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1 #Rt5A%

L1 XA

R T 2022 4F 3 H—7 A1 pE RSB XA 2= 5 4 Rl 2B HOGIR = Rl (102°47'E,
24°58'N) wrgkAT. IR R 924 m, AP HRGR 15 C, FREIKE 1035 mm, 246 %L
2200 h, HiFACPEE, AL

1.2 X3e M

1) PG R E AU ZE AR, SRRy 50k UL 25 A AOR DL 7 2 F A, R 73490 B 56 & 45
AP AR F.

2) HEYITEAE N BB R A IR AT A SE B = i VE. BARTTOh ESRRRE R R s VIR S,
FI SRR R MK (FRE ) =3:1: 1 B ASDRM T, IRSTIFE 1 25% i Rk BE=sal, fr BAfas, Of
L T AEE N & 60 d.

1.3 RE%5t

B, FFEKE 10 cm B, KBS MEILEHRINERE /M. B mEit 4 MERE
ACFE, R AE R A BE 200 £ (X200) . 400 %5 (X400) . 600 fi5 (X600) . 800 £ (X800) 47l T %
RS RF RS /NX. B L ASNX, BA/NXRE 9 AR E A, 2 AR L g 10 4>
K. BANKE R 10 m®, NK R 40 em, /NX PIRERRBERREE 30 em, 47HH 40 em. 757 HAH B Bk
RS IEHE 7 d, BEPEE HUE 200 mL AL, ZIEAFEHITEE. 7Ef BN, B/ NXBEPLESE 4
PRF AU AR . 2R, |, BRI, Rkt rhm Al R RmE. R REREE. M4
FheRGE, fERCEHE.
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5) MILF4E . i ZmiE

ML A R (RIS B AT 4E RIS ) (GB/T 5009. 10—2003 ) ™ kil ; 422, 6 -
AR .
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fii H WPS Office 2015 {4 X B0 S a1 7 88 ;. I SPSS 16. 0 3K AT s R 22 (ANOVA) 43#r
MR EME (LSD) 5%, [RIEF R AR /R REL (Pearson) X7 HUAE K GG BT 22 (] ) 48 A5 BEATAH JC M 4317
K H Origin 2021 B T4 .
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2 BRESW

2.1 WA ARAERT &S a

AN (IR B B A= ) B E O 2 AU AR TE S e AN 1 s, AR 1 AT I, X200 BRES{E 3 7 Al
FIRR RS, AR IR X T AU 7 AE BRI VE . X200 A0 B R A9 f AR S CK 380 9. 95% , 4 ff
PRGN 5. 29% . SR, #E X400, X600, X800 Zb¥T, FHAMIMREIIEI T FEGEHE, FEMMERK
CK 73 BIREAC 11.20% , 22.12% , 8.86% , I ffikibk endss CK 43RG 2. 77% , 14.47% , 7.02% . X -4
REW, YRS ERRE, AR TH RS . Rith, 7ESChRiz Fdr, Tk HEdE T A Y I
H IR, DA PR BB S S A0 Tk b e #f2 iE  #BUA: K OVE .

TEAEDRIERVERT, SR, Rt . BRSO igEs A Bl in.  H 2O AR e b g3
ZTE X800 ZbH NN F A, SFAMUE R AEE R 22. 64% 1 27. 45% , b FARIE 510385 18. 73%
F100% 5 FAR B A3 FTE X600 Ab3 T femy, SFMAMGA 20.38% , 4 Mk 43.39% , {HTE X400 b
PR EAARY A K g CKOWZ> s b i i 35 KR AE X200 A0 B R dz v, SRR 49.95% , F S kA
54.86% . FHAEVITAEXTHHRIKZER . Mt . AR SO iR HA B 7R AL

25 b, X200 ZREEXTHE AL SAERENAFR, RIFIAERK T LT Wm0 1R,

F1 TRLETEHEFRESHE

Ak yhsLl K/ cm 25/ cm FHK/em S/ cm isS e A

CK 70.33 =1.01" 9.32 £0.37° 5.25 0. 40" 43.14 £4. 49° 0.051 0. 001°

X200 77.33 £ 1. 63" 11.15 £0. 45a° 5.47 0. 14" 64.69 +0. 87° 0. 056 +0. 003"

A X400 62.45 £1.81° 10. 11 £0. 31" 5.46 +0.24" 60. 55 +0. 59" 0.053 0. 003°
X600 54.77 +1. 42" 9.73 £0. 56" 6.32 +0.30° 54.53 +0. 59" 0. 059 +0. 002"

