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Abstract: Fungal disease is the main factor reducing perennial forage’s biomass of standing milk vetch (Astrag-
alus adsurgens). In this study, the seeds of standing milkvetch were pretreated with three kinds of fungicide:
carbendazim, mancozeb and thiophanate-methyl, with the purpose of evaluating the fungicide effects, seed ger-
mination and seedling growth after inoculation through resembling the natural environment. The results sug-
gested that three kinds of fungicide treatments significantly (P <(0.05) improved the seed germination in petri
dishes and pots compared with sterile water controls, and the plant height, root length as well as dry weight
revealed a uniform trend. Significant reductions of incidence, mortality and average disease severity index (DSI)
were caused by the fungicides. Based on the results, the fungicides have different roles on seed germination and
seedling growth under the pathogen conditions, of which mancozeb was the best choice in this study.

Key words: pathogen; carbendazim; mancozeb; thiophanate-methyl; seed pretreatment

Corresponding author: Yu Bin-hua E-mail:yubh@Ilzu.edu.cn

Wi EH#:2016-01-11 #Z H:2016-04-05

EL£IWHE b E A Bl 2 BB A3 T (CAAS-ASTIP-IGR-2015-03) 5 H s T e S A BBl 5 3% & 1 %% 4 00 H (lzujbky-2014-77) 5 28 36 PE AT
v R P BB T 22 2 T H (201303057) 5 [ 58 40 B 7 b 4% A 4K &R (CARS-035)

BASEE ATAE (1983-) , B, Hlt 22 M PR, B4, #F 5807 10 A A A5 ¥R 2% . E-mail: yubh@lzu.edu.cn

http: /! cykx.lzu.edu.cn



60 T

34 4
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¥ B A AE 54 % ~62% .1 CK, & 2ER L FHE 1%,
LR 14% ., 8—14 d,CK, 1 3 AL & 2% T Tk
JEGE 14 d R FFRR6T%~89% . CK, kIR
LR 14 d RZFRFAUR 27% .. it 45 e, CK,

x1
Table 1

()% R CK, KRR 234% . 21 RAH I % %
I CK, B 179 % ACRRER A AL PRI & 28 2 CK, 1Y
185% , I REFE A e b B A & ZF R & CK, 1 151%
(KD,

WHEMFESBHNERRESEX

Percent frequency of fungi isolated from the seeds of standing milkvetch

LR 4 R

Name of fungi

DL

Isolation rate/ %

L 44 R

Name of fungi

Sy

Isolation rate/ %

Embellisia astragali 19 Aspergulas spp. 6
Alternaria alternate 21 Penicillium spp. 3
Alternaria sp. 18 Rhizopus 1
Fusarium spp. 15 Stoloni fer
Verticillium spp. 9 Moucor sitophila 2
Ascochyta sp. 9 Stemphylium botryosum 2
Cladosporium herbarum 2

—— 0 el B o R b fhsteatetny

100

R

Germination percentage/ %o

6

7

8 9

Fig.1

R 2 K H{Germination days/d

b

B 1 FREFNEFLADITEMSFRF RN

Effects of fungicide on germination percentage of standing milkvetch seeds inoculation in petri dishes

W AR FNE FEREFRIR 14 d RS [R] AR 3 22 5 35 (P <<0.05) . &l 2.3€ 3 [,

Note: Different lower case letters indicate significant difference among different fungicide treatments at 14 d at 0.05 level. The same in Fig.2 and

Table 3.

CK, W&k 235 % (P<0.05) & T H & 4 #
1, CK, AR FRFHREFP <009 THE
AEEE A AR AR R AL PR R A R SRR ER L E (P <
0.05) fe T H B e A AL B A (1 D),
2.3 #ERTIR R

1—4 d XRS5 4B WA F i R B
7% ~10%. 5—9 d,CK, Fl 3 4> 5 7 4b B 1 %
¥ bR R3] 48% ~61% , 1 CK, i #& I F+ 28

