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Abstract: A study was conducted to investigate the effects of different concentrations of Mn, Zn and Fe on
variations of ergot alkaloids contentin symbiont of Epichloé gansuensis-Achnatherum inebrians. The re-
sults showed that: (1) The contents of ergine and ergonovine under Mn*" 5. 0 mmol « L.™! had a peak value
at the 3rd week,which had significant(P<C0. 05) difference with other Mn** treatments, but the contents
of ergonovine under 0. 01 mmol « ™! had a peak value at the 6th and 9th week. (2) The contents of ergine
had maximum under Zn*" 7.0 mmol + L' at the 3rd , 6th and 9th week , and the contents of ergine was
significantly (P<C0. 05) higher at the 3rd week than those at the 6th and 9th week. (3) The contents of er-
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"at the 3rd, 6th and 9th week. The contents of ergine

had a peak value under 6.0~12. 0 mmol « L” ' at the 3rd, 6th and 9th week , and the contents of ergine
was significantly (P<C0.05) higher at the 3rd week than those at the 6th and 9th week. The contents of

gonovine had maximum under Fe’™ 21.0 mmol « L~

ergonovine had maximum under Fe*” 0. 0 mmol « L. ! at 3rd and 6th week, but under 0. 03 mmol « L.”" had
a peak value at 9th week. So,high concentrations of Mn, Zn and Fe elements is helpful to stimulate the

drunken horse grass infected by endophytic fungi to accumulate tow ergot alkaloid for a short time treat-

ment.
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Table 1 Trace elements and treatment levels in the pot

Kb FH 7K S Treatment level/(mmol « L™1)

MR TT R
Trace element 1 B4 E I G i) I 1 v y
Complete solution (control) ‘
Mn 0.01 0 2.5 5.0 7.5
Zn 0.000 8 0 7.0 14.0 21.0
Fe 0.03 0 6.0 12.0 18.0
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Table 2 The ergine and ergnovine contents in Achnatherum inebrians seedlings under different Mn conditions
% ik IR Mn?+ ¥ Ji2 Kb PRE}[A] Treatment time/week
Ergot alkaloids Mn?" concentration/(mmol « L™1) 3 6 9
0. 01(CK) 100. 5447, 79bA 58.4145.07bcB 76.87+4.74abB
0 81.55+12. 72bA 46.63+5.37cB 75.494+3. 89abA
7 fl R i
Ergine content 2.5 88.8641. 71bA 57.9844. 45bcB 65.3645. 15bB
/(mg + kg™
5.0 144. 60+3. 50aA 73.8842.05aC 83.08+1. 84aB
7.5 101.32+2.77bA 62.42=44.01abC 82.97+7.63aB
0.01(CK) 0.97+0. 60bC 6.21+0.58aB 9.7641.36aA
0 1.5340. 35bB 1.9640. 26bcB 4.224+0.29bA
Ergnovine content 2.5 2.89+0.11bA 2.76+0.10bA 2.67+0.03bA
/(mg * kg™ 1)
5.0 4,394+1.10aA 1.56=+0.02cB 3.5540. 27bAB
7.5 3.26+0. 40bA 1.21+0. 14cB 2.88-+0. 46bB

T < PR R S AR EDR (n=5) 5 [R5 B9 R /NG 7 3 (7] 300 Ak 88 i) 22 55 S 35 (P<C0. 05) , T R AT AN Rl K 5 5 4 3R 7% Ak B (1]

Z )22 5 8 3 (P<<0.05), T

Note: Data are present as mean == SE(n=5); Different normal letters within the same column mean significant difference among treat-

ments at 0. 05 level, while different capital letters within the same row mean significant difference among stages at 0. 05 level. The same as below.
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22,1 ZRABEEE K3 DR.ME I b
R[] P SE K 5 B P A T e 2 A 3 A I Y
1E 0 ~14.0 mmol « L™ Zn®" Ab B T 2 S &% )5 1
Tne e e I AL BEES 3 R A Ik Bl d oK ML H B
(P<20. 05) /& T H A kb B0 6] ; W 7E 21. 0 mmol «
Lo Zn™" W B, 2 AR 1A 3 A Tk i B o B T R
B, HANELSS 3 JE A9 & & W% (P<<0. 05)
TIHARALBERT ], 7E A [F) Ab B A R) P, 5 B A
B LA R M B R Zn® T b PRk Y T
R Z RN R R e AR AL BEEE 3.6 1 9
JE B He A A 2 f kR 3 AE 7.0 mmol + L
Zn® AR IR B S K 4 0 Lk IR G R T
84. 0% 33. 1% Il 44. 5% ; 76 &b ¥ 25 9 J& o,
21.0 mmol « L™ Zn*" ¥k i &b B 1 22 ff1 Ik e 25 1 &b
F(P<C0. 05) Ik T Ay 0 o B A 3, 5 % BEAH b
FW AT 28.5%,

