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Abstract

Research on the Soil Biodiversity, Fruit Quality and

Economic Profits of an Organic Apple Orchard

Jie Meng (Ecology)
Directed by Gaoming Jiang

Abstract

Increasing usage of chemical fertilizers and pesticides in conventional farming has
posed great threats to food safety, ecosystem’s health and sustainability. Apple is one
of the most important fruit species in China with the yield occupying the first in the
world. But, due to the pesticide residues and poor quality, China’s apples lack
competitveness in the international trade and the development is restricted. In the
present study, apple orchards were treated with organic (ORG) and conventional (CON)
management respectively in producing area of Southeast Shandong province. The
effects of ORG and CON managements on biodiversity, fruit quality, and economic
profits were studied. This study may provide theoretical basis for China’s development
of organic apple industry. The main results are as follows:

1 Effects of organic management on soil fertility and earthworms

Applying organic fertilizer could increase soil organic matter (SOM) and total
nitrogen contents. From 2012 to 2014, SOM content of 0-20 cm layer under ORG
management remarkably increased 13.7 g kg? by 50.9%, which was notably higher
than that of CON. In the ORG management, the rich SOM content and healthy
environment provided ideal conditions for earthworms’ growth and breeding and the
dominant species were detritivores. The earthworms’ density in 0-20 cm soil was
consecutively increased from 59 m? to 317 m? by 437%, which was significantly
higher than that of CON whose earthworm density was around 13-18 m2.

2 Effects of organic management on soil bacterial community and diversity

ORG management dramatically enhances soil microbial biomass carbon and
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nitrogen. Through 16S rDNA high throughput sequencing of soil bacterial, 41 phyla,
119 classes, 167 orders, 229 families and 281 genuses were identified. The dominant
bacterial phyla were Proteobacteria, Actinobacteria, Bacteroidetes. PCoA and Heatmap
analysis indicated large differences between ORG and CON managements in bacterial
community structure. Along with the accumulation of SOM, bacteria’s Simpson and
Shannon indices of ORG were higher than that of CON, and the difference was
significant in 2014. Some functional genus such as Pseudomonas, Flavobacterium,
Gemmata had higher relative abundance under ORG management than CON. It’s worth
attention that ORG management had richer azotobacters than CON although the
difference was not prominent.

3 Effects of organic management on pest and weed control

Biophysical methods had controlled pests effectively in the ORG management.
Natural enemies including Harmonia axyridis and Hyperaspis repensis controlled
aphids through preying. Light traps were effective for capturing nocturnal phototatic
pests, especially Lepidoptera and Coleoptera. The daily total captured pests, scarab
beetles and lepidoptera pests were decreased by 39%, 76% and 16% individually.
Duchesnea indica is an ideal ground-cover plant to control weeds by winning the niche
competition and suppressing weeds growth. The relative cover of D. indica increased
by 55% while Simpson, Shannon-Wiener and Pielou index of weeds community were
markedly decreased by 38%, 54% and 17% seperately.

4 Analysis of fruit quality and safety of organic apples

ORG and CON managements showed no obvious effects on external quality,
soluble sugar, total free amino acids, vitamin C. Compared with CON apples, ORG
apples were significantly smaller in fruit weight but larger in soluble solid content and
macroelements including P, S, K. CON apples had notably higher Ca, Mn, Cd contents
and lower Zn content than ORG apples. ORG apples showed had higher safety with no
pesticides and herbicides used in the whole growth period. Onthe contrary, CON apples
were insecure with higher nitrate and Cd content as well as pesticides residue including
chlorbenzuron, chlorpyrifos and tebuconazole.

5 Effects of organic management on yield and economic profits

The yield of the ORG management was lower than CON by 14-25% but showed
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an increasing trend. The yield of the CON management showed alternate bearing
potential trend. Although the yield was low, ORG apples were sold at high price
because of good quality and safety. Thus the price advantage could make up for the
lack of yield. The average output of ORG management was 17150 RMB/mu
(1ha=15mu), which was higher than CON by 80%. The ORG management showed
higher economic benefit with output-input ratio being 3.67 which was twice the CON.
In conclusion, organic management contributes to enhancing ecological profits by
increasing soil fertility, microorganisms and earthworms, enriching bacterial
community diversity and controlling pests and weeds effectively with no irreversible
damage to the environment. Organic management has realized higher economic
benefits depending on good quality and safety of fruits. Organic management is an
environmental friendly, efficient and sustainable model and has significance in
promoting conventional apple industry converting into sustainable development in
China.
Key Words: organic management; apple orchard; 16S rDNA high throughput
sequencing; biodiversity; fruit quality; yield; economic benefits
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1.1.1 SERAE= 557 5 B0IR

SRR FVU R AK Rz, O ] g B 2B A AR ot A, 3 [ S SR A T AR
BrrESrrESESERN s, JFHBEERE AR 2010). FREE
TSP R A e By 26 R B HL AT, AR B 16 B RR AR 2H 2R (Food and Agriculture
Organization of the United Nations, FAO) ###, 2013 4Fr [E 3 /= & 3968 Jj
W, At AR S RN 49%. I E K G RS S dE, FRE 3 R A
2 LR Py KK, 1M fa T ARIZ T k2>, B 2005 £ U6 T2 181 K,
2013 AFFRE S HME S AR 227 Ji AW, 2014 SF =N 4092 i (& 1-
1), 7E4 7K B R R AR AR = B 5 B2 3 18% A1 16%.
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Figurel-1 Total area of apple planting area and total yield of apple in China
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Note: Data source is yearbook data collected by National Bureau of Statistics of China.
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HAT, RERESERAE R, e, HlE e, Rk 2 A KA
T, TR ML ST AR TS G (F 1 SE 2005a), R ER SRR A4 EE RRUE
yo SERRZIGREE R, REUR, RE SRS, TS H DR SR
SERBD . HE 2013 4E FAO #¥E, 2012 R ESER A BEI AL AL, MM
FALJE 5 AL S5 E SR R AR 10 7, (HR B ERER T OB SRR
2.69%, NZIAZEEH DGR 110 (8 1-1), v LG HIRESERAEE R 5
() AR 55 S T AN R

# 1-12012 FFER P ESER A ESHEH O &

Tablel-1 The yields and exports of apples of main producing countries in 2012

o KR Ve HIE e H OB
(10°1) (tha) (10°t) (10°t) (%)
H 38492.52 160.04 1035.89 321.65 2.69
£ 4110.05 309.83 870.19 183.45 21.17
+HIL 2889.00 191.52 68.92 3.28 2.39
W= 2877.34 147.80 958.36 51.45 33.31
A 1991.31 364.15 933.37 37.32 46.87
i 1700.00 126.87 92.95 2.07 5.47
B 1625.00 455.60 761.98 0.94 46.89
% 1403.00 76.54 0.50 1278.55 0.04
tERES| 1384.85 336.55 626.32 206.69 45.23
7 972.41 307.33 136.31 614.36 14.02
BRI 471.42 596.13 3.74 0.33 0.79
o= 448.00 506.50 284.45 1.13 63.49

T HERIE Y 2012 4 FAO R4 .
Note: Data source is FAO report in 2012.

1.1.2 SERRAE TS 4L TIR

H ] NS BFHTT AR /DN, Y 0 6l 7R SR IR 00 H a8 90K, e A0 R
AR 245 o L 917 9 6 i S i AR B R R R R VE R - B B BT, TR R
FiAE A P A Ah . HE, FEREE TR, REKEM AW, g7,
B BT S S AE M AT A, AR O e A R IR B ] R ARk e R 2 B
J@Ur(Pimentel et al. 1992).
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1.1.2.1 fLHEi5 g

WEFR G R SR, 2014 4 ECIE A & 5996 fiid, & 1978
M 6.8 fiF, ALAEE B RAEIE KR LN 5.5% (K 1-2), RE(LIEGEH S E
SR =02 —. ¥ FAO $dE, 2010 S EALAE P fd F &4 413 kg hal,
A e RIEE KW B @74 e (225 kg hat) FIWIfE; R E 4k JEAI 3R KX
7 35% /4, HURIATE AR 5%-10% (& /1845 2005b).
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Figurel-2 Increase of total amount of chemical fertilizers used in China

b4 IR AE e N S Ol )
Total annual application amount of
chemical fertilizers in China (10* ton)

T BERBEONYEE R G R SRR .

Note: Data source is yearbook data collected by National Bureau of Statistics.

S EE AR TR S Y B e A, BRI R e A A
JEFACIE & 51 ™ BTG4, QLT J5 1 :

(1) Rt FACAEXS L3 )75 5

HEACAC It &, (EEA A R AR, B3R 1-2, ASFERBX ALt H
ENMAARZERRK, @ E XA NER ARG 27%(FRFtEE 2004). Rk
AL R R B T 3, Sy il i s Al L BR AL S Eh AL, AR
WAHASRA L FEPRE RN, Eefaiki™E, HEEIEARM, Btk



AHEERE A ZAEE. RSLi i 525 a7
REIE R I A AL S =AW TR, AR 77 P4k (Haynes and Naidu 1998; 2 %<
BEAIEREAS 2008; T404H 2009).

% 1-2 1E 1991-1999 4 =MEALHE B XA IEM A L, 51 5 (B [F3AE 2004)

Tablel-2 Fertilizer use efficiency of three fertilizer application areas of China in 1991-1999

WHEMAIR (%)

H X . ‘
o [X S35 /8= 5]
A 34.17 31.34
e it AL (X 27.39 26.14
Hh it A (X 36.04 33.19
AR & X 39.83 34.81

PRAE B R R AR . #F RAIEANBE R ALRE, e 3RS S LA B
A FIEFEOIERREL . JRE. WRES. KA RKEE, &l
SN R EAE R, e e, IR S A SR, BSIER T HR
1, BRI BAEA =Y IBAEY 2= R85, 51 RIEF RS EM K
(%%55F 2003; Kibblewhite et al. 2008). fEFALH . BREREFSEHACE M+, dT
Cl. SO4*7E T3 KB R, EMRME -8 o L3RR, 7EmrE 35 b U
T CaSOq M EuI 5 2 LA 45 (AR P AT EA 2008). BEALAEA - FE
BT A= R R A, SRBUH KERME, T ZRIs %, HfaEs)
TEV A SR SA EEBu R &sU R, s, B B b B
B RS, SR RS BEREERABET G R, ESRSEY SR E
£, I HaFEEARAE KM AR g Rk —5% 2003; F£4040 2009).

TG E IR BRI, WIC A MY a3 2R
&L IEEN W AEAEZ BIBORRE, thAh, ARER IR A VIRV S5 1R D R 52 3 f2
(Yu et al. 2015), THEFAVIISIEE . FE FE R AAED 2 eV AR B AR (k1 &5
2000).

(2) 35 it A A AR 7K Ak B35

R it P A A A2 AR AR5 G B — AN BB R o 3 A A it FH = vy, (EL R 26
FET AR o A A AW AP A ML o e - 3R B P38 2 LA AR, 23 ERAR L IRV RN
MR 7K, E YNV, 3 A R T AR 7K A4 75 44 (van der Werf 1996).
H, HAS BRI R ELER, S it KA Hp R R R R I R AR (TR —
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25 2003). A~ BEGYRAKMEE IR AKE, RIS RN EERRF, KiEH
e TR, SLEKAESIIERESOE, KEARD RGN T, aim A
TR 7K 2 AL IR0 22 425 thah, B FHY 28 id e aE i s S /E A
R, faENEE.

(3) it f i A AT S5 G

BRI AT F 240 Y il — 8 B MER, B ie ol a4
R, ANKRA, RAETVRF— N EERE Hd, S0 -FENGERASE,
2 5 RS A WU R S AR R — AL B AR, R T AR, R RE R
A (K% 2003; E44h 2009). REEWBING, KRR S A E
N K B EI A

(4) sk it e A el SRS A < AR SR i R £ 2

AR RE P I B it FH AN A5 G0, o 5 SRR AR ORI S ot ol o SR Tl R Ak
Rt FH et vy, 3 AR R AL A R, P gl R s R R R =
WIS B E R, RATENRNEALTE BOAEIR 2, fa S @ BRAI A A7 . i & i
FHBRAE, 2 5om ST AME ST AN A . B SR EE DL 7 SRR i R & i k2R
FoEHOkP 5 2003). H HUWETETAR, SRS EA EE B, R i
B 5 1 R S 4 R & B bR o I Bt FH AT AR &) 5 R Ak, Foh S Y
PRAE A CIHfe S A S i ot (6 25 01 2015).

1.1.2.2 fe#yi5Y,

WE R AR E A ES B R, I AR HEIEFIE .
Wb E R ST RS s, 2013 4FH E AR 24 s R IA 180 i (K 1-3),
S 20%, A & B S 3OKF R 250%-500%

ERZRAERET, A 0.1%HRALRER TFH R, HARARGERIELR
RO IR 251 R BIRSIAEE H, B0 dE N BRI (R EFFRIR 2004),
BREE R, MECAREME, ARSI RO E5 Yy, IR E R B R ATE R RIEY
MARZIN 13-16 AGHE (7K —25F 2003); A R 25K TAEY R A JCH 2 R
S SRR B, AR R AR 2 5k R AR [ R O AT TR I Y S
A A —.
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Figurel-3 Increase of total amount of chemical pesticides used in China

T BERENE R G R S5

Note: Data source is yearbook data collected by National Bureau of Statistics.

FEAA YA A AR 2 EEOREANIRE. AR MR mREAR L,
BEANE R — SR A AR 2, (HF R B AR PRV B =Bt (B, BuE .
BURAD), MBI NEIFARTEELE . WREHIEER, REL AL
BB R v T AR IE B K T 20K . FRIEAR 2575 4™ A R, AR
i by, AR RO R S K BRI AT AR 24, B 25701, S Eh S R
b ARG b ™ B AR 2 P B G AR LA

(1) REGXRA L3 KRG Y

FHE H AR RARZG U mep RN T, R EGFEE R A od 5 R H
M3 25 07 FOR B R, A WU RIS 7 R ZGREAN RSN 38, — 222 PR b
BREE s BRI TR B AR 2 AR AE A (TR /M ATVE AT L 2000). KA T3
ARG XS TR R K HE N KR, 5 Gt S AKNITEIE, 52 MK 22 A MR FEML R ;
R ZEE AR E S, AP F LA AR AR

FIFE] AR 24 5 B il L e ™0 o e L DX SR R e S S AR B
65% ¥ FE A WL SR B B AR/ T 60 pg kgt (ER (LR EiniE) —
P y< 50 ng kg™, fEE TR AL [ ZOKT- (L BREE 2005) . 1R AR B A
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B Al

HA HLEUR 29 5% B P20 49.8 ng ket, RIS I 2 &P -G AR AL ik
B (3 H55E 2008) 0 b3t XA [ [ Bf ] ) 2R (el AR 220 10 IS R] S, 2R ] 1338
o LAY 356 D9 2 A WL SR 25K B B R 1764 pg kg™t BE 2 472 pg kg™, (EA)
SR E R, BRI AR 1R (L ELRSE 2005).

(2) AN FESE i 5T 175 Y4

RPGEWT i f5 , — 5046 55 o W B AE 22 mb slUR i 2R, HoRii sy il
WA E I ANAS TR AL SR AR R 7% SR N ES, IR N AN [FIE FR 88 B 0] 5%
iz, KRR, ~SESE TR N AARFEMN, B RRBCHr A
TR, 520 SRR )8 77 0 2R 1 B WSO AR ik A2 BRAR I (L 4k = AN HE XL 2002) .
KA AL F BT FEABAA, S2ma 1R A, FBUKR S REC. ARk
UM AR Z5 A0 BE O AR SRS rf, 4EAE R CL ATPIEER . JIERE. IS B B S KT
At A 25 5% B 2H (Zhang et al. 2012) . it i 245 5% P £1 A SR SEA S 77 & 1 5
WL /), AHAE ORI [ 8 77 57K I AR I I A G OR &, dE T vl e 5%
i IR K FL 2 i 5 48 % (Watanabe et al. 2015).

(3) ARZNF NSRRI 5

REGTEME— R BAEROR, RERET, BRE Rl (@5 2001). X
LA 2 AT, B e B (Rt b i R NATT ) B AR BR o AR RAEAT AR 253 A2
TORP e, HRSA ML, JFH BT Bk 7 A E kT, K2
B OEHENNAR N, I 5 B AR 4, @ AR ERE, fE
FNEREE RS R RG ARG, O RGN G| 4E4k (Margni
et al. 2002; Eddleston and Bateman 2007; George and Shukla 2011). & LA 24 B,
AIABEE, 6] CBEHRERBEE T AIER G R =ik R Y, RAENE
PE, P EA JRIEE, SRR T NRRET T, I B2 S Le o JDLRR 2 a2k
AIFREERR AW S EENER RS WA, R 250 FL 3P ) 16 318 B4 PRI
T RGN Re M AR JE T RE (7K 40 2003; 8855 2010).

RGN T 38V T 2 3 B R R SRR B a7 e A, AT
BHEAERAGRENE N, 29 KM R EREFIR, LA S5 R
J¥h(Laetz et al. 2009). A 2455k B ARG B ()96 5 3 BAHG =BF k. FRIR A&
TS RGVIRE T K 2 PGl an JE I B B Tl 0 < B I A2 55 (5 OGS 2010)
AVLEARY] . BETIREEE . AVBEE. PIBR H 2 B AR 2555 O B PR hEAfE 7t
Hr0 B U ) (George and Shukla 2011). H#FFRMA, FH B2 /N R h
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7,12 FRE R Y RS 3 1) R e 4 B P 15 5 (George et al. 2010).

(4) RER AW Z FEVER 2R

A A o U 7R BT I ORI 2 e i R ) AR IR,
REGIEPE B v FUFE R FR, o] ERAR A= A B Re ), BULEHE MHE
sAEYIERE. FEHENAERREE, FEANRBRERZGE, BKHRS EHEY.
Y A ZAEE (k55 2000; REEMPEIR 2004).

AR 2 FE T A W) 2 R T S LA, — TG T A AR AL B IX AR 24 58 T
Xof 1 RV £ S5 T 7 R I, 7R R A 86 A E X — 0 El AR 92K, 45 85%
AIRE S BIR 2 A B fa S, M T (Xu et al. 2003). — IS T
FH Atk e B 96 02 K kA2 pk rp Rk A2 BRI (Adelges tsugae) ) 9 4F W A 57 % B,
St I bk, 2 2 SR BN ) =F & FE ARV 44 B (Kung et al. 2015).

(5) RN HAEZS R Gz E V2

WIS ZEE S TAT AR TN ZHE S AR ZG e X R/, FHE%
REAEZ S BREE (T EE 2004), Al A 7= b i % b & B w75 1
R, oA AR S R B A R B s ek, (HRI A 2 Rl . B AR KA
Sl EMICIE AR, BRSO, 1 R AR S RG IR L R R A
(kD K AR Z R, SIRAS KRB EERROURAESE 2004). £
ARG BRI LU, AAEP o HUFF KT A8 1t B, 11 55 A0 B I i
AEPULIE SN, A R S SR s o SRR i A SR R B AR e I (B2
55 2010), FLIE AR N 2 W R A DU (S AR REBUE 1999), /Nidlont # R
HAGEEEAE m AP B (AN S 2001) %5, XS4 i ok R R = Ak 24
KYEFFED =i, G ROB .

(6) ] S el Ak 24 458 FH IR

PR PR A B R, A A 2 AR 24 07 A o S s R e i P AR ) T
V5 G5y PR . EE IR R E T, AR TIRBIGE . S5l B
FBRFEAR, FAR AR — SR 248570 k. RIRIEAEAAR SRR H, 44
FELERT AR 24 o A D Re ik Z AERR DGR L A 5 A 24 55 1) L

Hh ]S SR R S 7 X B A B R s IR 32 N 96 AN SR [ i e 24 i
IS RERY, FREEMEHNAZ 2L 50 RF, FEAR BRI, P,
R AR Gk =5 2005), AR ZGFIRANER 1-3 Pron. LA 2 HA &
5h MEREMARIRE M, HAEAGHEMAHMILS, SRR AR P RERE, IF
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Paxa =7

B Rl

il

HARAE R thig g 7R RIRUKARI S, 2mi R el R G A 2 k¢
Ve, B N AR
R 1-3 PSR I ORI EAR

Tablel-3 Commonly used pesticides in the major apple production area of China

VRS T LEN R ATR
BTAERRI 3R« DRIE AL WL duk, PAREE. BRI AR AUREREE
WEHUIK. IR R ZRFR. BMEEE. R IR AR SRR
REEAZS  WEBRE R M., . SUREOEE . SHimiBE. KA. 4Pt 120,
Bollike . —SUREEE . = CBERRER . =PRI =M. RIGIR . AERE
VR L SRR R IR
AR | FEAEMR . RESSRH R A WS RS ST
B ORIR . RGBSR BUKAGNE . VEWEEE . DUWEGR . RESEE. 1 KR
RREAKZS O XPRRRE. WUEREE. BRST. KL RN, JKEZ. BRBE. FARR

TE: 2 1-3 AP ERER T DCH AR 2R BB G4k =55 2009) -

1.2 EASMEHLSERFER

1.2.1 AHEERL & R

AR, AT &S LA oE H A IR, © X 7= & AR SR AR ) il o
Flzz A IE SR o TN H 28 ™08 [P AR AR P25 el @, AT 46 T3-SR Be % T i Al
A ST BT AR R R MR AR S, Bk 2 B 7T 5 T TR R A L
Ak (Ma and Sauerborn 2006) . A HLA MY FIHE 72 B Scofield 1 5642 Hi ¥ (Scofield
1986), &t LR, Hie SUNLER N AE P2 FE i ANl AT AT N 4 AR 24
PRRE AT IINF FREREAR K2, FET BRI AR A2 [,
WIS — RPN RESEHEAR, RILIARM A KRG RS8R 2 BRI — MRl 77
R (14580 Sauerborn 2004; Luttikholt 2007). A LAY s B AR S, I
H RGBSR RS E— D35 (Scofield 1986), i 5t 24k 2y
S, REED/NERN, AR B AR A T M g ) 3 A
PAKE A R G0, (R A RAEY P i F, RS T BRI AIR H AR
ARG (Verhoog et al. 2007). AHELT-H AN, FHRIRER A XE S FIHR

9
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P, L REVER SR (Astier et al. 2014), KEARER HAES RS EMZ RN
JK>F-(Fuller et al. 2005). K, HHLAMAE I AR —F0 FH DR 2E R K 28 5 208
IREE AT AR S NI R b [R] % e 1) B AR B X (Azadi et al. 2011).

HAT, A E R F 2 IR e IR K R A . REH: AL
W5t BT (Research Institute of Organic Agriculture, FiBL) F1EBrA HLA WV IE 5B
% (International Federation of Organic Agriculture Movement, IFOAM) 2015 4E
FA VARG HHE, 2013 At FA N ™ it S I Ay 4309 15 b, Hr
KAV E AR IR, S 1732 JI AW, BRNkZ, H 1146 Ji A Hi(FiBLand
IFOAM 2015) (£ 1-4),

% 1-4 2013 FAEBRANA A RPN 734 15 B

Tablel-4 Distribution of global organic agriculture in 2013

A HLAO IR AR HUROLTAR
H X
(HiAED EL 451 (%)

RPN 122.7 2.8
JB3E M 304.8 7.1
T 342.6 8.0
$r T M 611.2 15.3
e 1146.1 26.6
pNE 1732.2 40.2

T % 1-4 HdE IR (FIBL and IFOAM 2015).
Note: Data source of Table 1-4 (FiBL and IFOAM 2015).

