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& PUAEALEETEPE e AR L R PR R, 2SRRI 5T RPha A AR FEWKE BR 5 DA-6 &
Sysor AL BRI ] AE — E R R R G4 A K, b T3¢0, 28 mge L9 BR £ I 2. 50 mge L' 4 Sy07) F1 T7
(30.00 mg*L " DA-6 B 2. 50 mgeL " f Sysor ) b PE7E $2 185 K 50 40 1 A= 4 0 25 07 T 500 03 5 45 B e Ak PR
Byl 4 & K5 45 10 RANEE 20 KRR G 4P A b0 v, % H T3 Fn T7 Ab 3 i f2 0k &R i %5 T3 A T7
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TR Ty N A o s o9 1 g 3 T e N T e S A s e
WEE () BR Al DA-6 5OR[RIMRBE Sy0p B C S5 H1E I BF
NG WIE SON i PNE RN =Pk b e (AELiL)
S, LA 2k B AR R e R L ik — 4 T S bR
AP R R G R R
1 MEeHS )5k
1.1 &

JIT VAR R R SR YAT 43, BB R VTS AR L Rl
(SRS LI g 7ot e

24-FTEHE Z R (BROA B4 0. 01%, K51,
W VAR B 1A BRA W 5 &R R (DA-6)
BOLAY 5. 00% /KT WG F T RE ) AR AR 2 ) 5 04 23
(Syo A B AF 5. 0096 » IR 570 L 0 1 399 b 1
AT A B A 5 BB & 2. 00% 1 A R s AZ 1L
FHRRAFE.
1.2 FHik
12,1 &R AT 2019 470 E R4 T
FREE AR ZE 0 B2 B R A 9 2R AT, 2R FH 4k 5K
KRR G MR, AR ¥ RE & 0. 28 m, HAR
0. 25 m. WSS 6 AR 1 em /ML IEFUK , FETER
Al 3 ZY B IR R K ARSI T R
WU B R RS R K Ay S A S AR R
5+ IR PR T BRI L 122123 1 =F 2R
A 36 pH7. 20, JERHAE J1 A HLET 19.63 gokg ',

4R0.65 gekg ' HEWE 52. 6 mgekg ', HALH
182 mgekg ', WAFWEILTEI N 16.5 ke, If
FREFET 1 d HARACK 2N T 5e %, Rk
Be ot TR o QR A 2 P A M 3R TP e BT
MIFG . KR 28 U SH B (R BRI W Eh IR
96: A1y LL BPH —F IR A FE % M 25 4 WK #E10 h)
J o 4% BEAS [R] b R - 55 TR A R ) /Y A B 24
FIRFE R EL R 1:40) 58 8020 ) FE A 72 .
AR 9 kL, A HEA FEAR N R R, P 5
1.5 kg T 4. EMIEN . BAEIRE 41,

HRER I 2= V2 1, R FI AR 30k 2t 4 1 3
oK E M E K ER 80% . H V2 WIIFAIC N
550 KA AR RN I I R ok, B E
FroK IR B H R RR KB Y 45 % . MG — B 48 F5 it
oK B 25 R K, B EBGE,

ARG AN [T MR Sya0p 53 15— 5 Wk
) BR F1 DA-6 & Fie 4 F K G Fl =, DU 58 43 #)
FH R A #5500 7] 4 28 4 W e 52 e 71 2 i AR T
[ B2 0 R 0 AR 4 Ikt A 5 MR S0 T RE X R
B RN A A Y TR

R EH Sy, Al BR il DA-6 & B, 15 B A [
SRCLAHN M 8 AN Ak B, H A 24 57 b 3 vk 2 DL 3% 1,
S v X R o 2 ) 0 T AN A R RE R R L TG
HoAth B 55

x1 AFNERKE B{L:mg-L™'
i CK T1 T2 T3 T4 T5 T6 T7 T8
BR 0 0. 28 0. 28 0. 28 0.28 0 0 0 0
DA-6 0 0 0 0 0 30. 00 30. 00 30. 00 30. 00
Sss07 0 0 0. 50 2.50 5. 00 0 0. 50 2.50 5.00
1.2.2 WMERBAEF % JEEEHRHOWE. TE T SR AE

KJG 25 d AT IR A8 AR . Ak = AR KR A
RO 5 5 25 R 2R A R RO 5 7 4503 i 808
B AR Yanyu-1241 M ARSI &

AR R E EKE 25 d R E AT
FEF W IR A0 BT W7, 4 Bk 40 i O AR 2K i T
RN, I AE 105 'C FAT 0.5 h 5 ¥ Ht48 1R
JEH 2 80 CURSEML T Z 40 &, 4 i IO KR S 7E LT
I 58 R ik i fif

JeE S HORPTE A I E - 0 T KR
10 1 20 d W05 6 S5 R USRI Fr A B
DA IO TR A Y8 R R e A AR TR O A

e VE A D HR B3 e A R (P I B
AL (Gs)  ZE B R (Tr) L] CO, ¥k B
(Ci) WM & % A Li-6400 ( LiCor, Huntington
Beach, CA, USA) &A1 5E .