XK 16% ., 7—14 d.CK, Fl 3 S4B H R
FhH % 14 d B TR A 5990 ~83% . CK, il
RIGAEAR, 14 d R FUR 2200, CK, &
FE CK, 1Y 284 %, Z 1A RAGH A 1 R 02 CK, 1Y
209 %6 ARARER PEAL B R 24 th B 2 CK, 1) 214 %0, /1
BEFC A HAL FR 2 R 02 CK, 19 172 % (BT 2).,
CK, W& %8 % (P <<0.05) & FHE 4
(1), CK, MR 28 i R 8 35 (P <<0.05) IR F & ab 2
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), 25 2 AR AR A B AL B e A B (P <
0.05) 1 T B 4E A H b #R A (1 2)
2.4 HRESHREK

JF A ZE R T R 2 R S A R S
TR R, 5 & R AL, CK, R B 7 AL 21 Rh

i AEE1 o i
100 — CK,

HEE
Emergence percentage/ %

—A— ZHR

Carbendazim

TR T CK, Y, 12 A WL 45 3, CK,
FEAR (bR 5 2 3 (P <<0.05) i T 2 1 2 4b 3 A0 7% 46
FERR PR LT A AL BEAY . 5 CK, L 2 R U
G R R R FE A A BT B L CK A BR 19 B 5 43 51
EREART 62%0.42% .46 26 A1 41 %6 (P<0.05) (& 3),

—o— REEms

Mancozeb

A TETAR
Thiophanate-Methyl

Hi # R EEmergence days/d

B2 FEANZFOITEMFHEZRAZMN

Fig.2 Effects of fungicide on emergence percentage of standing milkvetch seeds plants in pots

201 a O #k = Plant length B fRKRoot length
EI5F
é b > b
s |
gz 10 c
=
15 L
E 5
0 1 1 1 1 ]
§ st
£
== c
15}
é -15 F b b
a
20 - X X fE2 ZHRA AR FR AT
CK, CK, Carbendazim Mancozeb Thiophanate-Methyl

B3 REFLEMDMITHEERFEH®RSNRKOZNE
Fig.3 Effects of fungicide on plant height and root length of standing milkvetch 12 weeks after planting in pots

12 JEI WL ZR 45 SRk, 45 b BREAR 4 55 0k v 28 B0 S A
@, CK, MERK B 3#E (P<<0.05) KT CK, . £
PR A B AR AR A A B R S FC A AL B . 2 0A
R ACHRER B W R A AL B R) 4 22 S OR W3 (P>
0.05), CK, ZHRyM4 B & (P<0.05) ik T H e Ak 3
1943 3 R CK, L2 b8 2 A8 B PP 46 A 4
MY 54 % .45 % 41 % F1 31 % (] 3),

2.5 Tl kmE ECIE SRR

EFZFIR T, CK, MR TENR 1.42 g, B F

(P<C0.05) @ FHBEABM; CK, BT EN 0.46 g,
BE(P<<0.05) K FH AR ; Z W R AR E M
FACAEE 3 M Z B AR T E LR EE R (P>
0.05) (& 2),

BRI L CKy IR A T3 Fom I BB R
AN 6%, BEFP<0.05) K FHE&44H, CK, ¥t
157 N AR JR B, AEL VA A% T 79 T4k B, % 05 oy
87% . 3 (P<<0.05) & THE AR, 3 KWl Ak
b AR AL B R R AT Y0, 1 3 (P <C0.05)
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fICF H LA AL B (3R 2) .

HAARRIET - R F I 5 R F LG H, CK,
MIFETHRAL K 3%, B % (P <<0.05) ik T H & & 4b ##
B, CK, BET- R 61%, 83 (P<<0.05) @/ T HE
AR BRI 3 A % T R Ak B AR 2R B Ak B BT T
RN 26% . 3 (P <0.05) ik T £ B 2 Al F 3 T A v
ABRAY (3 2)

o T 48 B0 R 3 e I EL TR S 3O T 1% 15 £y P
B v] DAZE G 0 o AE R 19 & R AR AR
e L CKy BRRIE T 5h 2.4, B 3% (P <<0.05) ik T H:
EAELIR ., CK, MmIERECH 75.6, B & (P <
0.05) 1 THE &AM, A AH Y — &Mkt T, 77
T REL PR B 1 5 7™ . 3 A A T AR A B I 9 17 4 A
9 36.60~43.20, ZF AW E(P>>0.05) (K 2),