A b, R PR A R S EE Y 1%, A LRI A AL ML A S
AR S A EE R AL R R, RS BRI A HLAR ML AE SR b
BT LA, 0N 4.1%F0 2.4%, $i T 256 R BRI, AL A
A EUAE 2 3R 1.1%F0 0.7%, 1S A6 R BB G, AR &ty
WM 0.2%7£1 0.1% (FiBL and IFOAM 2015). KRG HLRHE AN 1146 J5 A LR,
Horp, BXEE 2001 FFE &1 UE A LM AR S 400 5 A L (Peck et al. 2005).

A IR R I HAED R [ 22 ORI, 2013 “EA HUMHR ET AR Dy 1720
T3 0N WL, T A A HURRE AR A 210 7523 B, 75 R HE4 58 4 A7(FiBLand IFOAM
2015); EARFEHABOAFER, (AN TR ESARR R, AR &
LN, R E 2013 A MUAETH RN 210 J3 AT, AEAL 54 S F s AR

10



Paxa =7 =

B S
(64646 J3 AL 1 0.3%, St A AREEFALL, TREFIR LRI,
B2 BERBRIM KRR 5.
F 1-5 2013 EA LA MV 55 T AR w41 1) B 5%

Tablel-5 Organic farming area of top countries around the world in 2013

e i i i
(I ABD (JIAED
KR 1720 ol 130
BT A2 320 % 110
% H 220 1 110
Hh 210 RETE A 90
PEHE 160 JIIE-YN 90

% 1-5 HdERIE (FiBLand IFOAM 2015)
Note: Data source of Table 1-5 (FiBL and IFOAM 2015)

AW TN EFOAANURE ("2, 7ERRSEEZ R BRGE, mTiE%
EXTTANE TR ERIES, V525 PR ) & 3 1B A HLAR 7 3 (Rigby et
al. 2001), AHXF T AR IEE FA VAR TRE R RE, K FET E K 1)K R R s
12 (Yussefi and Willer 2003), 3 A HLE A= MEVI R EF BL . 4% 2015 4F
FiBL #1 IFOAM &£ #E, 2013 FiFUa ISR RS Ay 93219 Ak, h4
SR AL X A HLK BT AR 44%, ] WA HLAE AL IR AT XA HLK SR 7=
W) A E

HAEY R E AR — BT RE Kb, #8 FiBL 1 IFOAM 2000-2015
FERHEEE (K 1-4) BoR, 2013 FiEFENER SRIG A (B 3L
93219 v HiT, & 2005 4 (14406 ~HD [1) 6.5 i, 2005-2013 4 FAHLEF L
BB AR AP %0 26.3%, i LA NLER KRS BB aE. AL
SR F B XAAFER . ABSED, b, ROHA PR R R AR R R, I HS
PR KRR, 2013 SERRINAE HLIE R AR ES AL 63803 A, HikABAHE
R AL 68.3% (FiBL and IFOAM 2015). {HfERFIAZ, 2013 EEMAEHLER
FRAE AR 2012 45 7 RIE I, X S5ANAKRTIGAEY K. LB
FiE 7 I G
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100x10°
= *
£ —v— M ‘
=2 80x10° —O-- LM .
Z g ——A—— K .
s —x— BTE M
- —-B—- It H X A .
e Y O K s
e * {5 7 '
& g i
< 2 40x10° VO x
e K L/
= .E e
=R E T ‘#__,‘/
TR 20x10° = A o
EF'E * /,Ar” ///
- g g -G --85°-0
< 0 O & L iy et et gt s el
T T
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K 1-4 A HLSE R A AR KA

Figurel-4 Increasement of organic apple area in the world

T PR T AR AR U A A B R s BdEokIE:  FiBL-IFOAM 2000-2015 i & %44 .
Note: Apple area consists of fully converted area and the area under conversion in the world; Data source is FiBL-

IFOAM survey 2000-2015.

5 [ HE BTN 7E 2003 FE28 1A HLAUIE S R [l AR O 4047 A Ll (Peck et al.
2005), Wi B SO0 A WS .45 T 5 A DUSCRR R R, BREBE K, =oRA
A HLE R AR N 2300 AWK @A KT 2005). HAr, P2 AHLE R R
FETEAR o5 AR AR Y 43 2 — (FiBL and IFOAM 2015). H 45 L3 SRR 5 1
FH 1580 A BTGB AESE 2009), (£ 4 [ 3 SR AR b5 B 0.08% (3
ER G RESEdE, 2009 43 EE R Py 205 JTAED, FBERN,
AR E.

WHERE RN —AMEG ™, R K IS R AR AR i A By Y™
B RAREREE . R OISR A R, AR R R DT IR R AL TR
U LR A R R P S CGE ATSE 2007), B AR DA AR R A
HB KA HIFME 720, A RS IR T SER 2 2 i A RS i, R E SR
1EE R KRR 5 R sa4 7. H aTERE A LR 7k et 52 211 2 R 2 1 )
2y, QWA T d 55, FmERK, ShZBUNFBERHEE. Bt 4
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St S 2AH

B—E WG

KIUH TN, ik Z I AT ARER R GRS A R RGAES %
A% 2006, T | 2013).

B HURMY DL F= 22 A BRI ARAED) P2 AR A BN R H Y, BEAR AR
M5, MU AES RA AT FrEE R R . BRI, KIBANLE S E 3, E R =
TR R ML, XTSRS PRI SRR A S e R A SIS, s
PR P AT RE g R e . PRI SR I AR s B A E R X (GREE 2007) .

1.2.2 3R Sy

AN S B VA LR I B AR AR 2 — o ALY 3 i
AV 7S EIE MR, 18 HIEA ). ANLIERR S = AR N & J6ME . HE
BB VR YV ZRARSE o A HLAE AT DLkt T B o, s I A, B
AR AV EE, AVUEH AN S B RRERR S, 5 E
PERRLRG G, ATk LR AR TE il LI ER g 1 s, ml i — 2Bt
BRAEDEE R I (A WSS 2007) .

AUNEREEERAEKRKERENZMEFRGR, THEMETR, XX TR
PHAER A AR AR A AR . A HUIELE A A R v 2= A HLRR AN
SHIRZEPIIR, XSS IR PE W I RE % R 0E L3 (8 5 0 38 77 R TI (F 1R I 45
2004). 5ROt A IEAR LG, {5 FH A ATLAE R I RTBi7 1 AR 2R e b B 1 A
BNEHER AR, el I J5TE 5% B I AL L 496 53 0 45 R Il R (R 0456 2010) o

e A MLAE AT DLE 25 HR T 38R ) . BESE A VLI A 4 e, HIEA
HUR &8 HI A, B Skl S & 20l 2 BN (£ 52 NI 2004),
WEAED AR BRI, LI = A E RN, RS
BR, HPEOREEIE, JFHIFAPUAE Rk 2 2 R 2 A O (Werner 1997).

Arayjo %5 (2009)if it LA HILIR bl 5 0 AR bl 1 L 3 AR 0iE s R I, AL
SRl (1) T A e AT AR P B R T AR I, A LR S B AR
WR RS EIENZ 5, IER I # K (Arado et al. 2009) . H K
ISP 2R b it AE A HUIE J5 I LB S Re a8 19 N 75%, 1345 5 £ 4IK 125%,
MO A SRS EEE BERN, RN, &5 7 RIERKER
REFIE S RE 7T (% e 55 2003) . A AL el A1 2% G 78 20 50 [l 1) 338 o & A T3
RS, 1 HO6E A5 A A7 T 52 i I T F R el (Reganold et al. 2001) .
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AHUE R A . B2 R S 40 R
1.2.3 TG

TIMAY R R HAS RGN EEARE, FEOREERE. AE. HE%.
IR A R RAE LIEAY RN BB bR 2 —, LIERUZEYIN T4 RE 58
ARG e AA HE S, £V R K IEE T EENEN, L
W22 RENE BRAIR 2 ™ S 2 M R VR0 0 i 97 90 A6 A RN AT RE 42 % J (Cameron et all.
2014). HIEGCAEYINAE S EE S T REY R AR LEER (AR, p-
HIAPEEEE . BERRE) . LR AN R 2 FE S T T

AW B8 Pud (e i TR R 92, Aradjo 55(2008) %) VG A
HURH AR bl 3 AT R 7, R WA T, RPN i 25 v T
i (Aradjo et al. 2008). Shannon £5(2006) % 3 [ A LA 375 A0 8 A 37 - 3583k
ITHER T, RIANURY Db a B R R SR EEN ATP SRR #
T B0 4% 75 (Shannon et al. 2006) .

PMEEEE (2013) I8 AL T HBIX A 5 AEA HLE FE 10 AN B AR Fe A 0 R [l
AT NG AR T R ANFR R AR b, R BUA WL R FE R AE P B v 19%(Fh
{45 2013). Purin £5(2006)8 i<t % B2 P A AL SR el A0 0 03 S el 4 338 MR B AR B
R R TR, AL b R R O S E M AR EREE N FE R E S
T R AL [E (Purin et al. 2006) . A AR B Z 0 25 R fb AR AL EE, SxBEAR 115
A E AN PLFAS(Shi et al. 2014) o [ B 55 FRIASE 6 388 A2 W0 45K 1R A7 T S
Zaller 55 (2014)f 5% < 303 B 771 B H Il 10 4 FH <2 o AT AR 2% B AR P A AR T A A 7 10
FAYE, MHIEREHE, RN PR & (Zaller et al. 2014).

AR, W PHAR R R, AR >+ FBoRs i 7t T 138405 . LRI
RIS 2H AN 2 K1 . Sapp(2015) ) AL B BRI 7 H AR 23 A b dse 7 AL AR A v -
AN B FEVE 2R, LB 90 4 SRR 0, it Ak AR it P 37 8 1 3 o 1 4 o TV
SR ZEREOR, AR FRRAR 1 40 S 1A 2 FE 1% (Sapp et al. 2015).

1.2.4 W% FEE

W2 FEE A HUAN SR B E R 2 — o B FEIEAKCT =, AR T
BEVE A 77 DTS A YE R RO A S RGO IR E N, (R BE AT HrE K R (I
5% 2002). SACHAHEL, R — M BRI ARS, WM EEZ, H
TR A2 B it KR A IE AN R S5 % HGT, AR BR 2% FAN S U [
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St S 2AH

B—E WG

B, WAL T A EARRE, SUERIWAESREEMZHEE TR, ART 25
SPETAIR SRR . 5 ARMAREE, AR AS RGERE ARSI EE L,
AT ORI, ALY, W Bk, dmis. #Eig. Y. HIEMAEY
DA K L8 T s S 2 B AR AR 2 125 7E A (Hole et al. 2005). Gibson %
(2007)%t 10 MAEHLAI N 10 4> A ) 2 AR LR F R F R ), A2
AV IR ERL, EYFh 2 E . 5 A Z KR, T
e H IR X B, ARG AE R ED 2 MK R E 2R . AR
v ) - B AR N SRR T N i SR A A ) 2 kMK P (Gibson et al.
2007).

Simon 45(2010) 7 & 0 T 2 WG T3 R [ . AL bk [ A=) 2 ek 5 55 s
HIOC R BB AT, RIS e ) 2 FE KT i, AT UK AR R ORI — a1 i
ARSI P, RIS ek ok R B A, SE A RT3 35 A g il 2R (Simon
etal. 2010). SR [ B 2 FE M T-Or4 B AR R BOHIA 28 AE WA 1)+ 7 BB A .
Fuller 5(2005)7E i AR AT A NVUR IS5 3EE HUR [ i bt o, dad
XY CEHESIY) . A IE ) 25 & R VP R I, AR B B A
AT WM E R R A VLR A R TR AR RGN 2 R OR
I Je A& (Fuller et al. 2005) . Altieri Z5(1999) IR 5T £ M, AEM LA AE SRS
Dhe e R (EYIA HIRAL T, NZil il 250 F BORIRTHED 2 VI I 55
IIRE(Altieri 1999). McArtney F1 Walker(2004) 45 i, A KA HLSER =L &
B S R B A 2 FEVE (McArtney and Walker 2004) .

1.2.5 FEHMIE A

FEF A S HE R, R SR AR RURACR 35 1L,  AE S BERTAR R e
G T EREE. TR RAER, I HBCEEAE, BUERE B RERNA
m R AR, SR RR B A BOR 2GR LR G BiR s, B
Vs e A AR IR AN 5T . PIEBA U7k B AR N LR L TR R R
AT AR Bk R BT HE RS T B AEWBa T B R B . M
SIEFIER BRGS0, 8T 12 6 5

FEVIPRGIG T, R 5 T F o ot F U R B Pa BOR - R
T B AR RIS A AR B R SRR SE, JE I A A O ok R R,
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AN R IE 7R R B B R . A LR I R T b TR A 2 R
i, AR TR T R R, A R B AR R B R s R B A KA
P H AR R = & A9 2 FEE (Zhou et al. 2014).

Tshernyshev(1995)#2 ! EPM (Ecological Pest Management) [iiG /7i%, BN
HAEREBE . hEKEHETREESRGMNERTRSER BN EGER
BHELTE, bR AT, I8N A VR R 7R R AN B S B R 4Rk
FH AE 265 2R G880 = B AR ) 2 BETE (Tshernyshev 1995), 11 4F 3 A 3T I 98 4 A

Friedrich %5 (2003)38 i3 %) A HLR el B dAE PRECAOH BUF B2, 3 3 07 ¥6 B BIF
TR, B AR E 0 P B T 40 4 3 S A AR T R A2 ) R L (R
7% fiz /1> (Friedrich et al. 2003). Delate %:(2008)#2 t A Sl W13 R 1) 2 iU P4 S mg
L B R BUE R A, BESRAFAERE T, TRl FREE AR ST ) N RO R T
i (Delate et al. 2008).

TEF RO A, B A8 BR R RIBR BE (0 7%, 8 BRI A0 46 B oAl . &
B CH. KRR ELR . PEIEESE, BARBRFELRIATAMK, (H@N 5
FRA A RIS R SEH - FEA LR, J2 576 (19777 2 ZALHE N LB
BRE, XIE PR ESURAWEE RS FESOE. WE TR,

1.2.6 F5z i H

Amarante %%(2008)i# i 2002-2004 4= % EL it A RIS el A0 AT SR el e ot 78
RIL, EHEFERTH AT K. Mg. N &R, Bz, EEAHEER
(R AR, WORIE AR, AIEYERDED & & T E RS b, f
BLE 30 SR A 2 LU H ISR SIS, A LS RSP SR ) AT 3R € R & I T8 R
H(Amarante et al. 2008).

Reganold %5(2001) A/ 7t & B, A VLR E R, HESEH 1) br G3E nl v
[ AR e 2 m . SRSE e R T, WU ACE R N Cu. N/Ca,
k/Ca. Mg/Ca Z =T ANER; AHERN Ca. Mg Na. Mn FEZE S THM
EHEER . R AEKE A P A B T B BOK % 7 (Reganold et al.
2001).

MR SE IR RIRZ . AR, AHAVUIEE, SRR E R e
W B LA AME TR bR SR SR FE A BT G0, A4 I e Tt 4 JIES R Tt FH A= 4 v % ]
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St =z =

B S

VPR Y AN R (B B R E (A 255 2003;; J& R AR
JRAE 2008) . 45 HF 7T 45 SR B, H F 5t 3 A R Tl S R SR s v s SR 5 1
A VEREIE Y & TR RSN, WERE S A AR B IR B 19%0, R AR E e
BRSSP AL R CHBRMETHESEXLES 2007).

SPE IR TR SI T A 7 3 T SRR R, A A AR W 4 pH A NIRRT
45 I, “FEF IR S BRI R A A R D E R, I H Rk
(B AL AL I A g DA B st 4R A S i P M Y 3 PR (R = 2008).

TR FE M A, BT AR 24 0 A8 2 5 B0 SR S s wp A 24 B 1) Il A
N, ST SE R R e ARFRAR AN SRR, RS
VhRe kil B E B PE . KB PE. 5 Bl S5 AR 24%% B (Poulsen et al. 2009). 3p S 55K
A HLEAZ . AL AR 245 1 5% B /= =i (Dubey and Nath 2005).

1.2.7 PEEMA TR

H RO AR = BT T, 85 RA —, 82 AR HARN ™ BT H M
R, EWEA S REYG PN &5 AR T 8 2 72 e L A AR L.

AW FEINA, AHLE R B 8 SE RAC, PP EAFE . Roussos Al
Gasparatos(2009) i X} bk Ee, B IR AR el (1) 7 B 40 A LR [ 7 B 1
P4 £ 7t 47 (Roussos and Gasparatos 2009). A AR, A HLE [ r= 8 FE PR
K, BTSSR B A HUR P E P E 2 ik 2.3 18, RILH P — K R
H(Pecketal. 2006) . AFEMLIXAPIERA = EZE BN, =, IREAHLER
(7= &3k 10-20 that, TR FIANER & 8that, ZHMIH. EFEH =R
(PRI R (B R 55 2002)

WA TN AE Y E R B PRIE ™~ & . Reganold %¥(2001)7E 1994-1999
TR A RS T R e AL, EUEBEAE A LR L R ] SR A B
Del£E 77 5 TS5 7 TR 22 53, FLHIT 9T 45 SR AR W) =My JEASE 2Py 2R el 7 o 0 6 K
K # 5+ (Reganold et al. 2001). Peck %5:(2006)7E 2002-2003 E4k4E T Reganold
LG, RIUA NV AR ORI 27 A4 B SR Il ) 7 B R SRAE A B 2 [ sh K,
(B2 =R R 5 AE R R AR FER AHI Y Delate £5(2008) 47 H A AT R el ¢
JE B SR PR A AR D AN ER S AT S T, PRI IR BRI AR, DAORIE AN - &
(Delate et al. 2008) .
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Mon F1 Holland(2005)Ff 5 1 5% [ A i P A5 B 56 (72l R85 RIER [l 25 7= 1 22 5%
EBUR N, DS RSERFEA L, AN 5T s R Bk
FHIE B, A WL B R RN D, (B, AR 2 2
28GRI BN 52 B8 K (Mon and Holland 2005). B #F70IA N, 764 SRR 524
RLEEVRN b, A HURFE AR, BB LT, L9 E; A IR R R IR,
i 30 5 el ¢ /I (Reganold et al. 2001).

1.3 B9t B AR X

it SR Al 2R A AR AT RO BT BREGTSE IR, RS Rg%
B SLARTT G LU R AR R A A 245 B Tl R ] 2™ B, A P 5 I AT R A JE AT
MNATHIMERE . AE2E TR ZKT H 3238 AR, | R 21 380 22 2 Rl 1A 7 SRoBR
o FRE BOENER L, PR E A A, (R d T R T AR
2y R A 3 3T R AR R B < JR e 55 R 2 A ) A, TSP AR AE ] B 5
Gy 2 B RS, ABATEAIH. B, BV H IR A s g
I, B R (N A P, R AT B SR O 3 L 3 S e R R 2L 3
AT LS R Ak T W0 9 R b B, MBI % Ja T K [ 5, A HLRE T,
ARERMATERE, B2 A PR AR 20 2B 85 AN 257 2 FE 0 5 T B 28 6 it
78, Bk, JT A VUM R RO 38 A SR G S B R G0 FU R A B .

1.4 FhE2 e AR TN A

RS EEE G L MR AT T (L)AL E B - PR A AN
AP ARPR IS s (VA HLLCH VS B LR 2 BRI . (3) AL
LA RS 2 ORI ER AR OR s (4) A ML LA BT S SRR S B 520

AW FUAE B AR R AT I R0k, A B AR i BT R A
16S rDNA =yt &l 7> 73 W5 2 Rt 7e 592, IR HLE B 20 IR ER A ot
W 4SRN RE  UZE IR A ARV S A AEE L A8 TR IR ROR L RS A
PRI G R e ST IR, SR A PP LR b AR S R e e B e, 5
FENHES AT LSRR L SN B RSP A AT HLSE Rk e R fre S (1B e
KIEAEAR S
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BT AHUE B SE R bl S AL 7 A 5] PR

21 58

H 20 20 80 4EAR LAK, 7R3 R AL A 77 dh, ok B 32 BLIE I K A8 AL
RER AR A SR = . IR K S, BEANHEY = EiiRE] T —2 f5eFt
TER, (R BEAS RS 4 TRZ s, 5™ E KRG &, £
AR LIS Y KRS Y - ERZ B 1 RN 3 BRI K A A AR ] L
B IEIR AR R (LB 2005), TIERRAL(TK EARGE 2008; ZEVLAF 2011), 1k
RE A ) B SR ik B T B GE AR, T g AR R R (Fk AR5 2006); IR
g, LIV S B0, TR E TR, TSR LIS B 2 R K
TG BN B

T HUTE VAN LIEAE ) — A EE R bR . TIA YT I A
METRAR S A A B (R =% 2004). HIEAHUR S B WE
TR HAYE T . i A HLAEA B T3 TR A LR S R, GE T B R
R EMER (FRK RIS 2010). FAEARTEES: 21 EHiRGH LB, K
W A HLIE AT AR A ML & & 1.17-2.85 g kg™ (Wang et al. 2000). FBEiE%
AR AT RS 4 ARG R, i EE A VURR eIt IR s
ML 7 B A1>0.25 mm ZKFS M B SRR I & 2 (£ IR 2012), L ESEM LA
NGB FOKIE LR AR R I, it A MUAE R RS F34 H AT LA R e
TIEEHUR SR 8%-17% (FELALHE 2014). HWFFRI, A HUIE L FiE L
Refg yk 2 IR AR S (T = R & 2007). A WU, 67T LB e gtk
Y. EIESYINE S A AR J1 (M&der et al. 2002) .

iz ] 2 + 3 B EEAE R R IR MESh Y, RIS A
s H, ARG R R N R, AR Y RE R
e RS REVERVER ot DS Y BARFIRE G &, I A Bl
VI B, o LR AIRAR I R FEE AR, (RS, S LIRE
e 051 38 3ok 7E IR R AR R, BB N LR FLBR R, e IR . T ILED
JRANA 2 E 4 e AT ) (10 A K AN B B A 0 M sz, DR ] AT DA N
RS RG MR EY,  WEIRIVEHA 385 G Fe B (R e flsk 5594 2005) .
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AHEREAEMZREE . RIS LT
A5G Ee A L BT AR B E AN R AL 7 3, Bl St AL
HEAT LA AL, A AN ) A i S A P of 3 B A R ot AR S, LSO 3B 4R R 3l
LGRS AR

2.2 RIETH S RITHk

2.2.1 WHyuih S

WIS LB AR AR AT, WIS S 07 T 10 AR B I I 7 ~F & B KA
(35°26"34" N, 117°49'13" E), bS5k IS AR R IX . &R 2=
WA, UZR500, REEDY, SR8 13.2°C, M EN 770.2 mm,
PERAETE 6-8 H, P 212 K, MR, W30 H T 2012-2014 1)
H 5= H RS E 2-1 Fros, SSREEE B gk i/ S5 k1S .

40 120

r 100
r 80
r 60

WE- 40

H ¥ A i Air temperature ('C)
H [% /K & Daily precipitation (mm)

r 20

20 4 — -0
2012/1 2012/7 2013/1 2013/7 2014/1 2014/7 2015/1

H #1 Date

K 2-1 56 5 2012-2014 4F H /SR H K&

Figure2-1 Daily mean air temperature and daily precipitation in 2012-2014

2.2.2 iRI Tt
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O 5 A HUE BN SR el ST T AT (4

IEHUAT B ARAR PP S R AT 5, BT A EARAR, PIHERR AR g
PR 2R R, RO SR el E 3 AN IS (8 DA S AR 56t AT BT F 2R 25 0 3P B LR 2-1.
PIAN SR AR 3L 8 1, B A HLE FANE U B M AR, B E R A%
W 3ANNX, AHLSH I T bR (R 6E Sm 5 RN L, TR Sm %
PEARAE B B, PR A ER Y EL A B AR A B RS I a0 3R 2-2 P, (Ao 4l s
+: (Malus pumila), FefhT- 1998 4. %N [A] 2y 2012-2014 4 (Hr 2012 4
6 B N 3R] e R

# 2-1 AHLUE B FUEEE 0-20 om LIEAC R E f A SE AL MR

Table2-1 Initial chemical and physical properties of 0-20cm soil layer in conventional and
organic apple managements and nutrients of cattle manure (on dry weight basis)

e HHLR A TR R TR oH tKE  THIEERE
HH
(kg™ (gkgh)  (mgkg")  (mgkg™) (%) (gcm?)