P AL . SOD,POD.CAT 1 APX i 1 3R
FH LA 20 52

7 R 0 S I A L i, R
ITLLAN A W 43 B A (f% [E Bruins, AgriCheck)
SE M AR D7
1.2.3 #¥®5H RHA SPSS 20. 0 8 Fi#E 1758
T 87 s Excel 2010 #E478045 AL BLATFE A,
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2.1 BR 5 DA-6 £ Sy, #HF X T EBIE T X
EHEEKPEMm
2.1.1 HAIRKFE WE?2 PN, AR EHEF AL

B AR AR B Mol 3% T R BB 38 dn A A W & FR
R, T3 AbEXT R 4w ek AR A L X
R = 29.95% ;T2 A1 T7 AbFEXT K E 4 250

PR /R B3, 2 5 B BHE & 19, 09% A
22.31% T2, T6 F1 T7 kb3t K 5 4h i 5 B vk
YRR 52, 43 i) 45 0 B4R /&7 17. 8306, 16. 86 %6 Al
17.51% 3 T1 1 T7 AbH X} K G 4h i AR A 7
B35 A A N PR 8 19. 76 %0 Fl 14, 48 % 5 T4, T5
FT7 b PR W7 &)y g T AR AR A S
e R E 43 IR 3 23, 67 90,19, 40 %6 Fl1 14,34 %,

#x2 BREDAG6ERS, HMXFEBMETARESERSHZI

VgL R i /mm Z2M/mm R MK /em it A/ mm?
CK 106.08+11.89 a 3.7240.30 a . 11£0.13 a 37.35+£1.80 a 187686 a

T1 126.53416.56 ab 4,12+0.35 ab .737£0. 44 ab 44.7342.86 ¢ 19874130 ab
T2 121.99418.77 ab 4,43+0.41 b .20£0.59 b 42.3543.73 abc 2035+100 ab
T3 137.85+25.06 b 4,11+0.10 ab .69+1.18 ab 40.5641. 89 abc 20724135 ab
T4 112.47+11.52 a 4,12+0.54 ab .447+0. 36 ab 38.37+4.43 ab 2320+167 ¢

T5 121.11+11.52 ab 4,05+0.58 ab .7540.54 ab 40.8143. 78 abc 22404185 ¢

T6 120. 40420. 04 ab 4,09+0.46 ab L 14+0.71 D 39.434+3.25 ab 2063195 ab
T7 132.43+14.36 ab 4,55+0.40 b .18+0.38b 42.7645.00 be 2145+113 be
T8 122.59+22.13 ab 4,40+0.23 ab .95+0.49 ab 40.394+1. 64 abc 2103+139 ab

VE AR /NG A 4 b Bl 72 P<<0. 05 K P25 %
2.1.2 AHERE WX 3 PR, ANFEEEPEF
Ab B TR) B T A — R AR HE T SRR E R R 4
iAW A B T3 A T7 b3 AT i 35 48 iF
- fEE EE A BG4 o0 B R BEOBE O 18, 46 26 Al
16. 12505 T7 Ab P I 25 {2 37 AR 6 i (3% 184 o, ¢ %) 1R
BN 24. 95 %6 5 45 Ab BB 34 AT {1 A7 fef R 2K fif

FIA .

