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WE. AHHEARARESINHEANAESS LA EEYME KA R RCE, DRSS T E it
WM, WILTR T 5 P EEmAZEN A K I DON # R 77 1 m . 458380, 20% &R 7R & F 7Y 100 ml
WREE SR R NR L T iR 25 W3 e i B 22 1 U AR E/INK BT i e e 5 972 85 (1. 27 ¢) >
THTRANIE TR HE (0. 88 ) S EPRIEFREL (0. 84 g) STEERIE IR HL (0. 52 ) SHHATRIE T (0. 45 ) >E AR IE IR 4
(0.36 g) . BRI LB T DON B8 & 5=, 5512 951 we/L, AR A 5 K 7 56 & B H DON 2 %
FRI/NITF AR (1 418 pg/L) >4 &R (240 png/L) >THFRHN (224 pg/L) >WER (214 pg/L) >HEAMR (50
pe/L) , BERE S SRR 2 IEHIC R, AV E 25 R Bon | 5 T A s 77 3k R T 1) 90 ot AR I B
AT ET A AR R AR ZEI T R 5 AE ] T 63. 0% .60. 9% 63. 0% , H Ik A E AR (41. 0% 34. 4% |
34.8%) AR R(26.0% 18. 8% .23.9%) FHEREN(25.0% .15. 6% 21.7%) HHEFR(25.0% 14.1% 21.7% ) FIEH,
FR(7.0%.9.4% 17.4%) , XTIt 5 P 5L , Y R AR R e — Z IR B, XF 2R 4 83 70 1 i A R ™ B4 2, 7T
P2 = IR B R e B AT EAE Y A RE T, NI 35 25 S 1 A=

KR RO, FIEMAA; WiEiR; DON #HE
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Abstract: To elucidate the relationship between different nitrogen forms, especially organic nitrogen forms, and the
occurrence and development of soil pest, the effects of five amino acid nitrogen on the growth of Fusarium graminearum and
the production of DON toxin were studied by using Fusarium graminearum strains. The results showed that the mycelial dry
weight in each medium was significantly different when 100 ml liquid medium was added with 0. 20% nitrogen source, and
the mycelial dry weight in mediums followed the order of lysine medium (1. 27 g) > sodium nitrate medium (0. 88 g) > glu-
tamic acid medium (0. 84 g)> tyrosine medium(0. 52 g) > valine medium(0. 45 g) > methionine medium(0.36 g). The

content of DON toxin was the highest in the fermentation

broth of lysine medium, which reached 2 951 wg/L. The

s B #4:2020-03-10

EEWB . [W{ZE AV H (2017YFD0200600)

B TF(1992-) 5 bR, BRS04 BF5EJ7 1) content of DON toxin in the fermentation broth of different
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pg/L) > methionine medium(50 pg/L). Toxin content was positively correlated with nitrogen source addition. The results

of bioassay showed that lysine liquid medium had the most obvious inhibitory effect on seed germination, radicle and germ,

inhibition rates were 63. 0% , 60. 9% and 63. 0% ,

respectively, followed by tyrosine medium(41. 0%, 34.4%, 34.8%) ,

glutamate medium (26.0%, 18.8%, 23.9%) , sodium nitrate medium (25.0%, 15.6%, 21.7%), valine medium
(25.0%, 14.1%, 21.7%) , methionine medium (7.0%, 9.4%, 17.4%). When lysine was used as the only nitrogen

source, it had significant effect on the growth and toxin production of Fusarium Graminearum, which could increase the a-

bility of pathogen to infect and colonize the host plant, and induce stem rot.
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1.1 kM RnERE

AR T ( Fusarium graminearum ) : 7£ i858 [
EARZIERAR AL AL B RR, AEIR A
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Fusarium graminearum; amino acid nitrogen; lysine; DON toxin
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Fig.1 Effects of different nitrogen sources on the growth of Fu-

sarium graminearum
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BRI, 7 d B VG EAARR AR SR M AR, #i
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Fig.2 Colony diameter of Fusarium graminearum at different nitrogen addition levels