WHE R 17.8+2.1 1.1+0.1  146.3+5.7  386.9+16.7 6.4+0.1 18.1+0.02 1.3+0.1
AHER L 185+3.0 1.340.1 1354490 394.6+76 6.3+0.1 18.0+0.02 1.4+0.1
3% 420.5+10.3 20.2+0.8 366.5+43.5 207.5+425 7.7+0.5 66.2+3.8 —

e BN P HHREZ, n=3. Note: Data were means standard deviation.

IN%% 2-2 flow, W RVE BOTVE S B RUR RS B R — B R B I AL
M AR ZGRR RER . FAL S22 T RIS Va9 1 AR 37 3

FERBALTT T, HAUE BT R S 2 ROR R S BV — 20 e A IE BN AR
AR E BNEMK R . AHVEBR G A HUIEHKI %, IR IR F A4 264E
AR, i By 217.5 thas

FEE RAEH T, WAV A A s R R R, BRAEIIAE, 3-9 H 2
Jiti oAk B A% BT R AR P 2R — 2, AR, S AR R AR
SRS, % HRFR A 70 SRS D5 9242 [ et A P D B 3R AT - APV BRI AR
YRR IE AR ES & B RO, AT R EEASE I A A 2y, R ER & 7T
T, P BAR R B & 55 B W37 3 B R F o5 AT S R AT O
FRE5 ARG B /N KR, FERA TR TR EEIE TR AR B A B0, 11 e FE 30
s SN TRV RS

FEA BT, HAUE B A 2 R WA 2 R AR RS AHLEERA
A HUARNY FCVF B AE AR 258K 2 AT B 7)o

FEZR S5 T, S B R E R, R I T 2 . A LR S
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P &AMl AE (Duchesnea indica) FAEZSTEE 1k, FEWIER HIHER 7k

HATRERE Y B, PAEAL B 5 T AT R HEKIA P 55, DLRIT Re 253815 7K 45
SRR T, A HLVE B b FRFE AL ¥y B WS BE i (Osmia excavata) /9 4R
WA o WS REIE A N T b, TEE HPRE [1JS RE e &)y H e B TSOLE 1] 2 W SR
REAE IR T =y, V1S B ) S B R B8, e S e & i B B N
U, fERE, WESTEE, BIRGE, HRELR .

PR ol T ) LA A O TR R T ISR 2-2 BT

F 2-2 AHVE B S X A A

Table2-2 Annual managements of conventional and organic treatmentss on fertilization,
sterilization, pollination, pest control and weed control.

Ab R R AP
‘ R4 & 4 8 5310 kg ha \ )
I JR 3% 1500 kg ha' 198 2175 tha
o557 HUF) 3H AmAR, 1k
3H  mbHmk, mEESEEE: 1K e 5H W, 1k
5H #sti. BRW ; 1K 6 7 WK, 1
a6 8 =MeE. mbdusk. K&hARs 1K H AR
7-9 7 KR, BRI 5-10 H Aidlk =075 duAT
R AR 1K PIE )77 4-11 RS HUR
10-11 AW +HAB 54k
3 AR WAL 1K 5H WRZMW, 1
5H HEFEESE. AR RMRE. 7H WRERL, 1k
g ZW R AR 1K 8 H WI/RZW, 1K
TH ZWER; 1k
8 H UfkdhEE: 1K
OH ZWR; 1k
AW 2012 £ 3 A, i
REEH BRE(HEA): 3K B (PREEY 1 mx1 m)

Yor k. NFIEH

ek

N i er

FRIAR R B V1) g

2.2.3 e Fabn5EdE >4

2.2.3.1 MERER R S
WIHUE G, BANTEIT IR LR,

22
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[ EEE AR X BEHLRAE 0-20 cm 2 E4E, TRAT G 3N B B8 45 (8] s 46
=, hRFES R RIS Ak MRS IE LIRS, B AR
T, 1 100 Hf, Al HEE WA RSB R, N—i BERAATE 4 CUKEE
HH SR 5 I AR P B AR ) 2 FE TR R o
2.2.3.2 A NBRASE S ENE

I MUK S 5 B SR F B TR - A B i (Nelson et al. 1996).

TR S B I E SR LI E BUE (B Wi 2000) .
2.2.3.3 i A

£ 2012-2014 S, 230 TN R 0T g Holin i) 3E AT — O B IR . A
INXBENLY 7 ANEETT, BEJT RN 30 em () >30 cm (%) 220 cm (%), KHAF
Pid, BFET R ARzt IR IR sl K AR B b s 2 N B
FHAS, W RS E AT . FEUNRRE. K 2-2 NIREEREE . B,
B2 IR R TH A, R TAESE SR 2 S5, JEEURE f B ] 7 s A= 1) S [l o

2-2 SEHPE 0-20 cm b i BURE i 2

Figure2-1 Sampling investigation of earthworms in 0-20 cm soil layer of apple orchards

2.2.3.4 BT

¥4 5 Microsoft Excel 2010 #HATHIAMYID R, F SPSS 16.0 A3t
1T One-way ANOVA 5 Z4#, FFiliid LSD (least significant difference) test A%
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Student’s t-test A 46 4b P 2 8] 7 5 1 i 2 5 &I A SigmaPlot 10.0 £ (Aspire
Software Intl. Ashburn, VA, USA), K3 ¥ N P55 dE iR .

2.3 GRE5H

2.3.1 HHLE BTG HLF B

AHEHE TS =FRAANEGIE 5, TIEEYURSERE . hE
2-3, HHLEHET 0-20 cm I MATHLR & & 2012 4F 26.9 g kg™t #4411 & 2014 4F
1139.2 gkg?, EEMK T 13.7 g kg, HEME N 50.9% (P<0.05), HHEHE T+
AL S R RIS N AR F, L 2012 4 2014 4F 0-20 cm 143
AHL &R FH(KT 2013 4 (P<0.05).

IR BN K A CA AR, L sk = AR, AL S BRI,
HF 2-3, 2012 %= 2014 4F, AHEE T 0-20 cm LA HURM S B EE 5T
WE R, 4yl w U F A 12.2gkg?. 10.3gkg? A1 20.1gkg? (P<0.05).

50
Aa
1 %M A
a
= 40 - [
=11
]
Al
= = Ba
i
= & 30
g
e ° Bb Bab
® S 20
58
o=
& 10 1
0
2012 2013 2014

E 4 Year
K 2-3 AHLEHEAE IE B 0-20 cm HIEFHUR S &

Figure2-3 Dynamics of soil organic matter of 0-20 cm soil layer under conventional and
organic managements during 2012-2014

VE: B o PR E AR R RS SRR G R R AL M0 R, R NS SRR A —
HFR FAE 2 I 2 R
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Note: Data are means =standard error. Bars with different capital letters indicate significant difference at P<0.05
level (Student’s T-test) between two treatments, and bars with different lowercase letters indicate significant
difference at P<0.05 (ANOVA, LSD test) among different years.

2.3.2 A HVE PN 3SR RS

AHERT LIEAR SRRV 2 5EE TERA.

WK 2-4 s, APEET 2013 4F 0-20 cm HIEAE S R 2012 1N
0.3gkg?, (HERHAEZE (P>0.05), 2014 4F 0-20 cm HIEL R S & 2012 4F
B 0.9kgl, EEWIINT 56.7% (P<0.05),

I 2-4, 2012 0 2013 4F, M T 0-20 cm HIEEE S E 57 LFE
A PLE AL 0.5gkg! M1 0.4gkg™, (HEFH LR EMZR (P>0.05), 2014 4
THVE BT 0-20em HIEAR SR ICAVIE K 1L.29kg™, ZFEE (P<0.05),

4
— As
A Al
- 3
5
=B Aab
4 g
gp 2 Ab A
B c 2
H B Ab Bab
=
B 1
0
2012 2013 2014
AE 4} Year

K 2-4 HHVEBAE ME R T 0-20 om HIEEE S &

Figure2-4 Dynamics of soil total nitrogen of 0-20 cm soil layer under conventional and organic
managements during 2012-2014

B AR R . AFRRS TR R AR B 2 [ 2 7 82, ARG FRERORFE —
AR [FAE Ay 2 T8 ) 22 e S

Note: Data are means =standard error. Bars with different capital letters indicate significant difference at P<0.05
level (Student’s T-test) between two treatments, and bars with different lowercase letters indicate significant
difference at P<0.05 (ANOVA, LSD test) among different years.
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AHUEREAE SR S0 S A AR T
2.3.3 A HUE BT d o] % B 5o

FERE ] YR A e, o S bl LR g AT TS, AR E B R (B 2-5).
— N BB EH B (Amynthas heterochaetus Michaelsen, 1869), J& i &}
(Megascolecidae) i H /& (Amynthas Kinberg, 1867). %H—Fhy H AHt$i 1]
(Drawida japonica Michaelsen, 1892), J&T-&% B #I#} (Moniligastridae) #1415
J& (Drawida Michaelsen, 1900),

Kl 2-5 JR[E] H W |
Figure2-5 Common earthworm species in apple orchards

W A, REZE (Amynthas heterochaetus); B, H Ak i85 (Drawida japonica).
Note: A, Amynthas heterochaetus; B, Drawida japonica.

I S 0-20 em R IEEATHORE R A, R I AE 8 I it FH A AL AR 1) - 8 ik
RKEANAILLG, AHVE B P I m B E R s B S BN T T =
BN, HEirEEEAR >, I 2-6, 2012-2014 4F, MU HEAR = Al
M%F~E&$ﬁﬁm¥,mﬁﬁ,%ﬁﬁﬁ*ﬁmmw,ﬁmmcmi%¢,
Wi ] 2 FE S35 298 6-33 2&/m

AP AN K?%ﬁ%,%ﬂﬁﬁﬁﬁﬁmﬁ,%ﬁiﬁ¢ﬁﬂﬁ
KR, HE 2-6, H 2012 4 9 HIFUE, A NLUE A i) 55 B 2
T B (P<0.01) . 2012 %= 2013 4F, A HLEHE 0-20cm 358 Hhlfy ] 2 F55 4%
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KAk, 8 4&/m? IS KB 365 25/m?, JE7E 2014 {EHEZIA R KME 369 4
2 B i B S| 25 BE AR R %, 7F 2014 SRR 45 R, RFRE 273 25/m?, Ak
AT AR S N ER, (EIRBIFR R RER, T 230 A aY)
DR B PR A, TS BT UR R P

500
—
«\
g 400 -
Z
-
o]
=
g ‘3 300 |
¥ £
=]
= Z o]
T
E 3
H S 100 -
3;
7
=]
A2
0_

2012.2  2012.6 201210 2013.2 2013.6 2013.10 2014.2 2014.6 2014.10

H ¥ Date
K 2-6 LA A AT 0-20 om g i) 25
Figure2-6 Density of earthworms in 0-20cm soil of organic and conventional managements
E BRNEE SRR . RN 1 ZE AR (P<0.01),

Note: Data are meanszstandard error. ** mean significant difference at P<0.01 level (Student's t-test) between two

treatments within each sampling time.

ME 2-7 ATLLEH, H mﬁﬁfﬂ;%ﬁF 0-20 cm - g8 fr | (1) 4 ~F- 35 % F e 2012
4F 59 2&/m? H9K 2 2013 4F 298 45/m?, MK 4 %, 11 2013 FEE 2014 4, i
FEBGRAL /N, 2014 S M) 1) 47135 % FE R 317 S%/m?, Liuéﬁxjﬁ%mﬂﬁmﬂF HH
FeZ T, RRAE S BT Wl AR P B BN 13-18 2%/m?, R EIC T AL
EIL(P<0.01), BEEWTIE], ZEpPHIZHTIE K.
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S04
c;.)-\
E 40 m— A
Z ] bl A
=]
£
g 300 A
-
— B
= £
= 200
g3
=
£z .
Z 1001
=
B
B B
0 -
2012 2013 2014
4} Year

& 2-7 2012-2014 SE45 HLAS FFN 5 0/ R 0-20 om - 3580 i8] 45 5P 1y 2 B

Figure2-7 Average density of earthworms in 0-20 cm soil of organic and conventional apple
managements during 2012-2014

e B PRMESRER . AFE RS T BER R AL B H] (¥ 22 S 23 (P<0.01).
Note: Data are meanszstandard error. Bars with different capital letters mean significant difference at P<0.01 level

(Student's t-test) between two treatments within each sampling time.

2.3.4 AT HUAE B il FE v 4 RSCHR 52 i)

AR B a] R PR AN, R 2 R B AR 4 (Lee 1985) 5 KK, B
WEIFAIUR S ERENES, FEULEREMEMIAEY . IV E NS, i
WA RIER A R, FEDIRE T EAERIR RN, hEE
HEh.

2013 47 9 A % 2014 4 9 A RIR A BURE R, A LS BRI R BRI
dfrisl, HLUE EEAE (E2-8). AHUEHEMAT 0-20cm HIEF, Eat
T 5] K P 45 o ) S B 82.9%, HALAEEE 0-20 om g, A ki 0 A
o ] 1 83% (FE] 2-8A), 1R A A SRR 5 TN i | B VA 1A e A i LU AR B S A
T o AT B T TS B ek i ] 2 2 0 AT B 1Y) 10-45 £, 22 Sk B R 25K
F-(P<0.01) (K] 2-8A). AL BT £ b Ml gl 25 52 2 o AU BRI 6-21 £,
Z5 IR BRI 2 /K- (P<0.01) (] 2-8B). AL AN G AL FHL 65 A i e s 50 o
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() 22 gz K VRSl Y 22 5

n
2
=

s (A &tk 4 4 (B) £ 1 17 ]

a A

— /1

A A

A
A
A A A
B B 5 A

ol o -0 -0 R | ° :isi N

20139  2013.12 20143 20146 20149 20139 2013.12 20143 20146 20149

H ¥ Date

.
=
=1

w
=
=

[
=]
=]

-
=
=)

i % Fm®)
Density of earthworms (indiv.m'z)

=

2-8 AN H HE HE 0-20 cm 33 | FE v 20 1%
(A: Bk, B: &tthirsE)

Figure2-8 Earthworm community composition consisting of detritivores (A) and geophages
(B) under conventional and organic apple managements

H B E SRR . ARIKRE FREROR AL A 22 3 (P<0.01).
Note: Data are meanszstandard error. Bars with different capital letters mean significant difference at P<0.01 level
(Student's t-test) between two treatments within each sampling time.

2.4 g

B A NUEA B T3 B A VLR & & X 507 AR g R —2 7
e ME R 2K e At BRI 7 R W, K A MR ) s b A L 5 &
The 1.2-2.9 g kg™, K AL IR i 3 TR A HURT S B B 3 AR (T AR 4%
2000). AWFFLRE, KWHHA VAL, AR T3N3+ 0.5-1 mm /K E 14 H
REFE IR EE RS 2004). LR BN E-H ERMER 22 F£K 1
JEIRES L], LA & E S AU A & 5 AR (RG24 2009).

e ] A2 S AR S R AR BB A, 0 HR [l R A o A A Ak ) R
TEF o Wi o) H 38 p B 6 R | AR 2455675 e BRI, 2 TS Y UB R R AR,
HAHEECE X A R A N RS B XS PP 48 bR, AE— @ B AL BnT DLt
HAERKASE LRI 25 RS (Fra A&k ] 2005).
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R B QR R R s SRR D, el 2 R R T A MU EAR R, X
SEHTEFENEEA, &R RKEEFRY, BTN ESRE. AL
RGO, W] 1) A R TE H TA2 B

5 SR [l 5 B P AR 2 RN G SR R B B, s I R SR A B H
B, ERRAMESRBIEANEE. GHRANMH, ofaFums e,
AWFTCRI, AR R R AR E KT 0.5 mg kg™t (BATF L0t B, i
WS T A IR R R 2 T (FLE S 1999). AWTFIRIE, £ R ALK B2t
I 52 ] () AR R R B e AR B 2 M4 H (Shahla and Doris 2007) . AS[FRIFHZE
1 Bk BT 75 % B | () B A A R, EERUER T o SR BRI R T
57 U] (R FEVERZ I, RN = EORIS | BRI S B 75106 iR~ 52 JHR i %) 3 A 11 55 i
(EEHLE 2012). 5T HE0 75T 52 M) i A R4 ) 22 32 35 0 T 2% R 5 A AT
IR 1 1 25 M 4F F (Jovana et al. 2014) .

ARARAMLIEPRENESE, 2 EFmm KNSR AIEKREATS
Gt O w5 Y A TE S AR, s M 0] AR K (R LA 4R 1997) o BUAE S = B AL
P E AT R P E RS, BEERRK T 5T 2 MR A e IS AR . ok
S ARG A A G 03 (A S 2014) . 358 rh 4 Ak B b
W5 A KB B AT VR I B A T, AN R 4 B e sl E M RS R T o 4 SRR,
o JaB o e ] P 2 1 5 B KN RS RSB SER>ET (CR R BE 2012).

A PR W s A A R RS K O AR, DR &t v 3, b
JE PR 322 DUR LA T TG ) s — = A WUE B i A HUIE RIS 243, g
PARREMAEVRAN, AR EHEIRERE T EEMaEYw, —SANEREFHT
FEARALAE ., R 2. PRSI, sl i A KA Z R it T RIS 1,
fFAS US| AR A WG K, 5 A H T 52 21 08 YRR 2 () () PR, i il P e 4 B T 4A
L .

A ()Tt A A 3 2 2 i - g8 b 0] PP R R A 2 AR, X EER AN
SR, A HLAIC 5 AT LG b ] B BB (T R4S 2004). X 5T
WA R 80, AWM IX KRG FHES: 15 4E e AR R 70, A B s AL AR )
IKFE A ] b B SR R 22 R MR R AR IR R R, O AL AL SRR AT A
AbFRF A, WS AR AN 2 R R () B S 2006)

sl S5 FEEREY) . B S IEMAEYILEER, B4 E I (Binet et al.
1998), °] LANHdA WL 7 i A RE 3, (i ik « ZUEPH (Marinissen et al. 1993;
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Scullion and Malik 2000). 7KFg A w556 O 70 & B, Ml Bh T+
R IS IR . A IE T, G0 LIRS (B TT 2009) . B ] 2 i i i)
AR ), HIFER & &, FHE SR, B WEZM TR, e
s, M R, BAIEE TR R PR R A =R AR
WA BRI & RS, HEREERR, WANEEE ZMRED, 2&&m3H
AHEEHRE 4 1998). A B 7T A= FE1R 77 3545 1 i ] 28 Hh S B P A Bt
WA, BT HEHRES E ARSI, PURTER(AHEEESE 2004), — LR E +
Herb AR R R AR 2 i ] B BT AL LLS , ReRS 4ERRE B3GR 2 Ak
FIAHXS = BE (Nechitaylo et al. 2009). A AL [l A iz il £y = 36 22 DL, i) 38 5 vy
WAREHAEYIER, LR E Y, (REENUR IR, L3 bl 3
()& e G, SO — SRRk 1A HLR I AR 7 42 T (Chaoui et al. 2003).

2.5 /NG

AHEIAER S, A KEAIEE, BEAIRSEM LIRS R S EYA
BEMERIN. MEAANUERE S LI AR S . AVEET 0-20
cm HIEMAIR S EMLIELAASERES THAEE. GHEET 0-20 cm
TIEEHLF S EAE 2012 £ 2014 FE B E K T 13.7 g kgt, HEIE N 50.9%. 2014
EAVIETE 0-20cm BN SRS & 2012 4E75 0.9 g kg™, SN T 56.7%.

AEEAEST, RIEPENURS R, Mz B AR 25T, N
Wi ER AL T 7R B R B EIAEE, S AR IR EY K. AL
EHBAT 0-20 em Rt d] (R AE T35 % FE H 2012 4F 59 2%/m? B K% 2014 4
317 2k/m?, K 445, BEETHMERE. L, HHUE B4 b pdr s 2L
J&§ B ] 5L (82.9%), HEA R 1A VLR S AL & EXT i
| ARG KA 2EE R

TR B TR A A A AN B BRI, a3 o 4 R B A
ARG YL, 50 IR E AR KB, 3 o | A S R,
0-20 cm - 43T ] ) 4135 % FEAX 13-18 2&/m?.

AIEBEARAGEAA VL, TSP, JFHRAHE., K, &=
SIBENE Y, AR LIRS s A, Bl R e A R,
— Pt AR RS .






S = ATHUE B R IR MR

B=8 AHEENERE R ED R

31 5| &
FEMCEY R AR RGN E A, A B 0

TS DIRGEME LIRY BRI T R T R, & B SRR
HEE AT S M AEMRENEIN S, .

IRV RS S TR A K B BRI ER, AR+
B eI [ A B EY R PR AR A T T R T B TEAR L TP
SRS BT 2 BELL o TR AR 3 20 B o K FR T R SR FHE P S A R A i3 A
MR A (R B IEFREBT 2003).

WAk, IR 2 FE T T O B BR A SR o R AR ) 2 Rt 32 B
AFEVUAZ T, BV R 2 A6 L A% 2RV S50 2 REIE AT B 2 FE 1 (A
Je BRI F 2008). IR 2 R R 1 i TR A ) BRI R AR, R0
A Z AP R 3R 2 LI v P I T k. L B RS R AT
BEIRRE T . TIRFLRRE, IRV FRIRINGAE A LS 2 R, LA
HO AR BRA it At AR 2 L AT SEARRAE (WHNEARSE 2006) . W FCRZEY) 2 AEVER)
HARTFBEAUTILE:

SRR VR, R E G TR R A I AR, BRI R R,
RERE 570 B I A AN A B A ) B 21 1%

BIOLOG Tt~ i (1) Ji7 B2 M1 FH AE %5 78 IO AL AR b8 AN [ B il A ekt
TERAL EH R A, T SRR 0 B 0% AR FE A L e R i 0 T A 2B SR A 3R iR s
AL Geh it 22 R A AR €, BT DS 58 SR & mT DA A I Al I 1) Ak A= 4 (R 42 55
2004). BIOLOG MRILFMAEMMI TP, FfE, (2R AREREARE, §
SERRIR AN BEA T LA IR, A S e AR A ] B A JUMPRUAE )3 R4 F 1 45
R, MELLX r PR

W ig W7 B2 (Phospholipid Fatty Acid, PLEA) 4% FH e i, A i
V)20 PR S AN (R R I 7 TR KA 1 X 2 AN [RI I AR DRV, (B AR AT 7 b R
]z . PLFA JNERIRREEALE, 23R BOTIE MG 25 52 m LR, Ak,
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- CAIX A3 SR AE R A1, i kgl AR ZZ B R GRS S 2003).

AR MR R dE IR Pk (Denatured Gradient Gel Electrophoresis, DGGE) H i/~
2T O E L 2R . DGGE % JR I i@ A MR fEH, DNA 21
TEARTENR LR UK P E IR ERA T, 4B B AR R ERT, DNA 401
FR B B AR MR 7 B . DGGE tAFFEG Bl Ll — SR FF R A
DNA 731 AI e 1 T A% 0 — FE T 5 B AEAH R IR BT B, 45 5 3 R HL S
AV ZFEERR A (SRS 2003; ZEPFRTEKREKE 2011).