X800 64. 17 £3.59° 11.43 0. 85° 4.71 £0.57° 54.45 +5.31" 0. 065 +0. 003

CK 72.97 1. 81" 9.45 +0.52° 6.20 +0. 85" 44.37 +4.62" 0.051 +0. 001"

X200 76. 83 +3. 47" 11.10 0. 31* 6. 62 £0.36™ 68.71 +0. 42° 0. 062 +0. 002°

A X400 70.95 +4. 47" 10.86 =0. 18" 6.75 0. 34" 63.19 £6.31" 0.081 +0. 001"
X600 62.41 £2. 16 10.41 0. 13" 8.89 £0. 74" 68.28 + 1. 69* 0.081 0. 001"

X800 67.85 £2. 49" 11.22 £0. 59" 7.83 +0.63" 66.10 £4. 73" 0.102 +0. 001"

T A RSV A RN RN 255 i (P <0.05), TR
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b, BMEGERIGHE N FEK A EAE X200 4B N ARG, EARN SRS 312, 2.50,
5.04, 0.84 mg/L, AR E =S 51K%]5.03, 1.65, 7.80, 1.34 mg/L. X FWAYEAEH LA FI
FHOMEMEEIEN S RN &R, VHEOCAERMN G REE T 5L,

2.3 ADREANFREEG YR

ST v S35 71 0 A7 T K 2 A1 ABCRI 71 A AR )™ S8 R 0% 2 . & 2 wf DUA Y, AHER T CK,
X200 Kb 09T B i i FE AR R IR A, HLREE AR W AR B R B i 5 R IR PR . fEA e
PIVERT N, PRI R e An K Ase CKOARBIAT Ir s, 3X AL W v E 65 B0 ™ e 38 o T AT 2 1
PRBEAE . A5 A Wik FIE i A A Tk 5 DL X200 %1 X400 sl A\ X600 1| X800 Hif, 5 LI B AR SR o o AL ™ i
BERFEEE, (AN ZERIFAEE. B R0, FABURA- AR 7E X200 4bH ik F)]
I E, HET CK AR5 5Em T 176. 84% F1103. 04% . £5 |, X200 AbHH A H-Ath b B X £ 1= 75 #5UAY
EA BB AR
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= 7 L R - 12 m AR
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(d) RN PRTEXIIL

T AN FRERR A — A AL ) 22 52 2 (P <0.05), TFE.

E1 FAELXETEMMHAAEGEREIENIE
x2 AERETEW=E5TLE
] JiE) FARRSES /A BB BT g HBRK/em B/ (L hm ™)
CK 4.33 +0. 57" 633. 60 +126. 73" 9.78 +0. 15° 5.70 1. 14"
X200 10. 33 +0. 57° 1 753.52 £279. 94° 12.92 +0. 38" 15.78 +2.52°
FHAM X400 9.33+1.16™ 1 553.84 +55.23° 11.28 =0.73" 13.98 +0. 50°
X600 8.67 +0.57" 702. 20 £75. 92" 10.28 +0. 27° 6.32 £4.60"
X800 7.00 £0. 00° 466. 96 +39. 95" 9.62 £0. 32° 4,22 +2.97"
CK 9.33 £0. 58° 633. 61 +24.02" 11. 60 +0. 20" 5.93 +0.22"
X200 18.33 0. 58" 1 338.04 £115.37° 16. 34 +0. 09° 12.04 £1.04*
4 X400 17.33 £2.52* 1 193.87 £213. 44° 15.11 £0.26° 10.74 £1.92"
X600 15.67 0. 57" 872.24 +101. 11" 15.51 +0.02" 7.85+0.91"
X800 10. 00 = 1. 00° 684.95 £51.62" 10. 17 0. 06e 6.12 £0.33"

2.4 AYE AT FHBR R R

miE 2 /W, 5 CKAHL, AR AEXS AR R AT 4
HARTTE , CKARFET B F UM A F AORL AT 4 iR 20 K000 29. 67% F127.17%
11.78 mg/ (100 g).
S ARABURIZF £ B RLEF 4 i & 7 O 2 IR R
25.28% Lk} 25.47% ,
AR TSR R, UM TITE X200 AP RCR i fE. 5 CKAHLEL, X200 4FEF, £
PR B R Je i A= 2R C a3 Jil B8 56. 84% 1 38. 10% 5
XERH, ARECT HALR AR YR EAL B, X200 Ab A 75 450U Br R IR A J3 41, X200 4b 2

EAPEHIEH.

