v A1k

AR F HE &AW, s 45 R R W,
R R AT BRI T5 1, 76 & B WOR b A =5 i Ab 2
Ja KRR ESTH BN, 7R HHk
FER) K T WAL FRF, R 2 4l i A K R B B B AR
PO R WU Py 5t T K AR T AR B AU AR ) A
HAVNFR I HiBE #0520 T B B eyt &, b B s
KGR AR bR AR G B A5 5] T
P, ANIm) v B2 b 38 () B U] I 25 R 7E K T TR VR
JE R 5.0 gL i OR Fefd o IR X AR i i A
i) , £ 3 28 5 g AT A 56. 21% |, [R] B3 58 T 41 i AR &
T T LR 57. 82% , 15 Fp 25 it A B I
O3B T SRR 41 25% M 15. 4% 5 E Ak
Yy Ak g 0 M 12.2% 1 11.7% 5 3 A Ak ) il
31.33% F1 29.95% ; i & 1k S B 0% 1k 42. 8% FN
20. 0% , 3% 2 P e R 52 3 T Ry FH B e K
IR T EEES AR

S 3k

(1] AR, SRISHD, FEAE, 55 . AR TR A K S A3
Freemsgma ], /e 25, 2014(1) : 85-88. (Zhu Y P, Xu L
L, Jiao Z Z, et al. The influence of growth agent to the physiologi-

cal characteristics of maize seedlings[ J]. Crops, 2014 (1) . 85-



404

K

fal

B 22

33

(2]

(5]

(8]

88.)
Brar S K, Verma M, Tyagi R D,et al. Concurrent degradation of
dimethyl phthalate( DMP) during production of Bacillus thuring-
iensis based biopesticides [ J]. Journal of Hazardous Materials,
2009, 171(1) : 1016-1023.

TH, HUUR, RAME, 5. REAYRGRRE]. A
AN B, 2015(2) : 149-150. (Wang K, Han G Q, Hou H
Y, et al. Biological pesticide development in our country [ J].
Modern Agricultural Science and Technology, 2015 (2) . 149-
150. )

EREESC . AR AR 2 KA S PR BRI ], et
58, 2014(1) ; 22-26. (Qiu D W. The status of bi-
ological pesticide and plant immune induced resistant agent[ J].
Agricultural Materials and Market - Marketing, 2014 (1) ; 22-26. )
Guijarro B, Melgarejo P, Torres R, et al. Effects of different bio-
logical formulations of Penicillium frequentans on brown rot of pea-
ches[ J]. Biological Control, 2007, 42(1) ; 86-96.

7T, /NI, akaLTh, A . JCAERURE A A R FSIL R
AR R M B SR E )] W2 EEEZ,
2012, 23(6) : 1369-1371. (Yang X F, Xu X N, Zhang H C, et
al. Isolation and identification of the secondary metabolites from
endophytic fungi Ficus carica of ¥FS11 [ J]. Lishizhen Medicine
and Materia Medica Research, 2012, 23(6) : 1369-1371. )
HEER, &8, AR, . FERMRERE S TTC I7E ki
R[J]. BB, 1994, 2(4) :4547. (Bai BZ, Jin ] Z, Bai
S, et al. Improvement of TTC method determining root activity in
corn[ J]. Maize Science, 1994, 2(4) . 4547.)

AT, BIRESE, WIOKAE, A% . BRG] 5406 A
HNERRERLT ]. ““PZ?\H/jC‘" 2242, 2016, 35(3): 61-65.
(Hu L, Hu Y L, Hu Y M, et al. Effects of 5406 antibiotic fertil-
izer on greenhouse of continuous cropping Capsicum annuum|J].
Journal of Huazhong Agricultural University, 2016, 35(3): 61-
65.)
HEFEHE , Bt fd . A A B HAR[ M].

R : WK

[10]

[11]

[12]

[13]

[14]

[15]

[16]

W BRAL, 2002, (Hao Z B, Cang J, Xu Z. Plant physiology ex-
periment technology[ M ]. Harbin: Harbin Press, 2002. )

92, WA, BUBHE, . FORAEE S I E kst
[J]. s Efe A, 2005, 21(6) ; 153-155. (Li D X, Guo Y
X, Yuan H Y,

et al. Determined methods of chlorophyll from

maize[ J]. Chinese Agricultural Science Bulletin, 2005, 21(6) .
153-155.)

HICIL, T, BRE . MUEMRAGUIR R IWRR T
W2 BE2f4R, 2010, 24 (1) ; 4649. (Yuan B B, Zhang H Q,
Chen J. Research advance on microbial pesticide[ J]. Journal of
Shandong Institute of Light Industry, 2010, 24 (1) : 46-49. )
RS, masnm, frdt, M. ARG IAR KON AT iR
[J]. LML WE5E, 2007 (7) : 10-13. (Song Z R, Gao Z Q, He J
H, et al. A review of researching present situation and application
of pesticides [ J ]. Journal of Agricultural Mechanization, 2007
(7):10-13.)

KN4, THREI, ZEUEE, AF L AEVPRIGTEAL]. PEALRARE
PR M (H AR RR) , 2002, 30(2) : 142-147. (Zhang
X, MaZQ, LiGY, etal. A review of biopesticide[ J]. Journal
of Northwest Sci-Tech University of Agriculture and Forestry ( Nat-
ural Science Edition) , 2002, 30(2) ; 142-147. )

Kaaya G P, Hassan S. Entomogenous fungi as promising biopesti-
cides for tick control [ J].
2000, 24(12) : 913-926.
], BE 4, LA, & BUEYIRBUGRR R R AR
WFE AW ]. %iEYJ_Z?ikﬂ#’, 2012(8): 4749. (Li
M, Ma Q Q, Zhao HJ, et al. Effect of micro-derived hardiness a-

Hei-

Experimental & Applied Acarology,

gent on endogenous hormones content in maize roots[ J].
longjiang Agricultural Sciences, 2012(8) ; 4749. )

MRS, LA, 3, 5 WRERIE BT A 2 I 2 A
ABRE P T[], TEIR AR 4, 1999, 15(4) « 226-
228. (Lin M S, Shen J D, Wen L, et al. Bioassay of physiologi-
cal activities of metabolic product of Paecilomyces lilacinus[J].

1999, 15(4) : 226-228. )

Journal of Jiangsu Agricultural,