Hil s s NP EoR S R, MR T — AP Hi AR (Next-generation
sequencing technology, NGS) , AJ LA—xxf KEFAIHATIR, HAEE K.
AT R = AR B o il S SO A6 B T AR YR A, MR v O ARk
R P PR B ) v ) A R SRR R R TS, R R TR SRR A A 4
TR M LR (R D 5 5 S D Re i R 507 T, F EARR BOR QS Y1 I 7 A o ik
DRLZEL e (R IR 5 2014) o 47 16 30 e 2 41 B 5 11 AR <7 X 510 (2 16S/18S/1TS)
AT . BT 16S rDNA [ FFFIEA YRR A BA s B2 72 5%, 16S rDNA 751
Pisi IR SE X, HRADZAIAR X, AR E P AR X 22 S 80K . 16S rDNA I 72
IS PRBAEY) DNA 731, a8 — AR R e 70 B 3, a6 il
BT, SEAREHATHON I, B RIAFRE ., WEEEHR, #H1T7R%
BT o

AR A, EH Nlumina MiSeq (PE300) - & X & F AN HLE F ) 5
el L AU TR 34T 165 rDNA V4 [X il &I, 6 e 40 B o 288 e A v 4H el
ZAEPEHEAT I E A2 AT

3.2 R 5 R
3.2.1 T 7T b s A
[ 2.2.1.
3.2.2 WISt
RIGAFE 2.2.2, it 2013 4EA1 2014 4F XA LA BRAR A5 B0 A5 FRAR =
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'~ 0-20 cm HARHURE, BEAT R B E AR 165 rDNA mid e, LhEH
e 7 SR A P B R 2R TR R 22 RE I RS2 T

3.2.3 MsEFabn 5 HHE

3.2.3.1 HIERENCREE

TIRFEHITF 201346 21 H.12 H 22 H % 201446 A 10 H. 12 A
8 HkAT, #MB L AERE:, I EAE 5 om LA EEA/NX RS 0-20 cm -2
LA, TR AT FE 3N B BAE, 3R 5 40 PR id v 2013S.2013W. 2014S ., 2014W,
DURAN A I E R 5 4R (SHEZE, WONAE) . B 3R b R iR
MAE, Ak MRRAEEIE LRSS PER S, O RIEE-20CUKFEH, H
RIE LA Wy B B AR VE 2 FEIE AR R

3.2.32 LEGAEYIERK. WA ERNE

Wau et al. 1990; Joergensen and MCeller 1996) .
3.2.3.3 - HEZHE 165 rDNA 318 5 7 70 #r

- BERE N A A B 2 R TR EE T Hlumina MiSeq (PE300)l 1 & 1)
16s rDNA =il &l Pt T A s, RIE i FE £ EA G LN 41 DNA $2HL.
AR T S ER S T .
3.2.3.3.1 THEFL[NZH DNA $2HK

HU 1 g B, SRAT/SEsEE = H AR (Hexadecyltrimethy Ammonium
Bromide, CTAB) /7 152 X AL A JE K 41 DNA, SEE P IR T -

(1)$E B2 i e e

1 NIR TN E CTAB 2l :

CTAB: 2% (WIV)

NaCl: 1.4 mol/L

EDTA: 20 mmol/L (pH=8)
Tris-Cl: 100 mmol/L (pH=8)

PVP (FE/K¥E) @ &
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B-Fidk O 2% (2 mrimAD

(QFREX 1 g B LA TN KB AL R 2 mL &0

()M 65°C Ti#k (1) CTAB $EHU M 1 mL, Fd CIBOR B O B iy, K
BT 65°CHEFRN, 200 rpm, &4 30-60 min.

@)iRwE, B AIR =R, B0 12000 rpm, &0 10 min.

G)¥ EIERRIT R S OE .

(B) I N AR ARy A 17 TR (25:24:1) 3EATHh$RE, 4°C, 12000 rpm 5.0 10
min.

(¥ LRSS 2T 08 T, A 0.6 AR I R A EEITE DNA,
), SRJETHET-80°CUKFE AN 30 min-2h, JilE DNA.

(8)4°C, 12000 rpm, &> 10 min.

(9)2: B, A 80% 2B DNA VIIE, 2 K.

L0y S T4 10 min, FTEER TE, T-20'CLRAT-

P 1% )35 R b 5t e FR KOG S e B JE PR 2H DNA HEAT A i 1) 4l 5 ik
FERGIN, MRYFRSE, BUEEMFESTEOEH, MHEHACHEE MRS 1
ng/ul.

3.2.3.3.2 AR 7 S AL 2 il

W BT 2 () 5 R AH AR B8 AR 7 SR AT SRR, 3 B0 HE 16s rDNA
V4 X PCR It IVRAFE, #EAT VNI, SRECE =4, X HkAS =4
AT RIS N4k, BARSCE PRI

(L St

AREEFE 165 IDNA VA XA TH 3G, ] V4 X AR5 X7 51 %
i, BT B E A 5 )80 Barcode BENLE 4. @A SIYF 5100 R

515F: 5'-GTGCCAGCMGCCGCGGTAA-3’

806R: 5-GGACTACHVGGGTWTCTAAT-3' (Bates et al. 2010)

ERRER LIS VA X ETRIEORE X EATEON RS, O T T e R X
Gy FE B A, AE R UiEE 51 A G 43 N RIS ISR B b 1 1 B
Barcode FENLEI ¥4, %41t 8-13 bp BENLIRIEAL . BAFESAT R H) R
Jiit Barcode J7 4 1#k 3-1 iz,
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* 3-1 AHVE RS S P -3 AH 165 rDNA 31 51 XK dihr ic 7 1

Table3-1 Barcode sequences for respective samples of organic and conventional soil samples

Sample ID Barcode Sequence
CON-2013s1 ACAGCAGA, GATGAATC
CON-2013S2 TTCACGCACTA, GTCGTAGACGT
CON-2013S3 ACAGCAGA, GCCACATATC
ORG-201351 TTCACGCACTA, GATGAATC
ORG-201352 CGAACTTAC, GTCGTAGACGT
ORG-2013S3 CGCATACAAC, GAGTTAGCGTCAC
CON-2013W1 CTGGCATAGA, GATGAATC
CON-2013W2 CTGGCATAGA, AACGTGATC
CON-2013W3 CTGGCATAGA, GCCACATATC
ORG-2013W1 CTGGCATAGA, GTCGTAGACGT
ORG-2013W2 CTGGCATAGA, CCTCTATCACGT
ORG-2013W3 CTGGCATAGA, GAGTTAGCGTCAC
CON-201451 ACAGCAGA, AACGTGATC
CON-2014S52 TTCACGCACTA, CCTCTATCACGT
CON-2014S3 ACAGCAGA, GAGTTAGCGTCAC
ORG-2014S1 TTCACGCACTA, AACGTGATC
ORG-2014S2 CGAACTTAC, CCTCTATCACGT
ORG-2014S3 TTCACGCACTA, GCCACATATC
CON-2014W1 GACTAGTAT, AACGTGATC
CON-2014W?2 ATAGCGACGTACA, CCTCTATCACGT
CON-2014W3 CGCATACAAC, AACGTGATC
ORG-2014W1 ACAGCAGA, CCTCTATCACGT
ORG-2014W?2 ATAGCGACGTACA, AACGTGATC
ORG-2014W3 GACTAGTAT, GAGTTAGCGTCAC

TE: CON, WHUEHL; ORG, AHEHL. S, WA NEZ6 H: W, BB %412 H; BvhE
HUAIH FALBE =S B A I 2 5 o 5 [l

Note: CON, conventional management; ORG, organic management; S, sampling time was at June in summer; W,
sampling time was at December in winter; Each treatment had three replicates.

(2) PCR¥ 3t
PARGRE Jo R FE R 2H DNA ik, A& 1T 16s IDNA VA [X L R 51 it
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T, =B R R
16S V4 [X 5 PCR Jx MifAk % (30 uL) Wl R ffi7s:
Phusion Master Mix (2%, NEB) : 15puL

Primer R/F (2 uM) 3uL (6 uM)
gDNA (1 ng/uL) : 10 uL (5-10 ng)
H20: 2 uL

WU b AR R R ITIR A B0, THT PCRAX
PCR [N AEF 40 F -«

98°C 1 min

98°C 10 sec

50C 30 sec } 30 cycle

72°C 30 sec

72°C 5 min

(3) PCR iR FEAIZELL
F 2%3K B B Ig i EE I A3 20 PCR PR R B4 R 47 FL KA I, 1o
F Qubit DNA & &80 G FF il g AT 8 &, AR =W 0E Bk LT 55 B IR,
FRRA A, A 2% 3 IR MR AL EAT LUK, 100V, 1h.
BRI Pk 4 R SE AT VIS, VI V4 X B iR B 350 bp 2o 45 (R, H
Qiagen Gel Extraction Kit(Qiagen, Germany)&z =1 Wi 71 & [l 5 1 F B .
(4) SCEERL A AL
B ER [ B 7= Y048 TruSeq® DNA PCR-Free Sample Preparation Kit
(INlumina, USA) % 2 i) Sk AT SCE R .
FIEF S EL G Qubit A1 QPCR JEf&E, XEEH)E, A lllumina MiSeq
(PE300)i A7 77, A= k% 300 bp XA b reads.
3.2.3.3.3 HdlAbE Ko
(1) 0 H s Tk 3
13 B XA S reads FRHE DL R A2 HEAT AL BE
O¥HESFS>: H4E Barcode FHIAT PCR 444 5] 415 %1 N T HLEE T 37 70 H

RRESEGE, AR5 2: Barcode A1 B WS T B2
(2PE Reads #f#%: ¥ FLASH XTEANFE LY reads BEATHEEE, 15 2 HHEE
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B3 MR 4G Tags $#E(Raw Tags) (Magoc and Salzberg 2011).

@Tags itiE: PHEA N Raw Tags, =S QIIMETags Jfi & % il i 2
(Caporaso et al. 2010), Z83sh ™% 11 JE AL, 45 2= )it &= Tags £#%(Clean Tags).-

@Tags EMAHFE]: @it Xt UCHIME algorithm(Edgar et al. 2011)% il
RE T, FEERIREE, 192304 R ED Effective Tags.

(2) FEAH

OXF Fr A FF 5 1) 4235 Effective Tags #E1T 2%, BRIALL 97%01— i (1dentity)
¥ 54 B35 A OTUs(Operational Taxonomic Units), [Al £33 EL OTUs (4%
PEREA), M AR R U], G753 R OTUs o H BS54 F A4 A OTUs K
RFEF 4. K H RDP Classifier(Wang et al. 2007) 7%, H#E GreenGene
Database(DeSantis et al. 2006) X ¥ #4773 F9T 8 o H o0 AL S A7 KK T4
MW, B BB, Gt SRS A R

@H QIME #f4 (Version 1.7.0) i it A= 9l - £ 14 17 Observed-species.
Chaol. Shannon. Simpson. Goods-coverage Z=fa¥it5L, A R #fF (Version
2.15.3) LMkt 2 Mpk 2 B th 4 e n

ZRPERREOT R A

Simpson #&%(Hill 1973): D =1 — Y5_,(N;/N)? (3-1

A NiOWEET | M IAMASCE, N ONEZERE BTE YR AR e B A

Shannon-Wiener $5£5 (1 e A% KB 1994):

H = -Y5  PilnPi (3-2)
A Pi=Ni/N (3-3)
Ni WEETT 5 | MRS R, N ORZERE BT A YR AR S a A

Pielou 5% (Pielou 1969): E=H’/Hmax (3-4)
AH: Hmax=InS (3-5)

Hmax 95 K FF) shannon-wiener $6%%, S AREYE T B Yfh & 2 1
3.2.3.4 HHEHT

AE R R EWE KA shannon 2 REMEFRBSE, f#FH Microsoft Excel
2010 HEATHI NV %3, H SPSS 16.0 X 41E4T One-way ANOVA 77 % 53 1T
FiEE LSD (least significant difference) test /& Student’s t-test 46 Ab¥H 2 [A] % 5
) 3 25 1 s f I SigmaPlot 10.0 % f4-(Aspire Software Intl. Ashburn, VA, USA),
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2R TP B 59 T 2 B iR

3.3 R 54

3.3.1 AHVE EXEY B E A0

W 3-1A iR, 2013 458 JUE BT LAY B ik & 2R E )y 134.1
mg kg, AHVE BV RIS BE-FIME RN 220.3 mg kgt, B U EE S H
64.3%, HEFRIEFEE/KT (P>0.05). 2014 FEHEFMAEY B S &
FEME Y 164.4 mg kg, AAVE BT RAE YRR S EAFIME N 376.1 mg
kgl, RHMETR 2.28 {5, ZREZE (P<0.05)., 2013 & 2014 4, HAHLEH L
B Ay ER SRR EEIN T 211.1 mg kgt (P<0.05).

H &l 3-1B, 2013 4 fE L IR AR Y B A S B4 41E N 6.3 mg kgt
AHERMAEY ER S EEFHMEN 155 mg kgt EHIEHN 2.4 5. 2014
CEHOE HLE Y RS B R ME N 10.1 mg kgt A HLE B B R AT
BIfER 31.4 mg kgt W HUEEN 3.1 f%, ZREFE (P<0.05). 2013 % 2014
o, ANEEDIBEHAEER S ERENM T 2.3 mg kgt (P<0.05).

3.3.2 RS EEE A A B E b

3.3.2.1 AU HTE miE &y A

KA Nlumina MiSeq/HiSeq V- &5 3815 N LR & Raw PE reads, #AJ53H4T
PHEFJI Y, 3545 Clean Tags, FEATIR AR, 520 H T /5820t B0A 2%
#dE, Bl Effective Tags. s TALFE I FE 520 R4S 2 1 2 ) Bl Gk 45 S &
3-2 7R

Raw data /&R 45 PE reads (% H, Combined J& #4551 Tag #, Qualified
seid i€ J5 i) Tag %, Effective Tag /2 ik & A1 38 5 1 FH T+ )5 22 70 M O 24 Tag %5,
Avglen s Effective Tags HI°F3KE . Q20 A1 Q30 437l 387 7 41l i 2 o7 & K
T 20 F1KF 30 [IBHFE, GC%EFa Effective Tags HH ) GC Bk & &, Effective%
#&¥5 Effective Tags 15 545 T HLIAY PE reads HHLAE
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500

] % # (A)
400 4 B

300 - Ab

200 Aa

100 -

ek oy & W
Microbial biomass carbon (mg kg'l)
jve]
-9

40 - Aa (B)

30
20 A Ab Ba
Aa

N ﬁ i
0 ‘ ‘

2013 2014

M v B R
Microbial biomass nitrogen (mg kg'l)

Bl 3-1 A HLE HAE MU EE 0-20 om LM E M BB B A & =

Figure3-1 Microbial biomass carbon (A) and microbial biomass nitrogen (B) of 0-20 cm soil layer
under organic and conventional managements during 2013-2014

e BB R . AFRRRE FREOR AL B 253 5% (P<0.05), AFEF/NG FRERF—
ALBRAE AR R4 2 T8 (22 7 3% (P<0.05).

Note: Data are meanszstandard error (n=3). Bars with different capital letters indicate significant difference at
P<0.05 level (Student’s T-test) between two treatments, and bars with different lowercase letters indicate significant
difference at P<0.05 (ANOVA, LSD test) among different years.

X V4 X, APVEBEAEE T 0-20 cm LA EIN K] 24 4
FE SR UG 1 S5 06 7 51 46 50 1137310, B RUT 514400 1055366, % ANFE i 1A
R B g W2 3-3. BT A KL S i Effective Tags HI-F 3K BN 253 bp. 7 #1471
T IR 5L Effective% T4 93.1%), reads $12k %N 6.9%, H:rd CON-2014W
W % . FHLE N T HERE N 1 Effective%-T-34)y 92.5%, reads 15 25 %15 N
7.5%, H.rh ORG-2014S #ikEi% .
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R 3-2 AHUE BEMH JUE BE - SR i Fr 2 AL PR G v 2 4

Table3-2 Data preprocessing statistics and quality control of soil samples sequncing derived from
organic and conventional managements

Raw Combin Effecti Avgle Effecti
FE s Qualified Base(nt) Q20 Q30 GC%
PE ed ve tags n(nt) ve%

CON-2013S1 53,587 52,416 52,221 50,782 12,855,922 253 99.48 98.17 56.14 94.77
CON-2013S2 53,573 52,529 52,326 49,922 12,638,243 253 99.47 9817 56.1 93.18
CON-2013S3 65,713 64,603 64,300 62,152 15,733,562 253 99.45 98.07 56.46 94.58
CON-2013W1 44,297 43,430 43,266 42,284 10,706,461 253 99.47 9818 56.98 95.46
CON-2013W2 51,068 49,997 49,786 47,872 12,121,709 253 99.48 9819 56.96 93.74
CON-2013W3 43,509 42,735 42,535 40,878 10,350,921 253 99.44 98.05 57.13 93.95
CON-2014S1 61,932 60,445 60,208 57,556 14,567,820 253 99.45 9814 56.16 92.93
CON-2014S2 26,779 26,225 26,103 24,996 6,325,334 253 99.44 9813 5621 93.34
CON-2014S3 66,474 65,190 64,904 62,577 15,838,062 253 99.42 9799 563 94.14
CON-2014W1 70,093 68,697 68,420 62,791 15,895,281 253 99.48 9819 5582 89.58
CON-2014W2 35,298 34,664 34,514 33,549 8,490,770 253 99.47 9813 55.67 95.05
CON-2014W3 40,356 39,477 39,304 34,757 8,797,262 253 99.45 98.07 55.81 86.13
ORG-2013S1 36,698 35,948 35,816 34,575 8,748,968 253 99.48 9821 5578 94.21
ORG-2013S2 46,367 45,550 45362 43,398 10,981,029 253 99.45 98.09 55.64 93.6
ORG-2013S3 39,495 38,747 38,545 37,280 9,432,718 253 99.41 9795 55.83 94.39
ORG-2013W1 48,386 47,353 47,163 43,397 10,982,813 253 99.49 9823 5553 89.69
ORG-2013W2 28,049 27,441 27,335 25,759 6,518,806 253 99.46 98.14 5553 91.84
ORG-2013W3 43,206 42,356 42,174 40,706 10,301,369 253 99.46 9813 559 9421
ORG-2014S1 52,842 51,913 51,700 45,199 11,436,700 253 99.51 98.26 54.87 8554
ORG-2014S2 23,989 23,571 23477 22,368 5,659,447 253 99.46 98.12 5428 93.24
ORG-2014S3 42,687 42,089 41933 38,648 9,779,393 253 99.48 98.17 54.78 90.54
ORG-2014W1 43,231 42,379 42,217 40,625 10,283,573 253 99.46 98.1 55.87 93.97
ORG-2014W2 55,765 54,760 54,526 52,549 13,301,494 253 99.5 98.24 55.67 94.23
ORG-2014W3 63,916 62,670 62,402 60,746 15,372,895 253 99.44 98.05 558 95.04

XA AR ) Effective Tags #EAT5R3E, B 97%1)—FU% (Identity) 4 /5 571 58
Z% N OTUs(Operational Taxonomic Units) . &4~ OTU X N — N AS 8] i 40 B A

Total Tags: FREEMFEM AR Tags #H (Z5[F]T Effective Tags, LM
FT OTU 8555 220 M 148 208D Unique Tags: F8AECN 1, 7 HIoiEw
23 OTUs 1) Tags HH (Toik 5255 OTUs 5 AH T 5 224347 Taxon
Tags: faFH T #3E OTUs 3 HIRMSIERA(E S 1) Tags i H; Unclassified Tags f&7%
A HAFERAS B Tags 0 H ; OTUs Number /& OTUs (% H, OTUs: {861
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SRR OTUs 0B . H% 3-3, il TR ARG MU BR& 5 1 24 4 0-20cm 1=
HERE N, MJLEpE4E 73500 4 OTU.
2 3-3 AT MU R H B 1 L ] R S R G

Table3-3 Sequncing data of soil bactecials derived from organic and conventional managements

Sample ID Total tag  Taxon Tag Unclassified Unique Tag oty
Tag number

CON-2013s1 50782 47680 0 3102 3126
CON-201352 49922 45147 1 4774 2991
CON-2013S3 62152 56859 0 5293 3366
ORG-201351 34575 32134 0 2441 2734
ORG-2013S2 43398 39863 0 3535 2855
ORG-2013S3 37280 34322 0 2958 3138
CON-2013W1 42284 39387 1 2896 3174
CON-2013W2 47872 42685 0 5187 3262
CON-2013W3 40878 35777 0 5101 3116
ORG-2013W1 43397 35311 3 8083 3402
ORG-2013W2 25759 22442 1 3316 2651
ORG-2013W3 40706 36255 0 4451 3637
CON-2014S1 57556 53222 0 4334 2974
CON-2014S2 24996 23176 0 1820 2146
CON-2014S3 62577 58094 0 4483 3276
ORG-2014S1 45199 36918 0 8281 2910
ORG-2014S2 22368 20808 1 1559 2126
ORG-2014S3 38648 34149 0 4499 2522
CON-2014W1 62791 49933 1 12857 3730
CON-2014W2 33549 31263 0 2286 2819
CON-2014W3 34757 24668 1 10088 2785
ORG-2014W1 40625 37057 0 3568 3094
ORG-2014W2 52549 47356 0 5193 3733
ORG-2014W3 60746 55970 0 4776 3933

3.3.2.2 MFF IR /b
PR i 28 (Rarefaction curve) #& F CLYEAN DN 7 & BE 75 78 55 A WO Fh IS B,
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2 il e PP e BEL T G, P IR EUE DS AR RS B A A
I IREE//E U

B 3-2 T LIEAE R R RE £, Ak TR S, RIAS S R
FEARGH, PrECRIRE A RE S 7 o IR S A R

CON.201351
CON.201382
CON.201353
ORG.201351
ORG.2013582
ORG.201383
CON.2013W1
CON.2013W2
CON.2013W3
ORG.2013WH
ORG.2013wW2
ORG.2013W3
CON.201451
CON.2014582
CON.201483
7 ORG.201451
ORG.201452
ORG.201453
CON.2014W1
CON.2014W2
CON.2014W3
ORG.2014WA1
ORG.2014W2
ORG.2014W3
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1 1 L
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1000

Observed Species Number

T T T T
0 5000 10000 15000 20000 25000
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Kl 3-2 T OTU 741 3%7 5 /KT FRIAT: it A R it 4%

Figure3-2 Rarefaction curves of observed species (i.e. OTUs) number clustered at the 3%
phylogenetic distance level based on the 16S rDNA gene sequences of all soil samples derived
from organic and conventional managements.

V. [FF 3-1. Note: The same with Table3-1.

Goods coverage »& 78 i FETREL, TR & MEARSCERE LR, B E IR,
U B A R B 20 A A D0 L R BRI, R S BRI 245 SR 2 A TT DA S Bt
FLSLE O

H&E 3-4 FH, BHVE BRI ER FTE LRSI e 0 78 55 5 R 30l
>0.95, 1t B AREG M e 45 SR AT DL S S e S5 R i R 4H T VR 2 AR

/
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Table3-4 Observed species and Goods coverage of bacterial samples derived from 0-20 cm soil
under organic and conventional managements

Sample ID Observed species Goods coverage
CON-2013s1 2204 0.961
CON-2013S2 2154 0.964
CON-2013S3 2411 0.957
ORG-2013S1 2169 0.964
ORG-2013S2 2226 0.958
ORG-2013S3 2545 0.958
CON-2013W1 2536 0.953
CON-2013wW2 2421 0.96
CON-2013W3 2534 0.956
ORG-2013W1 2725 0.951
ORG-2013W2 2231 0.973
ORG-2013W3 3053 0.948
CON-2014S1 2013 0.961
CON-2014S2 1783 0.978
CON-2014S3 2312 0.955
ORG-2014S1 2266 0.957
ORG-2014S2 2126 0.955
ORG-2014S3 1975 0.965

CON-2014W1 2666 0.954
CON-2014W2 2331 0.962
CON-2014W3 2311 0.967
ORG-2014W1 2453 0.955
ORG-2014W2 2705 0.955
ORG-2014W3 2883 0.951

3.3.3 AHUVEEN LIMAMWHEE o ZHEIERIFN

o ZFEVEHIR PN — TR WA I AT . o ZAFIERREUE OB E &
WL ERGTahs, EEWARRAR, —RMEEH, FEEE; —2MEd
ARG EC A S

3331 MiEFEERI
B £ F E (Community richness) R f5 %, 4% Chao f5 %l ACE
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( Abundance-based coverage estimator) #5%{. Chao ] Chaol 5y kAl i1 7%
EH OTU % H MBS, Chao fa%Uf1 ACE ¥, TRHREE & il .
% 3-5, AHLE TR MU R E 0-20 cm - 3ERE F HF 41 B (1) Chao A1 ACE 14
AT R EEZES (P>0.05).