JEEEAR 50 2. 34 mm 14,30 mm, Z4EHEZ C S 8E4514 20.05,

AR B AL BRVR BE Y S BE (X200, X400,
B oy B CK > T 26.96% ,
21.79%.

F194.74% .

27.54%

X600, X800),
17.16%

7R AR 2R B R

BHAMBEM, mxEREEZEMYEAER C &

REz
EEREENE, ME

23.30% , 14.72%,

B4 2 C A IR E 21.40%
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THEY RIS RS R a/b B HEFA T B, SHAGEA L, HER IR PR, XE
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E
< 15
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TS
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CK X200 X400 X600 X800 CK X200 X400 X600 X800
L3 Ab PR
() femCfmatt (d) M&EZabfExt

2 TRLETEMIAEABRESENL

2.5 HMAKIGARSL &R
TR AT K AE bR -5 S S bR lBl A S REGE LR 3. a0, SRR MeFgEmaE st 4R
C & ol 5idig LB R B B KO, i, EMmgEAE R C, RERE 5558 0E 2 B E B R
2, MHERARES AN 0.970, 0.901; HHEAF%ESHIFE BENMHLRKR, HRRAKE N -0.917; REEES
Y2 C A IR, MR ECH 0.960. Z-MMUTKILE: 25 C i s 280 . ki S
MHRFKR, HERRESGTHH0.907, 0.884; A4S B MAMHRKLR, HERXRLCH -0.958. LiRZERR
WX S S e S KRR Z M O R, 2D 1 R R i o P O R 2 1 T k.
%3 EREHTESS B RIOELHEN T
HOCH: 7 R
fR Hiks e SR PRK s Rk

HlerdEf R 4EER
I JEEE CEat

@R CEHER 0.340 0. 550 0.183  0.970™ 0. 035 -0.799  0.960 1
R R 0.390 0.348 0.226  0.901°  -0.238 -0.678 1

HLZF 4 et 43 Bk 0.032  -0.753 0.081 -0.917° -0.465 1

i *Erﬂft -0.323 0.687  -0.239  0.190 1

S 0.172 0.623 0.130 1
FREK -0.462  -0.530 1
ZH 0.338 1
UNE 1
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i, S PRI TR P R B R Ml R =R

gER3
FHFME R AL
S Ei=L7D N . Al R HhR
S ES ER K S i b o -
= il EREK e iR MR Eb AR g C &bt
Bk 1
=M -0.189 1
EREK -0.908 " 0. 459 1
W -0.280 -0.962" 0.593 1
4t o
MR -0.604  —0.704 0. 650 0.615 1
HLET 4 B 4 8 -0.090 -0.958* -0.186 -0.877 -0.555 1
W E 0. 626 0.476  -0.471 0.373  -0.138  -0.685 1
#HrEECHE 0. 100 0.907 " 0.188 0.884" 0.359  -0.950" 0.762 1

TE: 7 BORF— 2RI RPR Z IR W (P <0.05), s ™ /s [l — by JE IR AN B 22 ) AT SR A k%
(P<0.01).

3 WhESHit

FOIRIE S HOEE (27 AR TS WS UK S FrAREL , A 0™t Wy TR SR D1 (A o 2 A
(LA ARG R B, AT 2 AN SRR AR R IE A DI A € 8 O W FAT T, HLIG e X200
AOFLF VR BRI . O AT CK A T B AR L T AL R SR
AR, U ISR AR R A 7 b B B A0S . AR RIS R R O, B4R
PREGERBLE 2R TR B, X — Bl BV T B HE P B RUE Y B4R e — DR E W EEVE LAY
DM FEHIR AR TR RS B 1R FIHLEA R B — B IR AR ST IR, et A AR ES, 74l
SURRELLH, Bl AR I e S AR

PR R R R T AU 22 B A . AR, FEAE BB AL B R, AR B A TR,
HAE X200 ALHE FRCRECVIAE. XSHHOLE AR SRS RS, H— LR 200 1544
B AEXT U B AR s A e g . AR RIe R, A EWREILE, BRECREEEMYEE R C
RPN, JISZLL X200 KL BT BOROR N BE. MARER a/b BYHCEAE X200 AR BN B KM, Xk
WAL LN (R AU AN 2 T O i 20 g (4, AN IiAE SR L IAT B iy (. RLET 4R it AT Jir b
W, EAFEOT TR IEANY , HLET AR A I F T340 ARG 2 1 A9 U, R b SR TR R B X R W]
M PLHEE R R B IEAT A T4 i BBO™ AR T, DN i 22 U 2 i