AR AH AR B K S A R
AN A= i OB R GRS R N L N [
T3 b 3O I ERIAR T R A R A Ik )
KL T3 A T7 Ab#f 4l f 35 E k 7 9 R
BRI, IF H T7 A i F Rk TR T &
OB

%3 BREDA6ER Suo MM TEMET AT HEKREMENF N B, g
fib B - fif 1 ¢ ES 0} R B8 i W+ & ES A
CK 4.2840.22 a 1.364+0.18 a 2.4240.33 a 4.7710.44 a 1.044+0.12 a 0.2740.02 a 0.64%0.03 a 1.084+0.10 a
T1 4.48+0.58 ab 1.59+0.31a 2.9940.90a 5.16%0.63 ab 1.13£0.13 abe 0.2840.01 a 0.72£0.07 ab 1.2240.13 ab
T2 4,49£0.57 ab 1.50£0.14 a 2.83£0.65 a 5.4240.47 ab  1.17£0.13 abed 0.29£0.02 a 0.76%0.09 ab 1.2640.08 ab
T3 5.07£0.27b  1.62%+0.27a 3.11%£0.52a 5.64%+0.71ab 1.31£0.114d 0.3040.04 a 0.82£0.12 b 1.3140. 16 ab
T4 4.454£0.39 ab 1.42£0.21a 2.59%+0.29a 5.60£0.82ab 1.21£0.06 ab 0.2940.02 a 0.7640.07 ab 1.30%0. 15 ab
TS 4.524£0.08 ab 1.52£0.25a 2.724+0.69a 5.64£0.81ab 1.11£0.08 ab 0.2840.03 a 0.7440.11 ab 1.26%0. 20 ab
T6 4.524£0.50 ab 1.52£0.21a 2.95+0.79a 5.45£0.85ab 1.08£0.06 ab 0.2840.03 a 0.7240.13 ab 1.2940. 20 ab
T7 4.9740.16 b 1.63£0.20a 3.04%0.57a 5.96£0.55b 1.284+0. 06 cd 0.314£0.02 a 0.80£0.14 ab 1.3940.12 b
T8 4.57£0.46 ab 1.53£0.26a 2.74+0.77a 5.63£0.91ab 1.16%£0.08 abed 0.27£0.03 a 0.7440.07 ab 1.2940. 20 ab

2.2 BR 5 DA-6 EBL Sy T FREE T X T6.T7 Fl TS kb ¥ & 4= T CAT g i M, 1

EHEHRELEBEENZME
W 4 PR, KN [A) 52 B 1 F b #1576 R [A) 72
JER S T K 10 F1 20 d KB40 v P A AL B IS
P, 5T E Wb, #K)5 10 d T3 1 T7 b3
WFEIRE T SOD Ml POD i 4, T2, T3, T4,
40

T3.T4 A1 T7 RS T APX BTG M, HAth b 2
XT R FE AR Al R B A HE AR T (B AR 3K B B 3 2
SR, BEEOKIE 20 d, 452 BPE R AL BT Bk
FeAR R AR AR S AE L OF HOK 2 800k 113k 31 1 3%
2255 IKF,



12 9 % k¥ :BR 5 DAG SLE Sy HAN S MF FMAETREARPFFH Y% AR PR AP
F4 BRE DA 6 EB Sy MIEAKF 10 #1120 d KES B ENEEF NN B{L:U.g!
oK E R/ d b SOD POD CAT APX

10 CK 677.124+44.06 a 40962456 a 397.84+18.56 a 261.31+20.00 a
T1 680.594+76.57 a 4099431 a 446, 47+31.54 be 300.47+72.52 ab
T2 736.75+82.27 ab 4048+299 a 486.32+4.78 ¢ 279.80+27.24 a
T3 849.714+21.83 ¢ 4681+123 b 468.07+26.39 be 337.64+13.58 b
T4 741.10+17. 24 ab 44924311 ab 487.42+33.86 ¢ 304.16+15.10 b
T5 732.64437.89 ab 4125+68 a 426.76+10.2 ab 285.28+20.02 ab
T6 706.494+94.16 a 4506374 ab 468. 87+38.49 be 277.16+18.35 a
T7 830. 98+36. 10 bc 4896+287 b 491.81+22.52 ¢ 316.89+8.57 b
T8 762.70+£79. 80 ab 43494205 ab 473.46+33. 34 be 296.18+16.95 ab

20 CK 533.164+21.50 a 3613498 a 440,93+£17.82 a 441.43+23.03 a
T1 603.834+22.57 b 4018+116 b 514.79+23.35b 448.96+9.99 a
T2 691.674+30.03 ¢ 43314176 be 514.07+24.90 b 717.83+91.06 d
T3 689.86+18. 44 ¢ 41414132 be 514.71+15.18 b 547.38+25.15 ¢
T4 690. 82+55.75 ¢ 45554524 be 489.114+32.21 b 514.82+33.70 be
TS5 630. 65134, 89 be 42474363 be 485.25+21.65 ab 514.82+33.70 be
T6 658.24437.03 be 42014119 be 533.72+37.35 b 474.85+13. 24 abc
T7 659.50434. 14 be 46054270 ¢ 513.77+19.92 b 542.28+43.52 be
T8 653.47+36.92 be 565+382 ¢ 533.62+34.97 b 467.45+25. 33 ab