* 3-5 HHUEHRH M FE 0-20 om T IR A £ F

Table3-5 Community richness of soil bacterial derived from 0-20 cm soil under organic and
conventional managements

Sample ID Chao ACE
CON-2013s1 2957.99 3127.24
CON-2013S2 2814.63 2986.34
CON-2013Ss3 3342.80 3464.13
ORG-2013S1 2910.35 2986.50
ORG-2013S2 3165.99 3318.43
ORG-2013S3 3503.76 3448.73
CON-2013W1 3725.71 3751.43
CON-2013W2 3197.48 3296.91
CON-2013W3 3439.08 3552.57
ORG-2013W1 3722.37 3868.51
ORG-2013W2 2587.89 2651.71
ORG-2013W3 4023.04 4184.53
CON-2014S1 2977.26 3072.71
CON-2014S2 2062.82 2140.03
CON-2014S3 3380.91 3531.98
ORG-2014S1 3169.18 3321.16
ORG-2014S2 3406.76 3534.09
ORG-2014S3 2727.17 2744.06
CON-2014W1 3473.95 3674.86
CON-2014W2 3085.79 3135.43
CON-2014W3 2760.56 2889.71
ORG-2014W1 3416.37 3607.17
ORG-2014W2 3535.62 3704.32
ORG-2014W3 3869.84 3982.30

3.3.3.2 BEVEZ AR
BV o ZHAEVEFEEL, 45 Shannon %R0 Simpson $840, FRVEA 40 B £
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I Z FEE KT

H &l 3-3, fE 2013 4 %2 2014 fEPUAN BRI, A HLE T 0-20 cm &40
P RETE I Simpson 50 & T I, JF HAE 2014 4E B FRAIA I 2 Fik 5
TE K (P<0.05).

<

1.01

— g </
Loo 4 | IS
*
] *
= 0.99 H
|o
: 11
2
H S 098
5
0.97
096
2013-S 2013-W 2014-S 2014-W

i 8] Sampling time

P 3-3 2013-2014 FA WL BN 5 BT 0-20 om 3841 B A 74 o W AR FE 2L

Figure3-3 Simpson diversity index of soil bacteria community of organic and conventional 0-20
cm soil sampled in summer and winter of 2013 and 2014 respectively

e BN PREHR R (n=3). *FRPICHEMI 2% R 8% (P<0.05).
Note: Data are meansdstandard error (n=3). * indicates the significant difference between treatments at P<0.05 level
(Student’s t-test).

i 3-4 i, 2013 FEEFEMATE K 2014 47, AHLE R 0-20cm 13
YN B FEVA Y Shannon 8405 T8 S B, JEH 2014 fE4 7, EREFIEEKT
(P<0.05)

A WU B U IR AN 1 2 A K | TR R R, R B A AL
MFFEEER, PR B S N I B PR TR 22 1 22 Sl
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K 3-4 2013-2014 4 HLEFEAE ILE BE R 0-20 om - 35840 B BV & A% - gl F8 4L

Figure3-4 Shannon's diversity index of soil bacteria community of organic and conventional 0-20
cm soil sampled in summer and winter of 2013 and 2014 respectively

e BUREHESRER (n=3), *RRHAHIN M ZEREE (P<0.05),
Note: Data are meanszstandard error (n=3). * indicates the significant difference between treatments at P<0.05
level (Student’s t-test).

3.3.3.3 B

k£ BE (Rank abundance) HIT 2 it v 1) OTUSs #2 H A5 7 7150 H HoR
FNEEF, diT, FEUGRSONREALER, DL OTUs HR P BB IIAE XS B 70 & s Ak
bR, 2z, B Rank Abundance HiiZk.

Rank Abundance H1ZER] EUWLH S BFE s AL M B RIS S . BPAE
IKPT7 ], MR B8 B I R Rh ()RR, MRk = s FE R, M ZRfERE AL bR B
FERRR: fEFETT IR, MZRRTIg R P I SRR R, I8tk b, YR o
TEEAIIS), HIZRHT22, WFhr) 4 A #ki% 2] (Lundberg et al. 2013).

H &l 3-5, W] DAEDULHLE H &4 S R B 3= BN 2 . 2014 R4
HUE LT 0-20 cm - BE2H TR 35 50 BE AN =5 B 85t 1y o
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COMN.201381
COM 201352
COM 201353
ORG.201351
ORG.201352
ORG.201353
COM 2013w
COM.2013W2
— COMN.2013W3
ORG.2073WH1
ORG.2013wW2
— ORG.2013W3
COM 201451
— CON.Z201452
CON 201452
ORG.201451
ORG.201452
ORG.201453
COM 2014w
COMN 2014wW2
COM. 201403
— ORG.2014W1
ORG.2074W2
— ORG.2014W2

0.001
|

Relative Abundance

1e-04

T T T T I T T
0 S00 1000 1500 2000 2500 3000

Species Rank

Bl 3-5 AL BRI HUE R SR AN T I R R 2 R 2
Figure3-5 Rank abundance curves of bacterial sequencing of organic and conventional soil

sampled in summer and winter of 2013 and 2014 respectively
3.3.4 A HLE BRSSP % 0 2R/K-F L RE

3.3.4.1 AHLE XS - IRAN G AL 17K L5z

FEIT K b, R B 41 NI RRE . Foh e g pIN R e BT
BERE LRI AN B T3 20 A, BFEASTE AT (Proteobacteria) . JHUZZ B 1]
(Actinobacteria). #7217 (Planctomycetes). FRAT ] (Acidobacteria). #UFF
I'] (Bacteroidetes) . *f . Jfl B ] ( Gemmatimonadetes ) . Jt % I
(Verrucomicrobia). EEE ] (Firmicutes). 8257 [] (Chloroflexi). TM6. fi§
142 i 1] (Nitrospirae ) « 42 J544 ] ( Chlamydiae ) WS3, # i [ ] (Cyanobacteria) «
TM7. WPS-2. R[] (Crenarchaeota). %% H ] (Armatimonadetes). AD3.
OD1. £EEE 1] (Chlorobi).

IEHEE T 100 R i KRR+ B RE, Sefilikeas RAIRE . HE
3-6, FHXTFEHRA T T ROV ITE TS TR ] AT R,
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BRATEE ] ZF B ]y JERER T PEAR 1]y SR 1A TM6. 994~ S bl 1) - 458
H 2 ER LA T 1R R 2, AR B 0.43-0.68.

BN 2013 H47F, 2014 FHF, 2014 4T =AW 0-20 cm 3%
R T 1 AR 32 B2 43 510N 0.15.0.13.0.11, 4373l /& B A H L 3 6 3 v 6%
10%. 8% (P<0.01). i HUE I 4 /N HUREIT HARIFE M b, 28 SR RRT 1] A AR =2 R
BRESTAIERE (P<0.05). HHUEE T 2013 4%, 2014 FEHZH /N
S e, AR T TS =E B2 0 B3 T A 3 5%, 8% (P<0.01).

BEAh, R R R el 3 AR TR | YRR ] A AR T AL,
O O ERAT A 1) SRR EE ) JERERE A R T AL
B2 ERHARIEFEZE KT (P>0.05),

- - | |
| | " ]
Others
I | | I l l | I l WM
0754 I B l . I 4 I i 0B N I Chioroflexi
l I W Verrucomicrobia
Fimicutes

Gemmatimonadete
W Acidobacteria
Planctomycetes
;s TEEEE SR EEEEEEEREEES B S . = W Bacteroidetes
B Actinobacteria
M Protecbacteria

Relative Abundance

WS IEEEEEEEEEENEEEEEERES

Kl 3-6 AHLEHSHHE LT 0-20 om LIEAHEE | 1/KF B RPFAE T = B

Figure3-6 Relative abundance of the dominant bacterial at phylum level of 0-20 cm soil samples
derived from organic and conventional managements at summer and winter in 2013 and 2014

3.3.4.2 HHVE X IR 7E N KT LR 52

TEI 53 K b, SRS 5E 2 119 SRR 28T
W 3-7 Fron, e AEE A FEEHEAET 10 FIRIKICN o- T H N
( Alphaproteobacteria ) .« y- 2% /£ B 49 ( Gammaproteobacteria ) . B- 4% & & 4
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( Betaproteobacteria). JillZk# 4X (Actinobacteria). Sphingobacteriia. 2 5. ffl 15 44
(Gemmatimonadetes). Planctomycetia. #&#HTE4X (Thermoleophilia). ZF T
#4X (Bacilli). Spartobacteria.

AHUEH N 2013 FFAZR 2014 FEH 2, 2014 4T HIEF ¢ DI EHH )
M EERERS T HREHE, AUEET 2014 FHE 3, 2014 FAFEHLT
Sphingobacteriia FAHXT 3= 7 2 2 = T AUE B (P<0.01).

WIEHTN 2013 SEA TR 2014 4EE 2, 2014 £E A2 4398 il 2k B AN A A
SEERERTANER, WS 2013 £4 M 2014 FE2 R g Ham
TR 4R 2 B AN O A R B E T ANLE . (P<0.01).

1=

= || i = i B B = I Others
| = B - M Spartobacteria)
o 0.757 Il-.—-.-—.——-—-_--- - —-.—l— l- - l I ; u nh_ Bacii
Q um . [ | ™ - n - - [ | N | IGemmoﬂmopgdeTes
c | ] I I I m B . Thermoleophilia
_8 I I || n 0 n Planctorrycetia
c m m | Sphjngobocteriio
3 1 oot aoneer
< 0.57 E BB R ---_-_ ) _l- 'R iR i _I. B Alphaproteobacteria
g B Gammaprotecbacteria
E
[]
& 0254
DA
N N D D oS L LD N D O AU RN O]
N R O RSN M SANONY
D I ST NN O TSP AN
S S AN N N o o S O AN NI o
TG O00PRLRTFS UG 0T OLLLPTIE

K 3-7 AHLEHE ST 0-20 om T340 B NKF L PR =

Figure3-7 Relative abundance of the dominant bacterial at class level of 0-20 cm soil samples
derived from organic and conventional managements at summer and winter in 2013 and 2014

3.3.4.3 AHLEHXT LB AR H /K BRI

1E B2 B, 5w B 167 N1 SR
| 3-8 froa, X FEHRA HT T BRI 35 5L 1 H (Xanthomonadales)
S F BB H (Sphingomonadales ) . 88 B H ( Rhizobiales ) . it £k % H
( Actinomycetales). SC-1-84. /54T % H (Sphingobacteriales). 1117 [K 1% H
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( Burkholderiales ) . £ %2 % H ( Rhodospirillales ) Gaiellales . 1 5. it i H
(Pseudomonadales) .
2013 FFEAZAHLE P 0-20cm IR TP s BB H . BIEFT I H L A5
H . RS H AR F R B2 m T AE B (P<0.05). 2014 FEE ZFEA L
G b R H L R H IR E RAR R B S TR
H (P<0.05). 2014 fEAZHHUE LT L3 b o S es H . 20085 H A 2
BRE ST HAME R (P<0.05).
2013 4F & Z=H AU PSS R R H A F ) B e T ALE B
(P<0.05). 2014 ‘FEZF=MAZ, HME I NREZE B A SC-1-84 BN+ EE
RERTANEE (P<0.05),

IE

Others
M Rhodospirillales
0754 -- - - - - - - - . . o . . . . . . . .. .. - - - - [Pseudomonadadles
M Gdiellales
Burkholderiales
Sphingobacteriales
W sCla4
Rhizobiales
_ W Actinomycetales
M Sphingomonadales
B Xanthomonadales

Relative Abundance

Kl 3-8 AHLE ISR HEEL 0-20 cm 34N EE H/AKF L RIPFh A = 5

Figure3-8 Relative abundance of the dominant bacterial at order level of 0-20 cm soil samples
derived from organic and conventional managements at summer and winter in 2013 and 2014

3.3.4.4 AHEFXT LI B R K T BRI

TERHEA KT b, SL%E ) 220 AMHEKRE. W 3-9 Frs, MR HE
KT HIRMAK R B AH(Xanthomonadaceae) . Chitinophagaceae. #5 fis #L iy
B £ (Sphingomonadaceae) . “E 22 fifl & #} (Hyphomicrobiaceae) . Gaiellaceae .
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Chthoniobacteraceae . 2517+ X B £} (Nocardioidaceae) - 1# R B £ (Micrococcaceae) «
fE2 5 Hf 1R B (Pseudomonadaceae) . 1F v [ & A (Burkholderiaceae) .

W 3-9 FioR, @R &4 AN R B AR T E T, ORI 2013 A
ZEf 2014 FFH ZEAPUEHEBIAT 0-20 cm HIEHH R}, Chitinophagaceae 1]
AR R m T U (P<0.01), b4k, 2013 F4Z4G AL BRAB A P B R
(IR =P v T U T (P<0.05), 2014 4F 5 ZRA5 HLAY T4 s 5 I g )
AT =2 25 = T U L (P<0.0D).

2013 FFAZ 2014 FHZHMEH Gaiellaceae HIFHNT FEEW EE & TH
PUEEE (P<0.01), 2013 4F42%, 2014 45 FA1 2014 FF 4T H A B
RO R B S T A HEE (P<0.01), 2014 445 & H 3 L
TR ARR B B2 AL B (P<0.05).,

Others
M Nocardcidaceae

o 0754 B-B-B B EEB-EBEBEEE2EEEEEEEEEEEEERE Chitinophagaceae
Q M Micrococcaceae
c (Chtheonickbacteraceae)
9] Burkholderiaceae
_g W Gaiellaceae
3 Pseudomonadaceae
Ko} 051B BB BB EEEBEEEREREEREEEEEREERE W Hyphomicroblaceae
< ) || - B Sphingomonadaceae
[ = e B - B Xanthomonadaceas
> || B = = -
= m- N | . - - : = -
ke, ==ml=pg EE EEp S
K EErEE im=mE "8 BB

R E R R EERREEREE "REE_

Kl 3-9 LIS H A EE 0-20 om LIEAH B BLKCE B RIPFh A B

Figure3-9 Relative abundance of the dominant bacterial at family level of 0-20 cm soil samples
derived from organic and conventional managements at summer and winter in 2013 and 2014

3.3.45 HAHLUE X LI JE /KT L5

TEJBEI KT L, RS e 3 281 MNNRZEEE. Wil 3-10 AR, FEd AT
SR FEHEA BT R B KN Kaistobacter. 213575/ 1 J& (Rhodoplanes) . 5. i i J&
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(Luteimonas). Rhodanobacter. # .l B J& (Thermomonas). DA101. i i 1 &
(Pseudomonas). # ¥ % J& (Flavobacterium). 4% {641 & J& (Janthinobacterium).
i1 )\ S kA J& (Sporosarcina) .

2013 fE4ZE, AHLEHLT 0-20 cm T3 R R & (P<0.05) FIEEHT B &

(P<0.01) FAARXS 3 B2 73 ) . 25 v T A4S L. 2014 SR 2=, AL HER 0-20em

+-3rh Kaistobacter. HATH R (P<0.05). HHHMHEE. LEEE (P<0.01)
AT EE s THEMEHE, 2014 F4ZE, HHET 0-20 cm L3t
Ui 50) T Jo A B AT TR R PR AR 2 23 i) . 2 v TR LA B (P<0.05).

2013 FEAZEHME T 0-20 cm HIEF A HENAN EEEE ST A
PUEHL (P<0.05). 2014 fFEZ, HMAEH 0-20 cm 3+ Rhodanobacter F1%f
o )\ SERP B A R & T ANE R (P<0.05). 2014 42, HME B
T 0-20cm -3+ Rhodanobacter ffAHXS 35 2 3% T AHLEE (P<0.01),

1-

Others
M Sporosarcing
0754 -- - - - - o0 oo o o o o o o o o o oo o o o 1 Janthinobacterium
M Flavobacterium
DA101
Rhodanobacter
M Pseudomonas
Thermomonas
054 BB B BB EEREEREEEEEEEEEEEREEEEE B Rhedoplanes
B Kaistobacter
B Luteimonas

Relative Abundance

0254 - o S EE

Kl 3-10 A HLE L M 0-20 em T340 B Jm /KF b (A AlAH X 3

Figure3-10 Relative abundance of the dominant bacterial at genus level of 0-20 cm soil samples
derived from organic and conventional managements at summer and winter in 2013 and 2014

3.3.5 AHLE BN A HE T B 2 AR R2
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B 2 FEIE A 20 b AN [ L JEAE ol 20 TR RV TRV IR 2 AR, LA (R4 R AR 1 45
HyZE 5t o IR 7 A ) OTUs #EAT FA-R 0 Hr (PCoA) AR =2 8 52873
B, SRECIHCAS R AL BRAE i R 7 2 R

3.3.5.1 PCoA 4 ¥t

PCoA ST /& —Fh B 4EHE 7 732, IR AE (B FNRHAIE ) B HE 7 4 2 4508
5 ) T R A G5 FREL K . T Unweighted Unifrac PE 25 F1 Weighted Unifrac
FRERBEAT PCoA 70#r, R TTHRZR I K T ARFR SRR [ e i B Bk
i, RATFIE S SO, FE5 RS, FONBEVR S ZE TR,

HE 3-11, L) A8 bRt dr, 38— 3 pir B DTEREE N 36.88%, 3
BT TR RN 22.21%. ORG-2013W. ORG-2014W [ CON-2014W FE i #E 5
BT, ORG-2013S [ CON-2013S. CON-2014S A #E B4, 1 W X SERE 5 1
T A5 AL
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- - : oRG-20MyE
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Figure3-11 Weighted PCoA analysis of bacterial structure of soil samples that derived from
organic and conventional apple managements

7E: A, CON-2013S; B, ORG-2013S; C, CON-2013W; D, ORG-2013W;E, CON-2014S; F, ORG-2014S; G, CON-
2014W; H, ORG-2014W).
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Ml 3-12, JEIIAUR FARAR S Hr el S — A DTk # Y 10.81%, A
F RS TTHREE N 10% . AN AL BRI A B RE S R B R, G R, AHLE
A RR 5 R0 B X IR S B8 4> B . CON-2013W Al CON-2014W JH &
#3l, CON-2013S 1 CON-2014S A2 &% ; ORG-2013S 1 ORG-2014S FF &
BNATEL, ORG-2013W Fll ORG-2014W 5 32 S fa%h . 15~ Ab BE 7] i A BURE A
i fE PCOA [ R EE B S5 80Is, i WA ML/ BRI B8 48 B O s =X 1) - 3 4
PR ARV 45 1 22 R UK

PCoA - PC1 vs PC2
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Figure3-12 Unweighted PCoA analysis of bacterial structure of soil samples that derived from
organic and conventional apple managements

7E: A, CON-2013S; B, ORG-2013S; C, CON-2013W; D, ORG-2013W;E, CON-2014S; F, ORG-2014S; G, CON-
2014W; H, ORG-2014W).

3.3.5.2 MM EEIRIHr

R IE A o 2 B A2 SR AT MR AT R AR I, R A 22 1 2 EEHE 44 T 35 10 J&
KT AT DA (Heatmap), A& K15 S AR 18] 22 572 P A7 [r) ik
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TR, MRS RS,

HI & 3-13, FE[R— BRI, A HUE B U 3 0-20 cm L2 h A V%
AN B & 1 T AR AR R 2 5+

2013 FHZ, AHEHAENT 0-20 om 13 b =F B A HI 40 B R B 4
Ramlibacter F1251% - K J& (Nocardioides), B/ T4 & HL,

2013 SEAZ, HIUE TR 0-20 cm 3 b Candidatus_Solibacter F14: 2214 1% J&
(Hyphomicrobium) i /™ J& 3 & B 245 i

2014 F£HZ=, HHEET 0-20 cm HEFEERRNMEERZ, SR
K )& (Janthinobacterium) . Aequorivita. i %l i J& (Pseudomonas)« % 2l #F
J&(Mycoplana). Luteimonas. Z &4 I J& (Aminobacter) . #5454 J& (Flavobacterium)
F AL T J&8 (Thermomonas) . Hi AT B J& (Pedobacter) . <, ¥ it I J& (Aeromonas) . &
54 J& (Lysobacter) , A L BT 1% Le 41 B & 1 =F B 35 B By T A0S B . 1T 2014
FRBFHEESEERSNBRAD, B E R EE (Pseudomonas). £Li#3)
B J& (Rhodoplanes). Bacillus.

2014 X Z, [GHEFHEBAT 0-20 cm 43 R R E A4 R AR
Aquicella. DA101. % J& (Gemmata) . %% i J& (Planctomycetes) Al A17. # H
BN 0-20 om b BESE R A S AN B R AL 4 BT B JE (Mycobacterium) AT 2F 78
J\ & BR1# J& (Sporosarcina) .

H Heatmap 7] LAEDULHE Y,  [R]—Fi/E BEAS 20T 49 40 1 T2 BEAEAS [R] I 5
AW AFAERS 22 57

3.3.6 AL B X 2] 01 e AR

WL R AT 16S IDNA MU FP, 252 2 A0 [ R SRR £ E AR A
J& » BVEEIR 7 I B & (Devosia) « H b IS B & (Burkholderia) « #1258 B J& (Rhizobium)
U 1w J&  (Cupriavidus) . 118 AR )& (Mesorhizobium) 5 H 1 &

(Ochrobactrum).

SRR AR 6 AN E AR FE R TS, KIE 2013 F&
2014 FEZMAZ=RIPUANTRER ], AAVE RS 0-20 cm 138 6 [ % # & 1Y
MG R SR E T HEIER (K 3-14), REEREGIENLZEKT, AHIE
P A 39 b [ U T R s AT E AR R
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Figure3-13 Heatmap analysis of the dominant genus of the 0-20 cm soil samples that derived

from organic and conventional apple managements

7E: CON, HHEH; ORG, ANEME. S, BB NEZEN 6 H; W, BN ENEEN 12 H; #F
NEE RIS .
Note: CON, conventional management; ORG, organic management; S, sampling time was at June in summer; W,

sampling time was at December in winter; Each treatment had three replicates.
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0.016
0.014 s ERHREE = ARRKER WERRE
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Figure3-14 Relative abundance of the rhizobia at genus level of 0-20 cm soil samples under
organic and conventional managements at summer and winter in 2013 and 2014 respectively

3.4 PHig

ANEEAR A KR EAVLIL S, B35 i 7 B4y & . 2013-2014
G, AHVEET 0-20 cm HIEMAEERE . MM RS BRI T 211.1 mg kg
213 mg kg?t. HIBERUAEYER. ASESAVRSERGRENIEHXKR
(FEER 55 2009). AHLE R HIEFEYI RS T HIEE, B TAVER
TIANAS, SR E BB AR FHHEE BT A HE VIR R

AR A, KA A R, & FECREA PR & BRI
F%{f(Fauci and Dick 1994). K HAAS ] it A A 35 % Bl 2B WAV 52 i (A 58 45 SRR
B, SRR T IEAE L, oA HLAE R T Re 08 W 2 38 m i AR M
fe Tt IR )1 (FF5 9555 2005).