THURHRIE AR IHGE RFAEE, AR EE TR, R4 SR B AR
FHUAEAR TG SRR AT R0 AT, SRR, FABUR B | MIEF4E R 0, dEAER C R E
S SEMLZ ] AR OGRS 2.l B A AR ) i TE R L R 5 At 1 7 PO MR AN S AL A 3 1, T B2 1 75 AL
it b X200 2 EE R E IR EOR, BERER MM E TRy, SCREIE N HU . R AU KA A
JRAGHISCTE 232 B+ . R, dn b, ZKIEA BERE DN, O 1 i v A 0 v M A9 A P 23 B 7 AR
phSR, T ERLRE B IEXEINR, R AR I B HE AT .

L b, ARG S TR R AR B A, TP R L RERS R LT AU G, SR AL G 1
K& R, WI- EIFRT . XX Rl M, 3R R VEY A 7 R B B R A S
B AEWIRAR, MR A Y RIEH R 2 200 R TR, ORISR AR B Y, ST
AR DIE I 7 7=

[ &% 30k ]
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Effects of Biofilm Fertilizer on Growth, Yield and Quality of Green Pepper

XI Jing'?, LI Shaoxiang'?, XU Leixin'?, LIU Zhimei'”, WANG Tao'?, NIU Yanfen'”, YIN Liging'”’
(1. Intelligent Agriculture Engineering Center of Yunnan Characteristic Resource Plant, School of
Agronomy and Life Sciences, Kunming University, Kunming, Yunnan, China 650241;

2. Urban Modern Agricultural Engineering Research Centre for Yunnan Universities, School of

Agronomy and Life Sciences, Kunming University, Kunming, Yunnan, China 650214)

Abstract: In order to research the effects of different concentrations of biological bacterial fertilizer on the growth, yield and quality of
green pepper in greenhouse, the dilution concentration of 200 (X200) , 400 (X400), 600 (X600), 800 (X800) were set up for the
study of Alstonia pepper and Cayenne pepper. The indicators of morphology, yield, photosynthetic pigment content, and quality of
peppers were measured during the mature period. The results show that the biological bacterial fertilizer has a positive effect on the
growth, yield and quality of green pepper compared with the clear water control group (CK). Among them, X200 treatment promoted
the best effect of the two kinds of green pepper, the determination of height, chlorophyll a, chlorophyll b, total chlorophyll content,
carotenoid content of Alstonia pepper is up to 77.33 c¢m, 3.23 mg/L, 2. 50 mg/L, 5.04 mg/L and 0. 84 mg/L, and that of Cayenne
pepper is up to 76. 68 cm, 5.03 mg/L, 1.65 mg/L, 7.80 mg/L and 1. 34 mg/L. Compared with CK, the yield, pericarp thickness
and vitamin C content of Alstonia pepper increased by 176. 84% , 56.84% and 38. 10% respectively, and those of Cayenne pepper
increased by 103.04% , 21.40% and 94. 74% respectively. Moreover, the crude fiber content of both kinds of green peppers was
decreased with four diluted concentrations of biofertilizer. The conclusion is that X200 treatment has a significant effect on promoting the
growth, yield and fruit quality of green pepper.

Key words: biofilm fertilizer; green pepper; yield; quality
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Research on Secondary Metabolites and Screening for Nematicidal Activity of

the Marine Actinomycete Streptomyces avidinii

LIU Jieyang, CHENG Qi, TANG Xiangqin, FAN Qinyu, WANG Ying, HE Jiangho
(School of Medicine, Kunming University, Kunming, Yunnan, China 650214)

Abstract: Study of the active material basis of killing nematodes by marine actinomycetes. Theliquid fermentation of eighty-one strains
of marine Actinomycetes were screened for killing nematode, and then the fermentation liquid of the active strains was separated and
purified, furthermore the compounds were screened for nematoidal activity. A marine Actinomycete strain with high nematicidal activity
was screened and its nematode mortality rate reached 89. 9% . The strain was identified as Streptomyces avidinii, seven compounds were
obtained from its fermentation broth, and the compounds were named as pyrrole-2-carboxamide (1), N-(3-(1H-indole-3-yl) propyl)
acetamide (2), p-hydroxybenzyl alcohol (3), N-acetyltyramine (4 ), 4-methyl-1-phenylpentane-2, 3-diol (5), 1H-indole-3-
aldehyde (6) and zarzissine (7). Among them, compounds 3 and 4 showed better nematicidal activity.

Key words: nematode; marine actinomycete; secondary metabolites; fermentation
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