2.3 BR EDA6§E3 53307*4:%:]]5(1:!:4:% Tk

B EAEERNRIT

MR 5 FroR . AN R & G FE Fl b 2 34O [R] A
HGE TR PO A ER MR L S AL
5 R AE L KR 10 d T3 A T7 AbBEAT i
v R BE 43 1 A 26, 04 %

EE Pn M Gs,

ﬁ-i% 9E%W?XT;\\\

14.59%, & 11. 96 %5 Fit 14. 71% ., Tr LA T3 Ab3H

Foftrab . A5 Ak B fie

T G B RAR B EERKE, B
KT 20 d, B 44 BN 4

R LS

e g FEVE F . (HAL T3 b # Gs 1 3%
oA A B 4 o 5 B B 25 K

[SEROR R

®5 BR 5 DACER S HMIEAKE 107 20 d KEGERSIERNE N

K IE KA/ d Ab 3 Pn/(pmolem™2+s™ D Tr/(mmolem 2es™ 1) Gs/(molem 2es 1) Ci/(pmolemol ™)
10 CK 14.13+£0.23 a 4.6040.35 a 83.8242.07 a 215.04+18.12 a
T1 14.61+1.02 ab 4.747+0.48 a 87.79+6.59 ab 221.07424.44 a
T2 14.704+0. 50 ab 4,93+0.37 ab 88.2742.89 ab 224.554+23.23 a
T3 17.8140.57 ¢ 5.73740.49 ¢ 96.05+1.42 ¢ 232.134+17.42 a
T4 15.20+1. 04 ab 4.9740.72 ab 86.0240.96 ab 238.784+32.85 a
T5 15.31£0.27 ab 4.6940.29 a 86.04=+1.70 ab 225.52428.25 a
T6 14.41+0.42 a 4.8340.46 a 91.6846. 46 abc 225.51428.18 a

T7 15.824+0.63 b 5.38+0.49 ab 96.15+5.35 ¢ 243.474+15.95 a
T8 15.17+0.67 ab 4,7740.35 a 89.9742.67 be 231.66423.12 a

20 CK 10.76+1.87 a 2.8840.14 a 30.00+1.93 a 80.05+6.30 a
T1 11.51£2.29 a 2.9040.17 a 31.4242.75 ab 81.91+11.49 a

T2 11.734+2.04 a 3.01£0.05 a 29.90+1.75 a 82.74+7.55 a

T3 11.55+2.25 a 3.027+0.28 a 35.60+2.61b 91.0649.99 a

T4 11.864+0.91 a 3.00£0.32 a 31.6140.16 ab 85.4447.87 a
T5 11.07£1.45 a 2.95+£0.22 a 31.4142.14 ab 82.164+11.27 a

T6 11.53+£1.71 a 3.18£0.19 a 31.5343.08 ab 87.59+3.51 a

T7 12.33+1.74 a 3.22740.27 a 32.8340.41 ab 89.51%9.67 a

T8 11.274+2.00 a 3.11+0.13 a 31.6142.11 ab 87.55+7.43 a
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TR LT R R AR A AR O AL
DA-6 2 i [F) BE AT LA = oK 2 40 i e A ae
A A R WUk S8 T [F] kB2 BR Fil DA-6 3=
et KRG E K KGR BA
— R A, BT R BT R A g A 2R
HEMPEF Sy, 5 BR F1 DA-6 52 it BE % K 1 A [ #
Wy A= A 1 R0 A O A T R e 2 BRI AT A8 Y AN
SN, ASAFSE &R . BR ORI DA-6 $E 0 0] 1 — %
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B H T ORI B Sy, BBL S 1 42 HE 2L
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12 g % .BR5 DA6 4

H B S HASE AT FMET REAKF T ZH PR

AE PR AP

P T Ot A B R R A O SR 38 e S 8 o
0.28 mg+L " BR.30. 00 mg+L "f{) DA-6 435
52,50 mge L7 Sy B ECAL BRACR e R .
#EM , BR 5 DA-6 ZBC Sysor P R0 A0 P2 A AT 18 BE
FETE$E = B 5 B8 0 0 S B 0, B T RE 7E A O
A KD AR B AN . 5 Ah, 45 5 BC Ak B G
KRGS & AR = WA A — o WAL
N, JCAH B HL BT o — D IR AR, AR 4
HRy IRV AR K G P TR = SR T 8 2 i ok
B2 2%, B ok 52 i Oy =ik — 25 42 48 A [
R A R ) B K S B R RE O B g, TR
B B 68 U1 5 fif P A 56 K G R B S L X T