2.2.2 ZRFWEE MNER3LWHEH.MEE
Zn® " A 3R (] A A K, P D R A LR A iR R A
I A B AE R Wk BE 0 Zn® " Ab 3R 34 5 Wi L 3t
FEALFRES 9 F R A Bl & KE, H K2 W # (P<

0. 05) /& T H Ay b PR A ], [ B B A 0 2R AR A
AR AL A 3 I R Zn® A BV BE
() v T BG I, T AE AR BRES 6.9 JRIBT I BE A Zn® kb
PV B2 1 2 SRR AIUS s 7R 3 S ab H A
6] °F o Az R 27 # 8 0  f 3 4F 21,0 mmol « L'
Zn®" QRPN K B B AR 43 00 e X RE B T 3. 66
75155 %A 1. 29 A .

DA b 45 B Ui WY, J B R] P N A L R A
A 7= A 22 Tk e B9 d5e 38 B Zn®T W DR 7 mmol -
Lot o mlg e i e B 2 s HL 7= A R R R i i
] Zn® " Ab 350X 22 ff B i i B B AR A 45 (H
S A RDE MRE ( Zn® T AR B AT ) 3k A R A
BT,
2.3 FeAENBEISEHEZREYRIENF I
2.3.1 ZAMEEE K& Fe PR H A EK,
Py 2 oA A L A A R 2 A T A RS [V EE Y
Fe Kb 3N 2 Se BRI IS 14 0 i fa 34, JF ¥ e b B2 3
JEL B 3K B de KA L I K 2 3 i T LA b B ] (3R
4, LEAH [) b B ) PN, 3 AR A 2 A i B B B
Fe Kb $ e B2 9 T i 52 S0 0 0 5 B3 A0 1 s 4 5 7 Ak 2
55 3.6 JE I, A AR A kR 1 B S AE Fe WRBE R
6.0~12.0 mmol L' ik 2| £ KA . 53 B kb X H&
WEROIM T K2 109. 3% 80 204, 2% s fEALFEERS 9 J
B 2R RS A eI % 5 7E Fe W 6.0 mmol -
LA T 38 3 fe K AH . 5 [A) 300 %5 BEAR LL 8 35 48
T 113.9%.
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Table 3 The ergine and ergnovine contents in A. inebrians seedlings under different Zn conditions
. PN b 3 i ime/
5 £ L IR Znl+ ¥ Kb BRES [A] Treatment time/week
Ergot alkaloids Zn*" concentration/(mmol « L") 3 6 9
0. 000 8(CK) 100. 5447, 79cA 58.4145.07bB 76.8744.74bB
0 144.51414. 90bA 67.08=+7.07abB 69.03+3.67bB
A ff W R £ Bk
Ergine content 7.0 185. 03414, 79aA 77.77410. 49aC 111.1045. 75aB
/(mg + kg™ 1)
14.0 172.89410. 49abA 59.0945. 88bB 79.8840. 89bB
21.0 168. 77410. 33abA 73.64=+1. 84abB 54.98+3.62cB
0. 000 8(CK) 0.97=40. 60bC 6.21+0.58aB 9.76+1. 36aA
0 2.07+0.14bB 3.86£0. 29bA 4.0240. 29bA
Ergnovine content 7.0 2.44+0.07bC 4.1840.12bB 4.997+0. 14bA
/(mg « kg™ 1)
14.0 2.67+0.21bB 5.05+1.21bAB 8.23+1.29abA
21.0 3.55+0.52aB 9.62+1.37aB 12.56+1. 14aA
x4 AEFeRBETHIEYHEZATGRNMEZATHIENTL
Table 4 The ergine and ergnovine contents in A. inebrians seedlings under different Fe conditions
%L W Fe W fif A BEATE] Treatment time/week
Ergot alkaloids Fe concentration/(mmol « L™1) 3 6 9
0. 03(CK) 100. 544+7. 79bA 58.4145.07¢B 76.87+4.74dB
0 125.11410. 97bA 44,56+0.53cB 109. 0544, 76cA
A S0 TR
Ergine content 6.0 210.4443. 94aA 151.07=+11. 82aB 164.40+6. 21aB
/(mg * kg™")
12.0 210. 32+3. 43aA 177.67411.47aB 148. 1944, 17abC
18.0 194.10+£11. 71aA 118.18410. 90bB 128.25+12. 42bcB
0. 03(CK) 0.97=+0. 60bC 6.21+0.58cB 9.76+1. 36aA
0 5.3541.57aB 13.25+0. 50aA 6.5942. 44abB
Z S
Ergnovine content 6.0 2.1840. 25bC 10. 84+0. 50abA 5.9240. 70abB
/(mg » kg™ 1)
12.0 0.5740.07bB 8.66+2.30bcA 6.11+0. 96abA
18.0 0. 80=+0.02bC 8.927+0. 79bcA 4.17+1.06bB