R2 FEALEMDITEAKTFEARERTEMRFEBRELHZME

Table 2 Effect of fungicide on dry weight of single plant, incidence, mortality and DSI of standing milkvetchin pots experiment

kB Kbk T E R I % BETIH 9s 1% 45 4K
Treatment Dry weight of single plant/g Incidence/ % Mortality/ % DSI
XTHE T CK, 1.42+0.11a 6.0040.52d 3.0040.21d 2.4040.17¢
R 2 CK, 0.46£0.04c¢ 87.004.89a 61.004.87a 75.6045.29a
Z W R Carbendazim 1.0540.08b 51.0043.57bc 31.004+2.17b 40.80+2.66b
0 #4E4F Mancozeb 1.122£0.09b 47.003.21c¢ 26.001.92¢ 36.60+2.56b
Fl R 4L 45 Ht Thiophanate-Methyl 0.9840.07b 56.0043.82b 33.0042.21b 43.204+2.93b

3 HE54ie

ik 71 T A5 B A 40 25 0 IR RE 98 5 kS VD 3T IE
IR 22 SR 5 o s D T R 300 47 0 A B S Ak 1A I
FERR 81 S | B 3058 AR I A4 v RAR AR A, 5 2L
FEEN E R RS T, T Bl T B B
i, A2 2450 By 3 7 1 £ o e T Y A . H
ol 245 750 < 39 B — i L 24 W RO 5 A T 8
SECG YL R BLAY 1R, B AR AR 200 T B A P
A I S 5 TR W T B RO Y L O T AR T Y
W 5% 22 %04 Hh A == N T 0 2 Ol BT X R Ak
PR L 4l BB AR R ST 32 AR R A 25 ROV O T
T EAR G T A7 B L 4y i A ORI T W B R ARG B
FEIAZ U . A 5T R B0 Rl R 5P
F 25 R) AR A B0 AN R AR R A s, R
AT 5 38 3 B SR LA R 5 B 5T T A [ A T R X
U FTIERh 3~ 87 & A4 B AR R 2R, 3l i e B R
PR 70 R A PR b B R ZE R g bk R T
R R A R BT T A DL R I AR AR AR L A
Bis 16 RO B0 1 S AR B B L Z2 T R i Ak
FEATHON T 3 B 32 28 5B 51 1 F B AR AL X
5528 20 TN 2 2 0T [ 9T 45 A AL

AR B IR oAU S T IR ER 28 I R 4P PR T
FR A AL R 410 78 TR A PN PN I R ) 4R A ol i T
F19 fE S LI 52 BHL L X 98 1 15 A 1 400 o A e L A
i A 2% TR A 5 R D R R D T 0 R AR e

REAS IE BT & 02000 R, e IR R Y A EAE Y
R it A RR AR B S O PR 2550 L T B Lk R A Y
W7 A TP B AT R AR DT BE Lk A T R £R
Qe ORI G T . TR D A A R R B 22 T
FA T REFE A, AR L S T L A 22
3 B4 G R A T B 7 e 240 2R 6 B ORI e
TE B ZEAE R B 2R T AR 0L OF L o9 WP % T 0 &
S AT REE 4y A AR K I PR RCR B L T T
LR 05 Ji 100 A6 A N BT 22 f ok — 2B el
[Fi) — 23% B1 791 X6 g L BT T 2 A R 78 1 2R B340 £
AFAE 22 5+ FC AR P X 98 1 g 28 40 ) A P A
BRI 22 A A A/ P A58 8T A Dy b3 Ak B 24 9] L
T I BT ST T30 75 0 T 91 B R0 AR G L I A i )
Wit By 196 T R R YT B R R AR R 2 %
R o T B 7= A B 2 X 2 R P2
P45 T e B Y A, S R R BORH 0L 4 i 7] 4 6 46 £
AN TR A FHBIL A A 2% B 5 PO B 250

AT 5T AN AT P 5 57 0L 60 6 401 23k 1 B AL, 1 2R R
70 Ak B X Ao 52 B9 B 1R Gt B i B HR AR AR T L b T
B F ) 25 PF T 5 LR Y I ) RUBE TR T 5 4% 1
BRI X 25 SR WF i — D207 1) . A,
RVl — o LA AR [ 4 R bR 9 25 57) . 2 20y
Mg SRR 7 A T P2 M kA TR — R T
FR 17 P ok A 470 245 P8 T SR FH A [ A FH AL A 3% 7 5
SEC W5 S T3 R0 A T 32 T 42 w8 BT 3 R0 2 0
—HEHTETT I
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