TP S, AR 2GRN BR B B A R T RAE I R AR K B — 2 T
PAFNHIEA . A5 BIOLOG MEIARIRIFTKR LGN s, 45585
B, 52 A 247 e 7 E ) b 338 v omT R R B R AR B B 3 D T AR TS G
I KESE 2000). AHFTHIRIE 8 FhkRFHIN AL AR B 3 2 = AR A FIFRE
PR, SRR R E R ) TGRS 2008). %G H R A VEN I
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FKHREZ N 1 mg kg™ B FERE . BCGECRFIEE IR, XK H A ) - 8 i A e AR
SRR G E R RS 2008). A ML B M I Sk b 2 1 E A 24 0 ok B 50 (0 4
M, AR T 24, EEMEKTE.

N R AEY P EE R Z IR AT 7CFI A 16S rDNA =il 23 7 B 43
BT 78 Py BEAS 20 IR B B VR AR 2 et 22 5%, M EL T BIOLOG #).
PLFA F1 DGGE J7¥2:, a1 &l Fy 52 AR B8 1 ff S B4 B () A 28 AT =R 5T

YRR R R SRR, T o o e A% QR ] - 3 A B AR 2] 41 4N17) 119 X 167
H 229 ®} 281 J&, H AL T BT TR BT TN R B AR NS
FKVRE, PIRhEE o R el 7 A B VR ARl B ROR 22 57 o AP A B U
OLH e £ 22645 Kaistobacter. £LI#z) B & H I & Rhodanobacter. #
MBI o A HLE FE T gt —Le T RRAN B AR F B B S TR R, W, )
PR R E A R IREEEMER, B EERARMALEREN, HFEREA
AR =EH: Bk, FRERE AR ERT KRR A5 REE R EE
TS TN R & AT R AR R T U, R
ML BT LR 20 B8 [ 008 0 v T A R el

TEAN R o ZAEPE T, PR E BRI 7RIV B 2 57, MG AL
B St ] X R AR S ek, A AL B N RN B R 0 2 R R L
mTEAEHER A . 2014 FEFMAE, GHE T 0-20 om HIE4IE TR
Simpson FEEUEE & TH ME ., 2014 F£4Z, AHEHE T 0-20 cm T340 # #
% Shannon Fa 052 = T8 A HE . HIEE NI, HIEAE S B2 e gl A
R SRS R 2R, it R A WLIEAE R T4 AR I 2 AEME(Yu et al. 2015).
AN A A IR T 2 TT5 P AR ISR, AR TR A KA
B . AU HE S LR s B N S, B iE St R s e B A B R A BRI
I R 265 2014) . TIRAEY 2 FEME IR S0 TR TR B3, 4EFER
H A2 R G D Re A2 2k n] RF 2 % g S 21 3 224 H (Cameron et al. 2014).

B ZFEME T F T LB R 2 (M Ik 2 e 5 T R 2 5. AR IR
PCoA /A& AR, &R ab 2 [F] I H 1 L3 S PR i, RAERG, Al
B A AUE B SRR 2 BT, U0 ZE R IROR . ARABR Y F FE 522K Heatmap
K, BEUHRAAFRE GBI EEZ D fEEAVEREAN, AHERET
TR RO LS, RIS =, BRI TR BN E

R o
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EF AU S IERCE Y R
3.5 /N&5

AWUE BT Rl ok 2 BR BRI g, it KR E A LR 7R 7 I
AL, AMAED ARG T RIS, BEHIGm 7 L RR Y &k
AR A

I 16S rDNA il &l 7R, 34 5e B HURH AR B T LI
S 41 N1 119 49 167 H 229 £ 281 J&, HAPAR 1. B T TR
11N T A A . PR B 20N IR B RIS S TR E IR R 2 . AL
Xt HANUE, AR TR S E R 2, APVE BT 0-20 cm 340 R 11
Simpson 1 Shannon ZAEMEFEE T AE B, FF H 2014 2 RiZPIA R B 2%
K-

AHVE S LI — SLTh AR AN B ARG = B R T T B, o, R
WE. EAEE. HAEFEES. AHUEHE TR RO ER KRR, TR
W JE - AR E . DU E . PR AR R A T B 0 R AN T R
B, R T e B S w0 TR L

61






SEDUE AT BV BT 392 R[] 3 BN 2% HE 4% 1 A4

BT AHUE N SER AR R

41 5|

FER P A e, 3 U B B PN PO RA sl AR L, R —
MEONRIRNAES ARG, RIEFRMREL, EFHIPREE WERANRA,
SR A, SUESRVE I L 5 BRI SRRl 55 2 nl AL A2 e B
B, RS T RERBG, EERBUE S AR ST KR, SRR ]
BOR, T 2 IRt 2 AR 2R PR IR . KA SR RN TSR R,
e JE AT AT RO R F A, A RRBEBAREE, IR Z (B
AIWIEE 2001), ANHIF- 455 R A 25 RGUHIRE Vs #6203 2T IR AEPT25 1 (Wh
HHHSE 2002; A AREE 2008). HI AR IR TE 2 S, AT a6 A5
R AR GG £ 10 RBTR T - WERB A T3 ZLAA A A HRULT L ORG ERAR
R8s B0 SEREAT VA AN 4%, ARG T i AR B AR R AL BV
SUFFR S M S A R EAT F R B . AT, AU PR
VoA ES & AR B, PRI VE BT A3 BRI .

RES R TEFIR P AE TR, RAEFMEE S, JAONENE T, BHKH
Jit FEY o 0 o e ) D R R P SR el T 2 o BRT AR SR . SR R
ERIRE. BEMLE. k3K, H=F0RE., TP RIEREEMENSE 2013), £H
FRIEFEAPERR R, b A A A RO, AR R RS TR
ARURAEDIRRER) 2,4-D FEIEFENEBR G, SUSXCF AT 2 BRI B H]
FERFRREMIFEIR, ZREYIEE AR, R R HEDNEMZ L, KERR
FHHEN L8, BEE R IEBE A B, FRE IR, A SR, XK
MASRG A T BTG, XA b2 4 B By » BEE BRE A KR
fifi ], — LR BEBf 2 7= R B 24 74 (Zhang et al. 2003), T BERFAR A o 2 7R PR B
BETS A BEIE PTG e RN, RRAEMEHEREFIR AL S, LN, X5
A R RSGTERAE BB AN T o AEBEAT AR X, AATIAE B RER ] B AR P
HAHRIBREOY A B, R R AR EEERR FR, I HAABGRMEE.

MR, O T SR Bl A A e, NATI 46 Sl AR S AN B 5 30 4T
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B, BRI AR TS AR S B RIEERSE, RIEAERTy
EAMT RIS R, e R IREKE, B RS, ook R
TR0, RIS 3 S 1 BRI e, AT ORY B AR Rl AR L CH A [ 5
AHEY) T AN CRMCE I AR RAEEE . AR, RARHEY A

MO AL REHSE AT, MY EAMEA YA R U ER R, 2
o ) 22k

4.2 RS RTTE

4.2.1 WEITH RO

WRIGTE LR DRI HAT, WIS AL T 1 R YT 7~ &8 8 3% 5 A
(3526"34" N, 117°49'13" E), HuAbS LIRS R R 7 X o 2SR iR 2=
WAMEIX, PUZE58, WAER, 35K 13.2°C, FFEMEN 770.2 mm,
PERNEERTE 6-8 B, “FITCRHE M 212 K, LHONEE. 50 s 2012-2014 £ (1)
H 3SR H R E L E 4-1 P, SSREEE B gk i/ S50 RS .

120

40
= BH®mA#H 2012
{0 B Bk

3“-,

2014

- 100

20 - L 80

10 4 = 60

”r:' ' 3 L
0 {’i\i i '3 & ' 40

H ¥ < L Air temperature ('C)
H B /K & Daily precipitation (mm)

L 20

-20 -0
20121 2012/7 2013/1 2013/7 201411 2014/7 20151

H 1 Date
K 4-1 564 2012-2014 4F H 35505 H K =

Figure4-1 Daily mean air temperature and daily precipitation in 2012-2014
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SRS AL BT 3 R ] 2 R 2 B ] () R
4.2.2 Rt

4.2.2.1 HHVE B S % IUE PR I R ik

HOE BOR BN P AL A% R R U (59, W03k 4-1, (A AIAL SRR R
7ol L BRI AR SRR RS, ERW. K4IREE
ANLVE BRI BB 16 H 45 6 (5 ok R 3, AWy ik A
FIAEMAR 2578 AR & r it it v A, R B AR OR S £ 55 By Wik
TR AR 25 ST AT MR T
R A-1 WHE B S BV B R b T R s 5 1

Table4-1 Methods of pest control in conventional and organic apple managements

O HHLE
& HUF it FE s ) A R AW it FE s ) 0
12N 3.6, A1 A 3H, 1k
s R 2
A E s 3. 79 H, BH 11X HIB 5.6 H, A1
G 5H, 1 EHARRE  ZlH, 52K
=4 6 A, 1k SpEREL 5 AHf)
JER W] 5. 79 H, BH 1k o RhHUR 4-10 A
Yy g5 ik ‘
KMk 6-9 H, #H 1k B 10 A

HHITHER  5-10 A

VR el A 24 0 it B4 AR 24577 B AT
Note: Usage was set according to the instructions of pesticides.

4.2.2.2 A HUVE 5 %R RSP AR 2 S ) ik

FOE R IO P AL S BR R BR B 53, BIUE JAE A SRS AT RR 5, &
AP A FE R 3 O BAY o AEAT LS B, Sl A A )
MR RAE A 2% B, FERIFR N A PG RE /AT 968, Al B4R 1 BT IR
HKVAPISS, DIRIFIERE3R1G K70, FREE 1 mxl m,

4.2.3 I5ESRbs -5 EE ot

4.2.3.1 AHLE PR T IR AN RE R
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T 2013 £ 5 A, RIFECFRERAIY, SFAPVEE T AL 03 AR,
Xt i R A Al R K R B B AT R A

4.2.32 A HUE BRBLSN Mg 0I5 ST 7 2

EANVE B =AM N 73l W B — BARSE RAT, AR E JUR K
Z 111 5-10 A, HUMHIRARATEeMEE B SR s BT 3K 330 nm,  HOGROT
KPEtil, WM EER TR, WAMETRWRTHIIM . By R REs s, 0
fTEHG, AMET RS &, ARG A A T3 753, FIH PVC CRAEZ
1) B T VR BUEIE, RS BT 4-2A k.

RRER, AT RS Rk T s, IS TR, MR e
KHAT R FRE; Rk F i M s e, MR E (& 4-2B).

K 4-2 SRR ERAT B U IR AR

Figure4-2 Modified light trap and the procedures of monitoring pests in the organic management

4.2.3.3 AL BT 3 R [l i A 45 5 A 56

1E 2012 £ 2014 4F, XA NVEBPF/NX Z2 537 A A, 78 RRHAT R 2 I AL
R =ANRE T TS, AN T mxim, 20 50 RE T N 28 B R
B, IR 5e R R AR IR MR e S .

4.2.3.4 Bz Hr
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DU B AT AL BN S S T U AR B S
HEZFE TR BT
Simpson #§%(Hill 1973): D =1 —Y5_,(N;/N)* (4-1
R N IRETTEE | FHAMASR, N IZBEE I R i A s B .
Shannon-Wiener $841( % 5 F A1 X K BH 1994):

H" = —X$_, PilnPi (4-2)
1 Pi=Ni/N (4-3)
Ni AFETT S8 | FIAMAEE, N I EETE 0 BT A PRl i A A
Pielou fi %} (Pielou 1969): E=H’'/Hmax (4-4)
FHH': Hma= InS (4-5)

Hmax 5% K] shannon-wiener #5645, S & A M B 2 Al

HyE A A Microsoft Excel 2010 #EATHI AL EEPE, H] SPSS 16.0 it
1T One-way ANOVA J5Z4r#7, FFilid LSD (least significant difference) test Az
Student’s t-test A3 4bHH 2 8] 2 5 1 2 5 &I A SigmaPlot 10.0 £ (Aspire
Software Intl. Ashburn, VA, USA), 352 8 T 5 8ar iR .

4.3 RS54

4.3.1 AHUE T P b Hf i 2R

FEFE G B, T AR RORE AR AE F R R, 2R B Ao 1 i g
K, RIS T RA A BRI B F R, SRS, L4k,

EANE R E L RARA UG, FFERHMEREYRABNT 2RI, 15
HORFA R, T AR HUOBR R (1) (RN, 907 B %) R ie— I P 5 2 A B o IR T 22
XM B et EZ, FEA R 65 K (Harmonia axyridis) F1PU &2 Bt
(Hyperaspis repensis) ([ 4-3). Bld4 AR HGARE, £y BHgmh, &
BN, HdEER A& 10-20 SkiF R, pHUEER AT & 100 Sk DAL g .

I Xof i AU R B B T IR SR R AT BORE R A, A SIS A e i el R
AR I R HIEOR - HE 4-4A, R dUB R ) eI ], 85 Rk 3] 236 KT,
BBl &, e R SR PR E 55 kBTN, 12 K NEF B 2 K
76.7%. MK 4-4B, fEFRIRRITIGSE, SRR R, BT AR
g bRt 7 E W EYRIE, BB R RTIE K.
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Figure4-3 Ladybugs that prey on aphids in the organic apple management
(4)

i ; 4iih

INCIORE - 9E T

Number of ladybugs per new shoot

[

=}

T
2013.5.9 2013.5.13 2013.5.17 2013.5.21 2013.5.9 2013.5.13 2013.5.17 2013.5.21

H #1 Date H # Date

K 4-4 BOoor i R ROR (A, i B, BlhAE)

Figure4-4 Effects of ladybugs preying on aphids (A, number of aphids; B, number of ladybugs)

4.3.2 3Rl i HOKT SR 0 L R

T I 7R A LA R T AR AR S AT, IR S R, Ik 4-2
Frow, YA B Rl A DL R R AR E . S8 E . B EH R .
[F38 H (R, 3£ 5 H 29k} 43 F.

Hrp, fEEHERZNEEEMEENEF R, FEFESER: AEES
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SEVU S AU 0SSR T ORI P R 5
s Pl WS n. SEBe®: Meafh RICORIE R, 1R
s SHRL PEE DL RS BOERL: NEMROE. 2T RSB
RO KRR TR, HERE. 6 H REG SR SEANEHIR, SE/

FrO g IR ORI,

PR 20 SUT SR B B H L 2l H AR B 3% AR Eb, 8 &,
AR7 Wk L R RARRRIE . RS ATTIEEEEEBOR, BN LR R

PRARER, SRR R IEH K,

R 4-2 SERLE I BT R R L

Table4-2 Common pests captured by the light traps in apple orchards

H Bt il T4
te s fap HEMHER Protaetia brevitarsis
T4 Rt fl?é%@%’% Anomala corpulel?ta
SR ER Proagopertha lucidula
e %E:!l:ﬁ@%ﬁ’% HoIotrichia diomphalia
I PR 4 Holotrichia parallela
- \ 2R Apriona germari
I KR BRA Anoplophora chinensis
o A S Epicauta gorhami
. R A H Chlaenius bioculatus
A R . -
Jee 25 1 Pheropsophus occipitalis
Je m B T ml Agabus bipustulatus
Fei s Rt T RS Paederus fuscipes
AS LR a Anomis flava
M H Helicoverpa armigera
IR % Euxoasegetum Schiffer
RSB Prodenia litura
RO K Argyrogramma agnata
RATIFY 25 KA Actias selene
. EPN: Clanis bilineata
S N EEPNY Agrius convolvuli
W H Rk Smerinthus planus
AT 5% [E H ‘ Hyphantriz-i cune-a
T IR -k Amata perixanthia
BRIRRH SER Prothesia similes
g SRR g Pieris rapae
LA SN Adoxophyes orana
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B 4-2 3R IR R AN H L

Continue Table4-2 Common pests captured by the light traps in apple orchards

H B i 1T 4
LA} SEANEO R Grapholitha inopinata
F A F i Sitotroga cerealella
T kARt JVE S -k Leucoptera sciteila
figs % H Rl i it FEHR Odonestis pruni
AR & SNk Lithocolletis ringoniella
. Mk e Dichocrocis punctifetalis
R B/ N Ostrinia nubilalis
TR 4 Longhorned grasshoppers
i ﬂ@lﬁ% IR 7 ik Gryllf)talpa orientalis
IR IR AL R de Gryllidae
Sl Ao} rh AR I Acrida cinerea
FH k) PN Lethocerus deyrolli
e 1%%%4 B A_spongopus chin(_ensis
ZuE R UGS Riptortus pedestris
ER KK Laodelphax striatellus
TREAR i i Lycorma delicatula

738 H LET LR .
R Ly Cryptotypama atrata

4.3.3 FHVEH T SUT xR F dUS BRI RCR

AP AR T I S = AR AR 2N d kT 3RS R g AT e e, A
A BT A SR

FHITHRE RARFEF R R EaENEE ., S50 E . EREMEHE .
WH FE

& 4-4, F SRR K SR AERE 6 Hh a8 A T . £&2g=
FEES R fE, FRHMR A ERA RN TR, FRAOMKERE
B H 2012 4E 1) 73 gl RF#(K A 2014 5F 44 g/K .

H Kl 4-5, (FE I H AR LED, W HUT B RT3 duit il 2012 41
20.93 g/ R FFAK A 2014 4F 12.72 g/ K, /0T 39.2%.
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Figure4-4 Dynamics of total captured phototatic pests’ weight per trap per day under organic
management during 2012-2014
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35

30 A
25 —|7

20 A

10 4

LT H B iR d15 Average weight of
pests captured by single light trap per day (g)
-

o

2012 2013 2014
F A7 Year

K 4-5 2012-2014 FAHUE HL T 75 AT SAT H 24 3KE 2 RE L

Figure4-5 Interannual variation of average weight of pests captured by single light trap per day
under organic management during 2012-2014

4.3.4 FHVE BT JURT 0 <t R R I RAOCR

S F PR SRl b s LI B R, mE R SRR SR, g e e
WBERR, GHEENEK.

AVVEBE TG RATHRM AR MEFEQFTFERILKBES A

(Holotrichia diomphalia)~ M 2846 (Holotrichiaparallela). F 21t 4 (Protaetia

brevitarsis) Hi£& N 4> i (Anomalacorpulenta). - N4> A (Proagopertha lucidula) .

HE 4-6 B, SEFEREEFRES A FRE 7 AR A, 2012 46
FE ) BT H A R i WA 83 Sk, 2014 4E RV ME R 23 3k, Wb T 72.3%.

a5 = S AT RS, S P RBEEE T, 1AT H I
SRBR R 2012 4119 9.6 3k/R TR E 2014 4E (1 2.3 Sk/K, 1D T 76%( & 4-7TA) .

G F LT H 83 R BB (3 EE) (2012 4E (1) 4.78 g/ K 4 % 2014 4F (1 0.57
ol K, /b7 88.1% (& 4-7B).,
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Figure4-6 Dynamics of captured scarab beetles per trap per day under organic management during
2012-2014

73



ANEREE Y ZREVE . RSN S 25 et it 7t

2
=3

=

(B)

P

i T (4)

=
L

=

scrab beetles by single light trap per day (g)
w

1 ile

2012 2013 2014
F A Year H{ Year

.
NN

2012 2013 2014

LT 2 i 3RE A 205 Number of
captured scrab beetles by single light trap per day

AT H OB d3E4 o E K Weight of captured

K 4-7 2012-2014 SEA U BE R T BT H A 3R 0 I Bh A2k

Figure4-7 Interannual variation of scarab beetles captured by single trap per day under organic
management during 2012-2014

W A, BSTHBSHIRE A EE: B, RATH MRS A,
Note: A, number of scarab beetles; B, fresh weight of scarab beetles.

4.3.5 FHUE LT Uk 0 6EH H F duri JOR

7 TR MR oM 2, BfEEEME 12 B} 20 KA EHR, FEAFHE
TR NER . R RGO, RO ; RikF: GRIE. HERXR
i W5 H R BERE SEANER. SEANEOH; IR RORIR,

Kl 4-8, NS H ML, BARMERA—E. 2012 5 H F HRE K
£ 6 Arpafn 8 R A), 2013 AR HH Rk s R AEAE 7 ) A 8
Hfy, 2014 i H E R R EPET H Eafm e H T .

S 1S AR S T s e, S S U R U A A 2012 4
1) 49.6 g/ RB&(KZ 2014 41 35.8 g/ K, /D> T 27.8%. W HH B HIMKE
FH 2012 51 9.6 g/ K % 4 2014 F:11) 8.1 g/ K, )/ T 15.6% (K 4-9),
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Figure4-8 Dynamics of total captured moths’ weight per trap per day under organic
management during 2012-2014
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20

16 1 (e 52 S

kT H Y gk @ H fE & Weight of captured
lepidopterous pests by single light trap per day (g)
-
R

T T T
2012 2013 2014

A Year
4-9 2012-2014 FA3 HLAEHE T if5 kT 5T H i 3R H % R\ 354210

Figure4-9 Interannual variation of lepidopterous pests captured by single light trap per day under
organic management during 2012-2014

4.3.6 AHVEHE T ECHE SR ZA K b

H13% 4-3, AHUVE BN A5 BT /e R E SRR 2 B
FH PO, UL BT 3 ERSCRBL AR S R P U TR G, B H AR
BB, FARARA AR . FRARSRE R EE R IEMK, WUAIRTT
ri, FRAER RN, FRAESEKETHRRHRKR.

#* 4-3 AHVE R H JUH KR B B 4 U () SR R 2R ARG R R

Table4-3 Correlation analysis between total pests’ weight and time as well as climate under
organic management

FHR R BRSO EIYCS s R E TE B /K
EESEGEINSE 1
5 HUR L -0.23342 ** 1
ELE 0.166826 ** -0.0902 1
Bk B -0.07685 -0.11554 0.028262 1

e v, WS, 7E P<0.01 K
Note: ** indicates highly significant at P<0.01 level.
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S A AL T R 2 R 2k B ) B
4.3.7 GHLEH iR ERUR

FEANVE BRI R s B B rh, I T B A A P e A R A ) S R A
K, BEAREL . B 4-10 Adeiid EAEKEE. B 4-10A ZEe Ay F)
M, Kl 4-10B & 4-10C RigaAHl 5 — A KGN, Kl 4-10D 2% i
G fE RIS, AT DUE H i i 7 a5 RO R4 .

K 4-10 A WU Sl A (1 A AN | 2% B 0

Figure4-10 Growth of D. indica and effects of suppressing weeds in organic apple management

T I A e A DL e I AR R LR 2R B 2 R I R ke R AR
1) o P B AN 4% B

FEARIE/INX P, g B AR X 76 B 2012 4F 16.9% 5 1 N % 2013 4F 55.6%
(P<0.05), 2014 F3EINE 72.1%, HRGE G w65 TorE S EEE R,
2012 %2 2014 A A X 55 BEIG N T 565.2% (& 4-11).

IR, R e LS, A AL AR R S el b T 2 B 2 R P fE
BRI TR HIE 4-11, Z4% Simpson f8%(H 2012 £/ 0.82 F %
2014 47 0.51, 2014 4F Simpson FE%U Ll 2012 422 4K T 38.2% (P<0.05),
Shannon-wiener &%t & E T B EMETFE, H 2012 4F[) 1.82 FREZ 2014 4FHY
0.84, /> T 53.8% (P<0.05). Pielou 5% T FFa A BoNLENE, H 2012 £ 0.92
WA 2014 1) 0.77, FFIRN 16.9%, bt 2014 455 2013 EAHLL, Pielou 45
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BEHER A 2R B TR S 25 RS 5
Bk T RZW I, b T 15.3% (P<0.05).
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Figure4-11 The D. indica’s relative coverage and its propagating influences on the biodiversity
indices of weed communities at summer during 2012 to 2014 under organic management

VE: D, Simpson ZHEMEIE%G; H', Shannon-wiener Z FEtEFa%; E, Pielou $8%. S FRIURER AITERR4E

HF, HR R Rr iR . B AN IR B RS 5 B SRR 4 AR O 75 S AE A [R) 4R 2 8] 1) 22 S M S 3
(P<0.05); ARIE/NGFRFRIRZIEAREUEA R0 Z ) 2 3 R % (P<0.05).