2.3.2 ZRAFWEEE K48 BEE LR K

T I R DA AR L G A TR ORI S A o 3

i

®

LIy 72 5 0 T AR A Fe ¥k B AR TR R B3R
B S 3 s vk 14 B 2% ok R AR BRER 3 R Y
YU RATEH 6.9 . fEALHLE 3.6 JEnS, LR
PRI F1 BT 080 B AE Fe ¥ 0 mmol « L' 4b 3
IR B R RAE 5 B Ll W EE S T 5. 52
2,13 % s MAEAL BRSO RIS, 22 £ 5 0 7% R A Fe
JE2 0. 03 mmol « L™ Z5 4 (CK) R 35 B 5 KAE

MEL b0 B 45 R ) 0 S ) () g 9 B Fe X
e DA A TR I A A A I I 1) ™ A LA i e
PEVE R 5 736 A AR 22 18 B A2 X T Fe B9 75 5K 8
B AR ] B A R B SE— E B Fe ST

EZMWAEY G E R EWEMAL . OBt
IS A RO R R (MVAD & A Y& B
EE Y Y BB R — WG TN R L 78 WG T R
CRMRGMMELT S LA AL ENSHRE ]
NI Z R (DMAT) ., DMAT 7E B 3 5 7% fifg it
T kA N-H Al Z J5 IR IO 35 & i 2
B, A M EZ MR EY G W EGRY
JEE T A Y A SR 4 i (dimethylal-
lytrytophan synthase, DMATS) B #¢iF 2%~ %
Fo A= e Bl AR v i B R Y e R R R R
AT 22 AR AR )6 I TR 2 2 O BE G 1Y 15
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HLAE 1948 4F Tsui™ & BLH Zn i 3 i 4l Bk
0,585 & it B F B, 1951 4F Nason 2509 Jij 5% 5|
B R ARG Zn 50 N AR & 20, JF Hikh
S R A BTG PR R R RT . Ok S R
Zn F KR AT A I B B R A
RS Zn BEUE S R A T T
JCE . B Zn W] LUE 3 52 00 20 R 1Y) A A ) 42
S A K. BRILZ AN Zn i 0] DL i
Z: 5k 5 BN AR TR S A R Y AR B A Ak i R R e L
AR HETT RS e . B AES 8G B, 24 M,
Zn I Fe kb PRy B AR T 55 T X0 BRSE , o 5 55y AR
LR AR R B R Lo BE R A A i R T R i B
& 3 Pl TRk B 0 Tt L AR (Pro) (Y g
(MDA) & 4k ¥) i (POD) | i & Ak & i (CAT) il
A A B AL (SOD) & i 2t B THia s, A0 4%
BB AR R BE B Zn A0S [R) A B Asf () Xof e 15 22
A LR R A A 2 Fol 22 A B B2 o s AN TR e ]
Ab BT i H A A BERE AR B Zn MR BE A 7 mmol -
LY K EE] Zn &b 38 A 2805 N a0 B fa] 4 2 BH 5
7 K st ) 75 3 3 %) Zn A L O] A R R A AR A
BT,

Mn H#Z 5P EERT R FEE RSN
AACIER R A & PSR G8 h K 6, I X 4 Rt
LSRRI IE W S A EEMERY . Mo TR E
A LS WA ) B A RO B i ) Min 2 S B
kS RS R B A Az B T Min AN R D 2
WA T A A P R % A b AR

S % Uk -
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ARG IG5 F W], 76 36 A Min Ab B f v, i 5 5y
A BT 3 AR A AR I e 0 A B S AR Min 3K 2 H
5.0 mmol « L' F 3k 3 fg A HL 75 % i 5] P 54 R
FROR s [FVRE AR A Sy o0 il 75 B 7E AR BE2E 3 JH L Mn
WEZ N 5.0 mmol « L' R ik B e RAE L HME I 3
Jei » H B R AR X B (0. 01 mmol « L) 4%
PFF 58 & T Al Mn Ab Bk B 35 W I ) P 614
B e B2 Min Xt 22 1 ™ A 9 00 O8OR fe L X
A AE SR TR IR ] A9 R v B Min Ab PGS I D A A
L A AR A — JE (R P 2 T i H 7

Fe [} T Z 5 MW IR NCE 1E A AR 5 R
FHE A3 2 Ah 3 2 5 AT O B0 5] 22008 | i R
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