KB, H DON & 882 271 pe/L, B & R 5 97 it
RIEW T DON R G0 91 pe/L, A R4
Bl T = DON 8 2 1A AR ; 76 0. 20% AR
WINET AR R L B h R R S s, H
KR R B DON 5 &2 951 pe/L, HR M i
RIRIG IR R, ARG I B LW DON %
&N 50 we/L; 78 0. 10% R IR R INE T, B2 R
W AR B R WA T HE R i i, DON & &2 1 752
e/ L, FUROA T 24 R 15 7 5 R WL, B 2 TR 3 77 3k
KR DON #Z &0 31 pe/L; 7E 0. 05% 2R
WINEE N M R I IR R W h 8 R e,
DON 120 799 we/L, FLUR by % 24 1 b5 55 2k Kk 1
W, AR SRR B P DON RS =H 11
pe/L, 25 Lk A ] S0 X R 43 8k U1 1 7= DON
BFRMWEIEHAAEZES, K/NBT i & >
GRS 2 R > T TR 0 > 41 2 R > B 2R, I A &
iR AR AN 5 R i R A9l ) B 72 DON 2 &K (142
PHEFME Z M 2ZE AR RE, R4 K
M IER , AN — (R R B4R T 7= DON 2 [ 6E
71, R ZIR8%
23 FARAGBERMEMNEFRELZEBEX EXMTF
HH % H9 2 i

TE 0. 05% A VRIS Nt T, 15 37 3 & B0 oK

FhF 0 R RE M AN 35 2 i, s dl 75 0 2 e
Xof TR & 0 40 AR 3 L R A ek
T 38.0%, W AR A0 ] 3 35.9%, fk ZF 3l il 5
26. 1% ; i Z R 47 77 5 & e T 1) 10 7 R0 SR A 2L
P b 5 3 R TRV, W % A0 11 3 23. 0% , AR 4101 i)
21. 9% IRZFIMHI % 19. 6%, A 2R TR AN 412
PR 55 I 3L TN T Kb W A D SR 25 5 R
A &, R A R 97 3 e T VRORT KR 1 2 1 40 1
LESTEEN

1 FAMARESEBNRSHNELZBIEFRERT DONFES
=
Table 1 Content of DON toxin in Fusarium graminearum fermenta-

tion filtrate with different amino acids

DON # % 7 it (pg/L)

A WA MR AR i

0.05% 0.10% 0.20% 0.40%
AR 799+13a  1752+16a 2951+28a 4 524+34a
i 2R 331+14b 694+24b 1 418+19b 2 271+29b
B 79+ 8cd 115£35¢ 240+36c  439x17c
NaNO; 64+12cd 104+ 13c 224+8¢  409x19c¢
AR 56+9d 93+10c 214£10c  396x12¢
AR 11+2d 31+3d 50+9d 91+3d

) —BIA Al F R RAE 0.05 K 1225 3,
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Table 2 Inhibition of corn seed germination, radicle and germ growth by adding 0. 05% nitrogen

T iR ﬁ)‘i?xﬁjj)%ﬂfp HTEETE Hﬁ%ijﬂl?ﬁ% HT(EE&)E HT%{;IO])%M
CK 10.0a - 6.4a - 4.6a -
ERE (Met) 9.7b 3.0d 6.2b 3.1d 4.5h 2.2d
R (Val) 8.9¢ 11.0c 6.1c 4.9cd 43¢ 6.5¢
NaNO, 8.8cd 12.0¢ 6.1c 4.9cd 4.2¢d 8.7¢
B A (Glu) 8.7cd 13.0¢ 6.0cd 6.3¢ 4.2¢d 8.7¢
Ji% 2 B2 ( Tyr) 7.7d 23.0b 5.0d 21.9b 3.7d 19.6b
R (Lys) 6.2¢ 38.0a 4.le 35.9a 3.4e 26.1a

[l —FIA R F R RTE 0.05 KF B2 5 3,

FE 0. 10%F IR N & T, £ 2 3L M 1y 95 5 & s
WO F AR A B2 AR 3 Fis . s iR 57
B R RO KB 11 & i 00 4 235 SR B e i K 410
Tl 2R E] T 48. 0% , AR I 3 45. 3% , ik 2 H |
R AL 3% ; I ZURR b 77 55 & TRV 400 ) 255 SR AIK Tt