Note: D, Simpson index; H’ , Shannon-Wiener index; E, Pielou index. S for sampling time means summer at mid-

July. Data are means =standard error (n=3). Different capital letters indicate significant difference of the relative

coverage of D. indica and lowercase letters indicate significant difference of each biodiversity index at P<0.05 level

among sampling years separately (ANOVA, LSD test).

4.4 g

LT B ) 2R el YR B S HUGTURTBR B ROR AT 5 A28 IR iG, fERR
RERFRE R, AR T REBRRE, K7 RELES RGN AED L.
LS B BRGNS, ROt LS, e A, BEAA TR L
BRI iR /NIRRT B R KA Z WS I I A B YIRIE A B 5
R B L SEBEY) K AR B R A K

AT B SN FH 3% SRR AT BR 55, IR 2B W B B Y A 45 5 1 5 vk
RAZHIH R, BATAETGS, GRS AR, B3, PINEERH . 3T
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SEDUE AT BV BT 392 R[] 3 BN 2% HE 4% 1 A4

sy IS R R RN, BARKREGEE XS F R R A, g
ARG E R, AT, R R, A HUVE AU AR E
S, APREDLEIE G, e ld, ORI EER Ao R ARG R ROR, B
ZheRfirBe, Sl RO R, RS Rt tR AR . i R el B P UK B
RAGRORE R, BIRRE ML RAEE R, (EHRI0 1 H R, 7 Z A
KL, WBARANEA, AR TYEF RS IIASE «

AT LR Bl 2 A SR U5 ST e G PR T R B 5 3 AR I 4 AU
o PR ATE BUT RAFER R figRER. Tishe. AR, X#HERREY
i BN AR R AT TR T HORT 0 T BURT 28 SR EL B 16:1 (EIR A E
R 2004) . AURIE AT SR BT I H R E R AFEEEAH . Ml H . |
WH L R EEE R, REEAEHERMAEK, W R PRk, B
@ H A, B E AR R R A e E HAREL W
Jre b L,

B 2% AT R 4 f B B B AR R AR, AR 2 OB i 2Tk
Mo 00 < 0 Y R RE A LR B S R A A o AR TG F 7 b X ) < 0 HY DA PR A <
. RACRREE S, AR feefn. SETBMet . aFNERNETER
Z, KERIRBERE, A7 00, BEmEd. iTraai—F2-3/, JFHAR
N R e S s w1 N TP i G S S I B VE Ao g 1]

B 37 BTN i H R AT R R ROR A IOE T BT R
iR Gk, KRB FUN RO BT OR 2 (IR B A£G 2004)
FEAHEFEHIX , B8 H 3 R DA R RIEURO . ARSI &R H R
eBR NEHR. TOREOE, BTMERES, RENFZIZHEL.

A BT BEAT FE IR RESAE S48 0D s R, e/ 3 3™
OPE, PR RO, BE 2 RS RUT T DG, AR BIGRE
HURRCR, AT 7T 3 R H SR S % d A] LR 2 B U SR R, TR
U A bz 1 SRR, b R ECR .

IR R AR AN AR 2 BRI R 52 . A Fe R, & B E SR
AT R E W IEA RO R . ARARRALAS 3 R B A 4k, <R, FiR
B SIABCE NN, IR T XHEYINEH (IR E % 2012).

ANLVE BRI A A A i 2 BEAT 2R SRR, R R T RIFREERCR .
WAL O R, BBk AT M B GEH (P A NIAT S 2001), HATIR BA 545
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ANEREE Y ZREVE . RSN S 25 et it 7t

LA R TGN AR, PRI, ERETT, WA K
B HARRE AR, R PRl S B s, A a5, AR, Refg
FIH I AR B A W I ARG, TG 25 AR A Rk B4 i 2 B H ). AR
BRIKES, FEASEEM T AR KA (A9 3, T ERES, & RUFMHbBEY), JF Hie %
XTI R I A, A R T e R RN, ORRE IR S, T YDIRIE B
HBG N LA LT, de AR A R D T HUOREOM 2 RS R sh M AR A R 4 AT S
LB IR o

EAPVE BT, HTRA SRR, Mg S 20y, 72k
Wbk El, et RESR DA E g (Henosepilachna vigintioctopunctata) k&
I, SRENRIEMBHEYIH , BEEOR, 1556 R I 5 UK &
A RFE SRR R R ZE (Solanum nigrum), A RbNE] T B ZERAE K

A5 /NG

A HUE AT A B A2 % BRI BR B, 8 T S IR T
Je, HARRKBANLIE ., BRI RPN . A AR S5 & 10 R iy ik A
A RUFMEREER, H HIoi5 gy, TR, AR T REES RAFFEKE.

APVE BB, et B A S R A A P PR BRSO, Rl B
WSO R, A 7 wF R o R A ER D7 RIS AR X5 HRUAT 5
TG R, R H | E B B B AR . 2012 4 % 2014 4F,
P HUT AT H S 3k FE B R T 39.2%, & FR R AR S I PR T
72.3%, 4 RAT HIHSRERRR T 76%, 65 H 3 Rk I e B
T 27.8%, M HE R RAT HISRRERD T 15.6%.

AP AT R e AR gAY, e DAL P4 T v e S
N AESR A S AL, RIS AEASAL, 2012-2014 AR AH R fERG I0 T
55.2%, A RHAMHIHEREEIAER, BB Z R, [FIR AT LS R
IAEE, REF LIRS, R ESRRE & — A B A B RS AU B ) A
B MeAh, ANV IR TR & R SR E IR R, A
il 7 AR B R ZE R A

75 BT 4 R R P e A S A AR A A B O TR AR, AT AR TR,
deAh, AT RAERA, F 5 & B A & PR S 2 A 5] N AR5
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SEPUE AT BV BT 39 2R el 3 BRI 8 5592 81 ) R

R R, R AESI RIS R R SOR . EF RMREG T, 2R
oz MBS NS, BaESw R, UIERRE A MRk, %
Gy ATRFELR R H AR
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R AIVEPRER G RS R

BLE GIEEXNERRE. FENEF RN

51 5| &

TR, BB AE AT H ot s e, AATTEE 2 1T A67E 56 bl i AT S TR
FERE, frih 2 f i) BUR WA, QG PE N, e IS, 5
AE3 . SERAAREFAEROL, EAEE TN SRR, BTSRRI
TEVNIE D) 7 EEAT B Mk, SEIl dsR™ R 2 IR = 52Tt

FEHPREE T, R —RIER ™, AKEMIE. K24, A,
I IE RO G G AEIARE VB8, HHBUFAE L 90 AT 3¢
REE, RATHEKIAE R KRG T, 23 ZFERR, &R
TR E R L T AR AR AT RE R, B EER
WAL, FRRRSCME, R I8 R 58 4 15 1

FEANLSER AR, AP EPEHlTs e, AR A A M A 2 TR
A2 BREGSE, RAANUIEIEH . VPR S &b R A S

JRBR P AR T SETR, RYERF R LS R G R T, ORiIIE 1SRRI 24
{2

B AT R 22 IR IR SR, AL i IZ 8T 52 B 92 5 UG AT 2
MAATER T oROANLE M et UAh, MoEAYLRMIE RN 5 EER
TAFAEZ T o AW FUE DX H AT HLPTR R BRAR RS2 R AT T
JE &R ARG RAERNIE, OB Rh T B 2O T30 AR RN S it o™ A
frusn

=]
HH

o1y Ao

=h

5.2 BBt SRS T ik

5.2.1 T Hb SR

A 2.2.1.
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LI NGRS L/ P2 I TN B Ao ot & st bt
5.2.2 Wikt
At A 2.2.2.
5.2.3 J5E R br-5HRE 7

5.2.3.1 M FEN KA

58T 2013 4F 8 A 2014 4F 8 H, J3 %t A BN HLE B P Fh i B
NHILLE L R AT RO o EREAS /N X P B TR AT B SRR, BT i
PERRARRIZR S P8, m db W07 MBI R R BCAR Fr, BANEALE 4 Fr
ML 20 Fr, FobRA3E 100 Fro BN B AR, Sl AR
. MR RS AR, WRIR KIS S, RN T 80 CHET
ZAEE, SR)EHTREM IR, LI Fc R e b .

5.2.3.2 RsZFEN KA

R8T 2012-2014 3 RUERI, EREAS/NX N EL 5 BRACHAHIT 1) SR,
3 % A WL SRR S SRR . BORERS, B RE BE R @ KR o SR K
BRI, HERHALR . T 8. Jb. PEAMNSAR S ERSER . REBUT
PNHBLE, R E, FRE, S TIE4EER. rEEEIEYSE, R
PSSy, RBURES RN, VIREAS Lom /N, JRONHEEE, T 80CHTEE
H, KGRI, DL Foc RS efis. i, 2012 440
58 R P AN ATV [ T4 & AN AS, TEMSCIR AT HA 2 IRHURE, BURERT R] A 2012
F£9H12H. 10 A3 H. 10 H10H. 10 A 15 H. 10 A 20 H.

5.2.3.3 MR, ELrE N 2

W P TETAR R B ARPR B0k AT 00 5E BB BB SR AR, T B[ € AR
ARE, A AR AR E AR M AR e . I L G EAR b, SRR AR BT T,
FREL, RIVAT AR AR Y B R SR AR

bomt B SR AL AR A B (RABEE T, I I Ry R o T AN
HG, WEHERE.

5.2.3.4 RAKsEbrE
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R APVEERER G R R R

SRS R U R PRR EL E

RAFEHGE TR R PR Z L. RSB ARE T irbs~ RE, A5
R T B SRS R R

R R AR B GY-1 SRS T EATINE , AR SR ST 73 126 HY
A4 R HIERE, (M GY-1 ST SN UK .

5.2.35 F i B EARIE

AIEPERE YD, e RIS T KA AT . vEEETEY S 2, @
it FG113 FHpMEEAGHEATINE -

AR S R, R BN L kb A T s (2= A 4E 2000).

Yerb K C &, SR HZRAEE L kg7l e (44 2000).

U R S, R = B R T (A4 2000).

5.2.3.6 M. R HocESENE

W R SR SE T 5T 0 B A AR B B A R B 6 1S A (Inductively
Coupled Plasma Optical Emission Spectrometer, ICP-OES)#H47 Ml %E . M F . BRI,
REMTEEERE, HARBEIU . FRECTFRE 0.1g TVHME N, 5 mL ik
HNOs, #HlfW &G, &/, HMMA 2mL [f) Ho02, 5mL Z&8I8/K, FF a5l A a5
Ghag, SRIEHHAT RS IR . IR G AR H 2 5708 XS B E R, SR 5 B TE L
g, FERE 2 50 mL AR, INZAIMKER . RN B0 65075t
R, e EALATE PR & 2ENE (FZAS% 2015).

5.2.3.7 Z&MEIEN Fe bRl 2

FSTRI SR AL B, AN IS K IR bl vk i AT N B (B A4 2000).

Bz ESESE, FH ICP-MS B EHE & B 14 i i 2k (5, E il 4%
2006) AT E ,  F it il 28 A Al T e F] 5.2.3.6.

SRR AR, ZAEU A RSS2~ wlBEAT I E , W€ J7 3 N
AR RIS, RFPAR 2G0T B B AR BRI T AR 45 R BT R 5-4 HFRIE .
T WA VAR AV 8 5 [ 5K AR T A R R AT B 6 i 22 4 B bR (|
K2 Rk RE) (GB2763-2014).

5.2.3.8 WHEHAGNLE A '

85



BHLERE S E MR . RS R S4B
7E 2012-2014 FA54- 3 FLARASGRES, BEAN/NX N IR 3 B, FREUAEAR R
FTE SRR E R, FRIRE S, HE AR =,
5.2.3.9 HME FAH HLE B NG B Ak 0 i
TEH I TR LA h, W ATE RN, EFRE . ER B&

NITENEE, FFARAE 23003 S R AT LS R B B O, oF S0 SR ] Ay T AR
PAAE . T SR AR AT ™ B E, R ECR PR R R AR 2 2 5F 22

5.2.3.10 HdE 4
[7] 3.2.3

5.3 ZR 540

5.3.1 HHUEHXTH A AERADE & R & & AR

A WL RN R B 7 3OS 3 B AR K i b 7 I IR AR S e
No HEE 5-1, WHUMAERSERM A, KA E, iR e T AR A,
HRZEFIFARZE (P>0.05), FHEER M (1) EKE HAYERM F& it 1.57%,
ZREE (P<0.0D). FMSERM AL ECAVISERMY A5 11.7%, A3E
ZIKF (P<0.05),

R 5-1 ANV EIE L AL, B R R K R

Table5-1 Effects of organic management on leaves weight, leaf area, specific leaf fresh weight
and water content

JusE I IH- T AR EE I B BIKE
Treatment 100 leaves weight Leaf area Specific leaf weight Water content
(9) (cm?) (gem?) (%)
G 80.02+42.20a 41.9340.77a 0.01940.00a 35.2340.20A
AHHL 74.0543.71a 41.26340.92a 0.017490.00b 33.6640.25B

e M E DS E T, B AP RER . AF/NE FRER R Ab IR E) 2 2 % (P<0.05), A FIRE S
RERIR AL # ) 22 7 A 2. 35 (P<0.01)

Note: Specific leaf weight is on fresh weight basis. Data were means%SD. Different lowercase letters indicate
significant difference at P<0.05 level; Different capital letters mean highly significant difference at P<0.01 level.
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R AIVEPRER G RS R

A EREEVART S S NAERNGR, SEEDNCERRE
PAFREM SR a. b LRIAY MR, MEOARSTERIET G EERAMEETT.

HE 5-1, ERM RS EREPDLGERAMSER a, MR b ke, K
HHE bR ERD.

AHVREAE XN RSB RSERARE TN (P>0.05), &R
A&z a &' N 2.14mgg?t, BEETAVERMN A (210mggh); AHLSERM
M43 b MRS PR G ERE T HISER, FHERMN 2R b 8N
1.387 mg g%, HHLERMFHLE b 8N 1.391 mg gt A HLE R F2RH 8
NEEEN 0253 mg g, EHSERM S RHE MRS RN 0.258 mg gt

3.0

2.5 4 a
a o
€T Al

2.0 1

1.5

LI S R e

Photosynthetic pigment content in leaves (mg g")

1.0 4

0.5 4

a a
0.0 T T |j T i

AR a - 53 b FWE R

K 5-1 AHUEEXER M ot a R & BRI
Figure5-1 Effects of organic management on photosynthetic pigment content of apple leaves

T B P IEARER, B P AL HL R 22 5 B 2% (P<0.05) .

Note: Data are means =standard error (n=3). Different letters indicate significant difference at P<0.05 level.

5.3.2 AHUVEBEX M A8 Fion s & & 1R

HI1& 5-2, £ 2013 4F3F R AR K IAE ] SESERE KRR, ™R Btk
TEAANFNAN . WK EE, BERERNBE KX #155 TR
FOREHIIN, MR R A SRR N S RO A B BB R
RERBTAISER, 5 EHRZMTAHER (P<0.05), 5. & EAEAR
I IR 22 5 A — B
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AR A 2 REE . RS i S 25 R it

20000 May.2013 Aug.2013 0ct.2013
%%
15000 | s 75 4] s

10000 ok

n
=
=
=

®k %k k%
o *k
*

- - KB JG 3 Macroelement
concentration of leaf (mg kg-1)

=

Na P Mg Ca S K Na P Mg Ca § K Na P Mg Ca § K

K 5-2 AHUVEBEXSER M i KR Io R & BRI
Figure5-2 Effects of organic management on macroelement contents in apple leaves
TE: s MR E R, B ROR PIACHLA] 72 7 5 (P<0.05),  **o oAb BR[| 72 5 1 Sk 2 (P<0.01) o

Note: Data were meansSD. * indicates significant difference at P<0.05 level, ** indicates highly significant

difference at P<0.01 level.

HH ] 5-3, 7F 2013 4F3E A K0 . SO0 R HIATSR A, 3 S F
TCRABWANE . HHSE R R &N 177-240 mg kgt B3 = TAEHLH A1
BoE (P<0.05). HTIENEG, AP WS KW BEN /R 2 W, BIREZHE
FH B R A0 AN 8 A KT A T 1, 91 A 5 RS SR A LS R B iy Cu & 23 35 0
I, sk 568 mg kgt 617 mgkg?t, FELEMNKMBIIER S, PR R A
Cu E#A BT TR, (ARSI

kg-1)

600 — May.2013 Aug.2013 Oct.2013
—/

k2

AL
W B

S
* e % *k
*
Fe Mn n Fe Mn Zn Cu Fe Mn 7/n

Cu

(mg-

.
(=]
=}

¥ Bt JG#& Microelement

(=}

concentragon of leaf
()
(=]

M

K 5-3 AHUE BRI TR TT R & B

Figure5-3 Effects of organic management on microelement contents in apple leaves

VE: A& 5-2. Note: the same with Figure5-2.
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R AIVEPRER G RS R

MR R S B WK 5-4 B, HASE R A R Cr & 208 0.193 mg kgt
ETAVER 5.3%, XEZ/KT (P<0.05). Aah, #HFEEREMH A E Niv As,
Cd &=t EEE TAENERY F, A5 H 68%. 140%. 71%.

0.25

1
=]
2
o

Ha

— )
- 7 fl

0.15 A
4

i

0.10 A

N ﬁ i i
0.00 T T T T

Cr Ni As Cd

&
Heavy metal content (mg kg™ ")

K 5-4 GHLVE B SER I H 5w A E R
Figure5-4 Effects of organic management on heavy metal contents in apple leaves

e B E R, BTN P AL B 22 57 2 3% (P<0.05) .
Note: Data were means=SD. * indicates significant difference at P<0.05 level.

5.3.3 WL BEXH SR S B bR 52

2012 4F 9-10 AR Ry R E . SRANFR S, WAL, mIEMEE AT AL
MWsE, M 5-5A, FHSERM PR E S T AR, ISR 2] 5 2 KT
(P<0.05). FAEHZERLHIMREL 2 t, BRI SRS Highr, RA
feotam 1 1, RURMHAE L. MK 568, B, HMERMAHLER KR
BEUSA R BB, KT 0.8, Al BERE ALK (R R, SESCLE RS i
FEf/h. HE 5-5C, AHERIPIRAME ST HIER, NG iTias) 2
KFo

AL B 2 RS nl R T K A0 Y0 BESR AR SR, PV ]
& BB A K aZ WG, i 5-5D, AAHL3E RIS 5 A AT
YiE 8N 14.9%, I BEIEBGRATE KR, B8N 37%. AL REAT
WHEE RS B T H MR, Jf Bk 8K A E 2K (P<0.05 Al
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ANEREE R ZREE . RIS 25 7T

P<0.01).
300 10
—— ORG %
250 —o— CON 09 "
) * -
Ny = £
= E =E
B =1 "@a
= 150 4 0y =
A) | (B)
100 A

0.6

16
o] © | o S
".'A =\=
E N * %k 14 5 E
[ a2
= R E
2 g "ES
; =
BE o #3
= 10 2
= -
£ 4] = 2
= 8 A

2

T T T T 6
9/10 9/17 9/24 10/1 10/8 10/15 10/20 917 9/24 10/1 10/8 10/15 10/22

H 1 Date

K 5-5 A HLE B3 SR SEAME S AT TV [ TR & B 35224

Figure5-5 Effects of organic management on apples’ external quality and soluble solid content
during the growth period

e AR ESR AR, BRI b B ) 22 5 35 (P<0.05), **3 R Ab B ) 2 i) R 25 (P<0.01) .
Note: Data were means=SD. * and ** indicate significant difference at P<0.05 and P<0.01 level respectively.

£ 2012-2014 FARAEERWGRIE, WE R M. HEE 5-2, FHEEM

RS B SE R R RSLAE R  nIVE R S R R A R, R
BHCEEE .

2012 FEHEFSE R R HE B E S TAVCER (P<0.05), 2013 45 i SE R AR
HEELANSER R 20%, IAFREZE/KF (P<0.01). 2014 5, A LR 1) FSL6E
J5E SR 3 i TR OSE R 22.6% (P<0.01).

2012 A AL a VR R & & 52 O R R 9% (P<0.01), 2013
AN R ATEEBEY) &2 B3 S E R R 12.9% (P<0.05). 2013 4F
FEERP SR EEEE A THEICER (P<0.01), Hih 53%.
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R AIVEPRER G RS R

R 5-2 ANUE PSR AR S 5T

IR

Table5-2 Effects of organic management on apple fruit quality

i AR bR lhgrRan TSR AHLER
2012 244.23+11.20a 210.0847.80b
IR (g) 2013 216.1746.72A 180.2445.84B
2014 240.53420.63a 204.17+14.71a
2012 0.83340.008a 0.83240.011a
R % 2013 0.84140.02a 0.8350.01a
2014 0.81540.03a 0.82840.01a
2012 7.8920.29a 8.4240.20a
FSLAEE (kg cm) 2013 10.5240.76a 9.2430.22a
2014 8.2640.22B 10.1340.37A
2012 13.6540.17B 14.8840.17A
AETEREEY) (%) 2013 12.3740.47a 12.4140.35a
2014 12.6140.43b 14.2440.37a
2012 - -
SR (g kgtFW) 2013 0.4320.00B 0.6620.00A
2014 - _

e BURFIEARER . A ENG S RN AR A 22 5 5 35 (P<0.05),  ANJR RS S-RERR AL B ) 22

% 7. 3 (P<0.01)

Note: Data were means2SD. Different lowercase letters indicate significant difference at P<0.05 level, and different

capital letters indicate highly significant difference at P<0.01 level.

2014 4 10 7, FENCHRIINS SR BAT BRI E & 5-6 45 R KM, AP
AN HE R O SR SRR A 0 (Rl PR . BT

7 S RIS o AT DL SRR B IR A Y A R A

WS R RN RgEER CEEDS
e FH i (P<0.05) (K 5-6B,C).

F

v

1

A~ =
e

R C SEEA

A4 16.75%711 19.93%,
g TR, HEERAEE (P<0.05). AHIERSHMSERREATR
AR MRS B R E R TR (P<0.05) (B 5-6A). L3 H A& 3 R 5 .

RAP R AEERERTE. AR CHELNEER (P<0.05). GHERE

|’ 152.2 mg 100gt. 147.4 mg 100g?, %
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o Ba
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— SU,
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K 5-6 AHUVEESERR . RE IRV IS B RIREH

Figure5-6 Effects of organic management on nutrients content in apples’ flesh and peel

W AR AR ER . ARG P RER R AL EE ) 2 57 7 35 (P<0.05), AR[AKE FRER R ARR AL EE 1
B SEA [ B A ] Y 22 5 45 3 (P<0.05) . Note: Data were means=SD. Different lowercase letters indicate significant
difference between the two teatments at P<0.05 level; different capital letters indicate significant difference between
peel and flesh under the same treatment at P<0.05 level.