PR YT AR R T A K R AR KT I BE Y A TR
A BRI R
4 Hiwe

4

WEEVEE M BR 5 DA-6 S BT S, 1 Fh 4L 31
B T R A T R S 4 bR IS OGS
BRI S 30 S8 TGS R G4 AR K O

LARE R T 7 Hoh T3¢0, 28 mg+ L 'BR+
2.50 mge L ' Ss30: ) A1 T7(30. 00 mg+L."' DA-6-+
2.50 mge L ™" Sy, ) AbFR Y AL 5 R i G 2 L
Sk
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Effects of Field Control and Safety on Potato Late Blight by
Four Biological Fungicides

YAN Jia-qi, JIN Shan, WU Jing-ji. LANG Xian-bo, XU Zhen-yu, KANG Zhe-xiu
(Yanbian Korean Autonomous Prefecture Academy of Agricultural Sciences ( Yanbian Specialty Products

Research INstitute), Longjing 133400, China)

Abstract:In order to reduce the dosage and frequency of chemical pesticide spraying in the prevention and
control of potato late blight, and reduce the potential threat to potato quality and environment, four biological
agents were selected to conduct field trials of potato late blight in two regions. In this experiment. four biological
fungicides were selected tofield trials of potato late blight in two areas. The results showed that 100 billion
spores* g~ 'of Bacillus subtilis WP, eugenol 0. 3% SL, carvacrol 5% AS and matrine 0. 5% AS were safety to
potato and had effective control to potato late blight. The control effect of potao late blight were 35. 86 %-
71.41% , and the commodity rate increased by 0. 9-5. 1 percentage points,the yield increased by 2. 6%-7. 6% , the
output value increasedby 34. 3-2 656. 5 yuan*ha ' ,and the effect increased by 0.1%-6.3%.

Keywords: biological fungicides; potaolate blight; control effect; safety

(E#EE 43 ])

48

Effects of BR and DA-6 Compounded with S;;,; Seed Dressing
on Growth and Yield of Soybean Under Drought
Stress at Seedling Stage

GE Xin,REN Hui-lin, CHEN Xun-qi, LIN Nan, WU Tian-yi,JIN Xi-jun
(College of Agronomy, Heilongjiang Bayi Agricultural University,Daqing 163319, China)

Abstract: In order to reduce the loss of soybean production caused by drought stress and provide reference for
soybean drought resistance production, Heihe 43 was selected as the test variety. And the effects of seed
dressing with Ss3; combined with BR and DA-6 on soybean seedling morphology, antioxidant enzyme activities,
photosynthesis and yield at harvest stage under drought stress were studied in a glass rain shelter by weighing
method. The results showed that compared with drought stress, treatments of BR and DA-6 combined with
Sis07 at different concentrations could improve soybean seedling growth to a certain extent, and T3 (0. 28 mg+L. ' BR
combined with 2. 50 mgeL ™" Ssy;) and T7 (30. 00 mg+L ' DA-6 combined with 2. 50 mg+L " Sy;) had
significant effects on improving soybean seedling biomass. The antioxidant enzyme activities of soybean
seedlings could be increased by each complex treatment on the 10™ and 20" day after water control, and the
effect of T3 and T7 treatments were the most significant. T3 and T7 treatments could significantly increase the
Pn and Gs of soybean seedlings on the 10™ day after water control, with the increase ranges of 26. 04 % and
14.59%, 11.96% and 14. 71% , respectively, and the improvement effects of other complex treatments were
not significant. The yield of T5 (30.00 mg*L~' DA-6), T3 and T7 treatments were significantly higher than
that of the control, and increase rate were 14. 87% ., 18.55% and 27. 70% respectively. The effect of each
treatment on protein and fat content was not significant,and even individual treatment significantly reduced fat
content. Comprehensive analysis showed that T3 and T7 treatments could significantly improve the drought
resistance of seedlings improve photosynthesis, promote seedling growth under drought stress, and significantly
increase soybean yield, which could further verify the effect of disaster reduction and yield increase in actual
production.

Keywords: BR and DA-6; S, ; soybean; drought stress