R IR 5L Kk e, W 2 4 % 27. 0% , IR AR 411 il
26, 6% , WEAFAMEHIH 23. 9% , AR SR 45
TR BRI & TR R K Ah B & AR 22 5
AR R R 77 3 e T O R A
B ESTEER

£33 RWERME 0. 10 %A E IR E KM F L LUK AERFN IR & KR Hl

Table 3 Inhibition of corn seed germination, radicle and germ growth by adding 0. 10 % nitrogen

R 5 ﬁﬁ%ﬁ;lj )%U & ﬂﬁ(*%f)ﬁi HN%ZLJT'J = Hﬁ(ﬁ:ﬁﬁ Hﬁfgiﬁﬂ 23

CK 10.0a - 6.4a - 4.6a -

FEHE R (Met) 9.5h 5.0d 6.1b 4.7d 3.9b 15.2d
B2 (Val) 8.7¢ 13.0c 5.7¢ 11.0c 3.8¢ 17.4¢
NaNO, 8.6¢ 14.0c 5.7¢ 11.0¢ 3.8¢ 17.4¢
BER(Glu) 8.4cd 16.0c 5.6cd 12.5¢ 3.7¢ 19.6¢
1% 2R ( Tyr) 7.3de 27.0b 4.7d 26.6h 3.5d 23.9b
BRI (Lys) 5.2¢ 48.0a 3.5e 45.3a 2.7e 41.3a

[ —FIA R FRHARTE 0.05 K- L2557 3,

TE 0. 209% F RS IR T, 4% 24 3L IR 5% 7 3k & I
VO EOK AT B & R AN SR 4 R . BER K 97
BE A TN Ko - 19 1 2 0w R0 B A i & A
HilZIE N T 63. 0%, AR H] R 60. 9% , 2 1l il
R 63. 0% ; i Z TR 77 55 A TV 0 410 1 35 SR AIK Tt
SRR R W, WY R M 2R 41. 0% , FEAR ) i
B34, 4% WEAFANHIFE 34. 8% . AR SR 4
R I 5L TN KT W 2 1 1 o] e sl SR 2
SN R AR B IR & WO EOR BT K
NI ESTEER

7E 0. 40% FIRES N T, 2 2 L MR 15 77 3 & e
WO FORFPF- 0 & 2 a2 5 B, s ky %
B2 WO T KT~ 11 2 1 10 s 2R 2 g & 4

HilZIRE] T 81. 0% , AR % 84. 4% , ik ZF H i
R 83. 0% ; s ZU R b 77 5 & IRV 1 400 6 255 SR AIK Tt
TR SR R W, W R AW 2 50. 0% , R AR 410 ]
KA1 0%, EZFEAMEIH 47. 8% , 42 R HSHR AN 45
SRR TR I R TR T Kb 1 & (1 I SR 25 57
ANBH G | B R 57 5 R B WO TR OK BT & B4
B ESTEER

IR IS IR HE L ROV T K Fh 78 RAFAE— 2
AR , ) 3 K B8 & 1) 3% % 2 /U IR0
Ry TR > T 2 TR > 4 2 R > T TR ) > 2 T > R
fi% ,iX 5 DON B Z i 56 19 45 5 — 2, S RS 4k 7]
PEIT 1 DON 35 2 2 R VE R TR, AT 52 i
T & SRR IRZE A K
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Table 4 Inhibition of corn seed germination, radicle and germ growth by adding 0.20 % nitrogen

AR R E’E%?é;il)%ﬂ? HI?EQHJLSFE HNF(&{;ET‘J?% HI(%ZE:)TE Hﬁff;fiﬁﬂ?%
CK 10.0a - 6.4a - 4.6a -
SR (Met) 9.3b 7.0d 5.8b 9.4d 3.8b 17.4d
SRR (Val) 7.5¢ 25.0¢ 5.5¢ 14.1¢ 3.6bc 21.7¢
NaNO, 7.5¢ 25.0c 5.4cd 15.6¢ 3.6bc 21.7¢
BHEM(Glu) 7.4cd 26.0c 5.2de 18.8¢ 3.5¢ 23.9¢
T R ( Tyr) 5.9d 41.0b 4.2e 34.4b 3.0d 34.8h
iR (Lys) 3.7fe 63.0a 2.5f 60.9a 1.7¢ 63.0a
[ — B AR R AE 0.05 /KF 2R,
x5 WIRERME 0. 40 %A 75 B2 F KT F i & T BE AR FAE 2F A K A HD ) 28
Table 5 Inhibition of corn seed germination, radicle and germ growth by adding 0.40 % nitrogen
SR 5 %&Eiﬁljf)ﬁﬂi M?%ETE Hﬁ%%jjiﬁﬂﬁ HT(Eff)B% HT%ETU$
CK 10.0a - 6.4a - 4.6a -
HAR (Met) 8.8h 12.0d 5.6b 12.5d 3.7b 19.6d
SRERR (Val) 6.4¢ 36.0c 43¢ 32.8¢ 3.2¢ 30.4¢
NaNO, 6.2¢ 38.0¢ 4.2¢d 34.4c 3.2¢ 30.4¢
BHEM(Glu) 6.1c 39.0¢ 4.0de 37.5¢ 3.0de 34.8¢
ik &R ( Tyr) 5.0d 50.0b 3.8¢ 41.0b 2.4e 47.8b
R (Lys) 1.9¢ 81.0a 1.1f 84.4a 0.8f 83.0a

[F—FIA R FRHRRTE 0.05 KF B2 5 3,

24 DON SE5FAKAMFHANERFHEXME
X

0.05% A FBIME T, FHRLERRDHERS
5 FOKFR B Al 3 AR A0 2 IR ZE ) 32
A AT 25 R B, B 3R i 5 0 R R 1
KRB r=0.972, 5 R & i 5 AR ] R 1 A1 5
FHr=0.986, B = % 1 5 IR 20 AT A OC R AL
r=0.946, % 2 & 1 5 F 7 0 & W0 H R AR 5 6
ORZEAN R R R W E MR LR (F6),
0. 10% Z IR N T, 55758 A B DON B3
5 ORFP B & TR AR OC R = 0. 978, B
B RS IARM SRR Er=0.985, K&
5 IR ZE I R A A R r=0.990, R Y
P~ A 22 AR 2 VR 2500 ] 58 84 SR A b
FIEMRLR(ET), 0.20% A B MET B3
SER AR DON 73 38 & 5 E KA 71 KAl ) %
A OC R Br= 0. 947, TE R & 2 5 AR i) 232 19 AH
KFEHr=0.994, T R & 1 5 FMH R0 LR
$r=0.991, B R & it SR LR IR ]

R EZEH R R B E IEHE LR (K S),
0. 40% F RIS N T, 357258 A BE T DON B3 %
I 5 E KRR B & R A O R =0, 923, B
RO SRS R L R 5 r=0.924, X T
S RZE IR R Er=0.982, R T &
B A AR A8 AR 3 20 ] 58 84 2 A
HIFAHLKFR (K9,

*6 0.05%2FBFAMEBETEAERHDON ZEZEEE5ERMFLEF
H948 K
Table 6 Correlation between DON toxin content in fermentation

broth and corn seed germination under 0.05% nitrogen

source
I LR U
R 1.000 0.972** 0.986 ** 0.946 **
[P E N HES 1.000 0.972* 0.983 **
JAAR ) 2 1.000 0.975*
JHRZF it = 1.000

AE 0.01 K- (B ) AHOCHE 3
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Table 7 Correlation between DON toxin content in fermentation
broth and corn seed germination under 0.10% nitrogen

source

2b BETE gt gk s
HROE 1.000 0.978 ** 0.985 ** 0.990 **
[ipEiEiES 1.000 0.996 ** 0.982*
JAAR A ] % 1.000 0.978 **
JHRZF it = 1.000

*FE 0.01 KT (FLR) MM

£8 020%RFERMETRERT DONEXSESEKRMFLEF
HYHE R

Table 8 Correlation between DON toxin content in fermentation

broth and corn seed germination under 0.20% nitrogen

source

H BEER gu mwe mwe
R 1.000 0.947 0.994 " 0.991*
[ipailES 1.000 0.967 ** 0.953*
AR ] 2% 1.000 0.994
JRZEA % 1.000

"LE 0.01 K (HUR) AR

R 04%TFERMETRERT DONSESESERMFLEF

BIHE K
Table 9 Correlation between DON toxin content in fermentation
broth and corn seed germination under 0.40% nitrogen
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