5.3.4 AHLE BRI B IC R & R AR

5.3.4.1 HHUEEX RS KEICR M

HE 5-7, SERBELKETCRESD, N KSEKE, P. S. Ca. Mg & &
X ED . BEFH N, S, Ca. Mg S EE T R
ERSE S S84, BVERBERMERN S S82 FFEas, BEmTH
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B ANVEPXER G R AN G R R

SR, 2013 SEAHIER R AR S S EHh 2.929 kgt #1 1.43g kgt, 4>
591 Eb BN SE L Y 87.69% 11 31.1% (P<0.05); 2014 EANISER B L AIEA S &
4318 3.99 g kgt A1 2.08 g kg, 43 LL RS S v 19.6%F1 25.6%(P<0.05).
RS K S EAH, 2013 FANER LB ARA K &2 7270°8 8.29 g kgt
F119.90 g kg™, 239 L& HISE S = 104.9% 811 19.3% (P<0.05); 2014 A L3
RREMBEA K &mE25 08 9.11 gkg™ A1 11.37gkg?, 46.1%#1 30% (P<0.05).
2014 FAHE R AR R K & 550 0] b 2013 45900 1 9.8% 41 14.8%.
FERE N SEITH, 2013 FEANERIRL LN &85 6.09kg?, BEFET
HISER (P<0.05).
FERSE P B 8T, 2013 FEAHIERIE AR P & &34 0.72 g kg™
1116 g kg, 432 HESE R A 1.19 £5 0 1.08 i, 22 Fak 2 2 2 7K - (P<0.05).
FERSE Ca SR, 2014 FFHHFER Ca S EREE S THVSER, LEM
BN Ca S &N 1.61gkg™ F10.61gkgr, 207 ELAHLERE 10.7%H1 28.6%
(P<0.05),

— H O
— ] 2013 (B) 2014

4 N =
*
0

1nl© 2013 D)

10 * |
* ﬂl SRSl | T , o Hl
N S K

N P S K Ca Mg

(A)

R KR TE St ek
Macroelements content of peel
*

2014

R AR EE S @ke)
Macroelements content of flesh

= 2 - =)} co
L "

Ca Mg
K 5-7 AHUE BESERUR SR BT & B

Figure5-7 Effects of organic management on macroelements of apple fruits

T BT IE SRR, B RoR PR HLR) 22 57 2 2% (P<0.05) .

Note: Data were means2SD. * indicates significant difference at P<0.05 level.
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BHLE R EAYZ R . RS RS AR
5.3.4.2 A HLEHX B il T R B

MK 5-8, FERELFMEILE T, Fe & EMMHKE, Mn. Cu. Zn
SRR, REFH Mn Al Cu S ES T RAL

TER S Fe & 710, 2013 A1 2014 FEHEHISER R L AR A Fe 2SS T
WHSER, HZERRIEREZKFE (P>0.05 K (5-8).

FERSE Mn S &7, 2013 FHHER Mn SESTANER, HLEEE
Z5 (P>0.05); 2014 FHMFER Mn S EEZF S T AR (P<0.05), HAEK
RN B A Mn & &0 58 14.2 g kg™ Al 4.87 gkg™?, 2 AL EHLSER = H 71.7%
A1119% (% 5-8B. & 5-8D).

FERSE Cu &M, REF CuFrES TR AVERH T B /R 2
WEEH Cu S EETHMIER (P<0.05), 2013 FEANFEREEZMENE Cu &
=108 9.06 g kgt A19.41 g kg, A3l E ISR 6.9 £5 1 1.36 f5; 2014 4
LA SRR R RSP Cu B4 50 4.61 g kgt F1 8.72 g kgt 4RSI R
R 12,5 50 2.1 f55(& 5-8). E Zn ST TH, 2014 FEAHERRE Zn &R
FEmTHEMER (P<0.05) (K5-8B), HELEEER.
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Figure5-8 Effects of organic management on microelements of apple fruits

¥: [ 5-7; Note: the same with Figure 5-7.
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5.3.5 AL HIX 32 R 2 Ak i 5 D 2

5.3.5.1 AHLUE B RSLAH R £h 5 = (5

PeA ERR AR R DA AR e, NEREH MR RV AN & 3.6
mo/kg PRE, TE R ZEFRETLAFRKRER TR ME Rk g sh
P E<400 mg kgt (EIRANSE 2006). HE DR AKE, AHFE LMK E &
I ARHF .

1] 5-9, 5 FI 7 S S R R SR A R R A R 2R & 43 i 70.8 mg kg™t Al 76.2
mg kg, 43l B A AL SR R RN SR PR R £ s Y T% R 5%, (HE ZE R
LENE KT (P>0.05). MESSREH, BMERRERH MR RES S
TR K, HHEERNMERE S 2R L REEH 7.7% (P<0.05).
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Figure5-9 Effects of organic management on nitrate content of apple fruits
E: AFRR/NG FREORPIAC BRI & B 22 R i (P<0.05), ANFIMKE TR R [F — b HUR J AR
WIHER Eh & R 2 i % (P<0.05).
Note: Different lower letters indicate significant difference in nitrate content of apple between two treatments at

P<0.05level; Different capital letters indicate significant difference in nitrate content between apple peel and flesh
in the same treatment at P<0.05 level.

5.3.5.2 HHUE X R E & | &=
2014 SFUCRIA R SE R AT IR, e R AR A+ E4SJE Cr. Ni. As. Cd
F&m. HE 5-10 FH, HHSERREMERNF I ES RS =R T AVSE
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B Hod, HEHMERRENT NI SEN0.13mgkgt, HLANLSEREH 50.8%, &
B3 /KT (P<0.05) . B MR R AT As.Cd & &4 Al b A HLE R 5 H 49.9%.
54.6%, HEZRAEZE (P>0.05).
PIAE AR R, RPN ESR SRS TREFNESE S
w; AVCERREFHESES BRI,
HHE R R AT Cd &8N 0.07 mg kg™, 8 KR 48 IR E b v 40% (%
5-3), BeAh, HEMSEREE A Cd & & 0.05 mgkg?, Ik F] 4R EARAERIIE
FHH. ANERFE R ERLOE SR & &5 G/KRES R R ERIE.
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Figure5-10 Effects of organic management on heavy metal contents of apple
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I
Heavy metal content (mg kg'l)
=3

e B P IEREDR, *FORPIAL HEA) 2 5 2 3% (P<0.05)..
Note: Data were means=SD. * indicates significant difference at P<0.05 level.

*® 5-3 KRFE GRS ERERME

Table5-3 Maximum levels of heavy metals in fruits

HEJR B B v WA
Cr <0.5 mg kg* (R IR A ARAE) (GB14961-94)
Ni <0.2 mg kg (1994 4E 4= [ 4 i DAEARHER A brvE)
As <0.5 mg kg CE PR & B AEFR#E) (GB4810-1994)
Cd <0.05 mg kg™ CEmPIS IR E) (GB2762-2012)

T A R G ECHACR Ni & B e hnie, A5 LL 1994 5 4 [ fr dh DARRHER NIZbREE NS5

5.3.5.3 HHUEEEX RSk 2558 B 1 520w
TE RIS, XA HLAE E SR ERE f5, e 191 Uk 257k B & m. R
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5-4, MR 24 B KR B PR B b (B2 4k 525 2009), A WL SRR AR I BT ] ¢ 24
LB RRR . SRS I B K YRR RN 0.14 mg kg, 22 akRiE (0,01
mgkg™) 13 f%; EHICWIREEE N 0.01 mgkg?, CisR|Z2ebritkl i, RmEs
kB A 0.01 mg kg, B E Ik F 2 A bR S .

% 5-4 AW GRS 25k Wk 45

Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgt WMETT% A
001 2-phenyl-phenol 4523 5% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
002 Acephate Z. 5k H Jl i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
003 Acetamiprid 1 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
004 Acetochlor Z. ¥ fii EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
005 Aldicarb ¥ K & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
006 Aldicarb-sulfone/Aldoxycarb i K
- EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
007 Aldicarb-sulfoxide 3 J< & 1V EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
008 Atrazine 3% 2 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
009 Azinphos-methyl {5 H i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
010 Azoxystrobin 1% £ EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
011 Benalaxyl & Benalaxyl-M #7 R
EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
FVRS R R
012 Bendiocarb " i &, EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
013 Benfluralin Z. T % & EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
014 Benfuracarb PR 5. F 8k EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
015 Benoxacor fii ik EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
016 Bensulfuron-methyl "% 15 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
017 Bifenthrin Bc# 545 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
018 Boscalid B il EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
019 Bromopropylate 1 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
020 Bupirimate 7"y kR s EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
021 Buprofezin g EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
022 Butachlor T Efi% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
023 Butocarboxim T il & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
024 Cadusafos f7 £k i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
025 Captan 7 & EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% ﬁﬂ ﬁm
026 Carbaryl H 252 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
027 Carbendazim % & &R EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
028 Carbofuran 72 1 & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
029 Carbofuran-3-hydroxy3-#%%& .
o EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
030 Carbosulfan #3511 & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.05 <0.05
031 Chlorbenzuron K 41fi% EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  0.14 <0.01
032 Chlordane %} EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
033 Chlorfenapyr i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
034 Chlorfenvinphos # f1 & EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
035 Chlorpropham 5044 R EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
036 Chlorpyrifos 4L EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 0.01  <0.01
037 Chlorpyrifos Methyl F13£35E8  EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
038 Clethodim % & il EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
039 Clothianidin Mt i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
040 Cyanazine 5 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
041 Cyflufenamid ¥4 B % EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
042 Cyfluthrin # FE 5 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
043 lambda-Cyhalothrin & 250 58
- EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
044 Cymoxanil 7 IR EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
045 Cypermethrin & zeta-
Cypermethrin G4 e FH SRS TR EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01

€9)

046 Cyprodinil 4 g k% EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
047 Cyromazine K iffii EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
048 DDD(0,p")o,p'-# {75 i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
049 DDD(p,p')p, p'-i i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
050 DDE(0,p")0, -1 i 7 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
051 DDE(p,p")p, - i £7 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
052 DDT(o,p")o,p- i i I#: EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
053 DDT(p,p')p,p-i i i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
054 054 Deltamethrin & Tralomethrin
] : EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
TR Ba AN VYR 5 e
055 Diazinon 7 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% ﬁ%m ﬁm
056 Dichlofluanid 2 feUfiffi EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
057 Dichlorvos & £ EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
058 Dicloran & % EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
059 Dicofol = SR IHHE EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
060 Diethofencarb Z.73 /& EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
061 Difenoconazole i H A 14 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
062 Dimethoate 5 % EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
063 Dimethomorph %7 ik 1 bk EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
064 Diniconazole Ji Wi EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
065 Edifenphos &% EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
066 Emamectin benzoate H %2 Jfm 4

EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01

WA IR R
067 beta-endosulfan %/} (B) EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
068 Endosulfan sulfate fi7 } ik i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
069 alpha-endosulfan %/} (a) EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
070 Ethiofencarb Z.H 48 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
071 Ethion Z.fi EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
072 Ethoprophos K £k EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
073 Etofenprox %5 1g EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
074 Etrimfos Z. M5 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
075 Famoxadone " 14 1 i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
076 Fenarimol 5 2 g i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
077 Fenhexamid PRIk % EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
078 Fenitrothion SRR AT A EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
079 Fenobucarb i T &, EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
080 Fenoxycarb 7% EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
081 Fenpropathrin F 5441 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
082 Fenpropimorph ] 2 1 i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
083 Fenpyroximate Mg EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
084 Fenthion {7 i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
085 Fenvalerate & Esfenvalerate /%,

- EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
H AN S-S
086 Fipronil % d1/i& EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
087 Fluazifop-butyl & Fluazifop-p

EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01

butyl A TR & R AT SR 5 R
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% B AL
088 Flucythrinate &K 2 B EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
089 Flufenoxuron % iR EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
090 Flusilazole ffiEm: EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
091 Fluvalinate F i F 246 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
092 Furathiocarb B2k EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
093 gamma-HCH(gamma-BHC or
EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
Lindane)y-757575(#FF)
094 Heptenophos B ##fisk EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
095 Hexythiazox MEi EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
096 Imazalil #1125 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
097 Imidacloprid nt: thu ik EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
098 Indoxacarb Efi H&k EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
099 Iprodione 5 B Ik EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
100 Iprovalicarb 4% & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
101 Isocarbophos 7K i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
102 Isofenphos ST EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
103 Isofenphos-methyl H 3k 5 sk EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
104 Isoprocarb 5 P4 &, EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
105 Isoprothiolane & R EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
106 Isoproturon 53 P EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
107 Kresoxim-methyl i i fig EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
108 Linuron FI|73 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
109 Malathion 7 Bt i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
110 Metalaxyl&Mefenoxam H' R Al
s EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
EHER
111 Metamitron B2 FiiR EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
112 Methamidophos FF Jl&fl EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
113 Methidathion %+ EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
114 Methiocarb H it/ EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
115 Methomyl K % j# EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
116 Methoxyfenozide H 42 ik ifk EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
117 Metolachlor&S-Metolachlor 57
‘ ‘ EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
F SR UK - A P i
118 Mevinphos & K EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
119 Monocrotophos A 2 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% f%m ﬁm
120 Myclobutanil i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
121 Napropamide %% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
122 Nicosulfuron JHms itk EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
123 Nitrothal-isopropyl Fik i fig EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
124 Omethoate A 41 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
125 Oxadiazon " % i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
126 Oxadixyl BE7E 7 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
127 Oxydemeton-methyl SIF B i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
128 Paclobutrazol % %" EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
129 Parathion % i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
130 Parathion-methyl /3% % ik EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
131 Penconazole [ %M EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
132 Pendimethalin — /& R EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
133 Permethrin (%51 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
134 Phenthoate 75 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
135 Phorate H$: EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
136 Phorate-sulfone H'$: K EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
137 Phorate-sulfoxide H - T4 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
138 Phosalone k% i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
139 Phosmet I i i i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
140 Phosphamidone T i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
141 Phoxim it EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
142 Pirimicarb {1 8 EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
143 Pirimiphos-ethyl I fif EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
144 Pirimiphos-methyl FF 3 B fif EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
145 Prochloraz Ik e iz EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
146 Procymidone J& 25 F EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
147 Profenofos P41 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
148 Promecarb Jfi 7% & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
149 Prometryn $h & 1% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
150 Propamocarb 7 % &, EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  <0.01 <0.01
151 Propargite ik} EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
152 Propham ZKJi% 2 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
153 Propiconazole P43 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
154 Propoxur 5% 7% & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% ﬁ%ﬂﬂ ﬁm
155 Propyzamide % <P 5% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
156 Pymetrozine I 4eF i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
157 Pyrazophos P i i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
158 Pyridaben Fki 72 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
159 Pyridaphenthion ik B 77 fif EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
160 Pyrimethanil 5 2 i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
161 Quinalphos M f ik EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
162 Quintozene T Ui 4 EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
163Quizalofop-ethyl&Quizalofop-p-
EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
ethyl R RATEEAR R
164 Rimsulfuron HR i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
165 S421 J\ G A ik EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
166 Simazine P55t EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
167 Spinosad Z A& EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
168 Spiroxamine 23 B i EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
169 Tebuconazole /¥ M EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0  0.01  <0.01
170 Tebufenozide kLS EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
171 Tetrachlorvinphos 7% H & EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
172 Tetradifon = &I EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
173 Thiabendazole M7 R EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
174 Thiacloprid 1 Huik EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
175 Thiamethoxam g Hu1g EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
176 Thifensulfuron-methyl &R fif % EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
177 Thiodicarb &7 5E; EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
178 Thiofanox-sulfone /A %% EHA EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
179 Thiofanox-sulfoxide /A %5 &IV AX, EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
180 Tolclofos-methyl F 3 37 A EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
181 Tolylfluanid F = sk i EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
182 Triadimefon =W EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
183 Triadimenol =M EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
184 Triasulfuron Bt % EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <0.01 <0.01
185 Triazophos = M EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
186 Trichlorfon & Ht EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
187 Triflumizole 4 M: EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
188 Trifluralin %5k R EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01
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Continue Table5-4 Determination of pesticide residues of organic and conventional apples

ST (mg kgh) e T71% ﬁﬂ ﬁm
189 Triflusulfuron-methyl T & EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
190 Vamidothion #F K EURL-FV (2010-M4) SA/SOP/SUM/304LC V3.0 <001 <0.01
191 Vinclozolin Z. /% B 1% EURL-FV (2010-M4) SA/SOP/SUM/304GC V3.0 <0.01 <0.01

5.3.6 [ HLE PR L P & 15

I TH A HLAE R R R S B TR P R R B, R S SR [ 4
BRI NS RN S, AU SR A R R IR K R

2012 SEH S FEA N SE R 78N 32250 kg hal, LEEHIEHMEEE
Fri 20.1% (P<0.05). 2013 4E# MU FEAE =84 35700 kg hal, LA HLEFE &
i 25.3%. 2014 fEH M BRAE P B & 4 34350 kg hat, HLANUEFEH 13.9%.
2012-2014 4EA WA TR~ 1 0 7 3300 kg ha, 3K I8 Ny 12.3% (/& 5-11).
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Figure5-11 Yield of apple under organic and conventional management in 2012-2014
5.3.7 A HLAH ALE HEAT TS0 R el 20 5 & 70

W1 5-5 Atz SES A HLUE ELA A0 BEAE 25 DU N AN 7= 5 AR BER
Z5 . MNEE FRE, AYEFME S FERNRBER AR, AYEHEE
NN 4671 JUlmT, WS R NN 5247 Julm, HEENE S 12%.
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FERERHSE N T TR, 0 B e ) A TR PR AR 5 N2 WL B FH 2R 3 AR 3N
(13 £, RN 24.8%. £ RELE S EH| A EHE DT, AHEERA
VI ER 7 VE I BHRN B RS B B AR B A R 2 N 32%. 1E
N AN, HRE B D R E RGN TN G K, N 70%, LA AL
EHE R EE N TR R 78%, TR i T A B Wi A 24 AN
FIREIR %, ¥ 2 N T AHVEEN T RAT, LU IEAR d R E 6 A
TN SN THERANCEER G, 700 5 SN TR 47%F 40%. £ R R
K7 T, U R TR N LB AR o N L, A LS BRI F BE AL R
TERFERAL. HEER. BESRAZERAIK.

R 5-5 ANUAH FLE BT 3 SR el 28 5 2k 7 Mt

Table5-5 Analysis on inputs and outputs under organic and conventional managements

s A
(oolH) (/)
Nk 1302 435
I EBTE 427 604
gl 130 REPTIR 30
PRI e 37 66
%?fﬁ*#(%%\ 5 270
TRIHEE)
it 180 660
B R HERTA 960 540
AL IREPTIR 45 150
HEWR 60 60
B 120 0
HeHEEMH 1620 1350
FEWE (K 3) 360 360
L RE 53 28
REAL A i 9 0 148
GSOES PN 5247 4671
2012 4F 9003 15511
FEE 2013 4F 10014 17498
2014 4E 9485 18464
XA 9500 17150
FERE L EI P EIF N 1.81 3.67
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M 5-6, {E/=EHTTH, HHNERAEDIEMSHE, MmN 2-6 Ju/kg. H
FUE B R S S48 72 (B D 9500 Jo/HT . A HLAE SR A AR ELF SRR, fR iR
KRB, i ST TS E B 6, A%y 16-24 Julkg, ANLER A E
/INFI AR 22 RS SR 2 i T S Fc il A i R . TR ALE R BRI R L3S,
K E TEHE AR CE R A7, 2012-2014 477148 17150 Jo/8,
HE PR R 80% . AL R FEELA = LN 3.67, 2 MUE ) 2 5.
2 5-6 G HLATH HUAE BAR T SRR 2B BN 57 A4

Table5-6 Statement of economic inputs and outputs in apple orchards under organic and
conventional managements.

R AHLEH
BA RES (Ju/H) kS (Ju/H)
o FR 2100 kg*2.4 Ji/kg 240 e o
I A 55 08:354 kg*3 Jt/kg 1062 IR LASURS0 45
3H Fma 47 3H Al 47
AL Rt 8 5H B 45
o B S R 6 5-10 A WHHITIIA (54) 240
ARG EE 36 6. 7.8 H WIRZW 143
I FEAT A 38 5-10 H G AR 60
5H BRI 13 9-12 A FHE R 70
&M 11
H R G 14
TR AREE+ I M 24
ZHER 14
AR EE 36
T 6 H. = 15
il # R iig 180
A 7H KH R 10
JEZ 11
e =Rl 6
ZHR 14
8 H KA 10
JEZR 11
o R A A 6
RAREREE 36
9H KA 10
JEZR 11
1o B A A T 6
ZHR 14
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Continue Table5-6 Statement of economic inputs and outputs in apple orchards under organic and
conventional managements.

N R (T ) HHLE B (TIH)
il B EA 10 JU/RT*3 IR 30
HEBE K% 90 Ju/mE*4 X 360 /K %% 90 JU/H*4 IR 360
T 25 0L (A 5 % R % B 38 TR ) 17
FHLRE T 25 Bl (K 2 71 ):6KWh*0.6 7T 4 BEE-18KWh*0.6 7/KWh 11
HEWE: 18KWh*0.6 J6/KWh 11
AN TAHr#% 60 st/ labor 30 AT 11 labor 660
FIH 52 0.5 labor 51 9 labor 540
Bk 2 labor 120 FhE%E: 0.5 labor 30
5 FEHL T 1labor 60 X|%1:2 labor 120
N T34 2 labor 120 TIH 5z 0.5 labor 30
4% 6 labor 360 B7F%: 2 labor 120
AL f#4%: 2.5 labor 150 TEEEHIE: 1 labor 60
BRACH S 5 labor 300 Bk 0
HEWE: 1 labor 60 £4%: 5 labor 300
5k 10 labor 600 il 4%: 2 labor 120
g3 HUE ) 16 labor 960 BifEHi H: 4 labor 240
JE: 3 labor 180 HEV: 1 labor 60
[4:%%: 0.75 labor 45 W3k 8 labor 480
FIZHL4T IR 23 FEHLHTIH 29
o MR ﬁﬁ%ﬁla - 14 Hﬂ)}%ﬁlﬂ 23
% & g SR IB AL 5 7J<%'2%hl$ 14
YRS 225
. BB U 10
VR GBI 35
T B4 100
L M AN 48
FEFN 5247 4671
=
st LRy 7= (kg ha't) By P& (kg hal)
(t/kg) 20124 20134 2014 4 (i/kg)  20124F  20134F 2014 4
I 6 666 590 568 30 555 589 747
11 5 4663 5898 5108 24 1109 1530 1494
11 4 5328 5309 4966 16 2218 2472 2491
\Y 3 1998 2064 2980 3882 3532 3861
Y% 2 400 590 355 2773 3178 3238
VI 0.6 266 295 213 555 471 623
Sy 2150 2380 2290 1790 1900 2010
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Continue Table5-6 Statement of economic inputs and outputs in apple orchards under organic and
conventional managements.

W HL (T ) HHLEH (T/H)
2012 2013 4F 2014 4F 2012 4F 20134 2014 4F
MrEE 9003 10014 9485 15511 17498 18464
EXE 9500 17150
P 1.81 3.67

e REE R LR B AR AN F s AR 2 6 MR SR . REE A E R 2012-2014 =4
“F17r={Hd. Note: Apples were divided into six grades according to the marketable price, which was decided by the
weight and appearance of the fruits. Average output was the mean of output of three years.

5.4 Pt

M ROGE R S E ML R s TGS E R R T A Lt
HHOK, AR TREAASIEHGERE 2003). HHSERM 51 88 2E 5
TAEVER, Ui R R A B DS RE T o A HLAN R RS BN i ot
GRS EIFRATERENTW . SR a S ER .

WIERN R P. Mg B EREETAVERY FEE (P<0.05). AHLER
AR K SESTHMSER, AWAEREN, S KEMERR &R
HAAH KRR R(IRZE 2004; FHBEH 2005). {EMIHER R ZWE, AHVSERM
Cu & WEI G, B/R 2R F ERAMKEE Cu* RIEA TR, 17 B 7 558,
REREAT R 7 ¥ S SRR MR 80 46 ( S oSS 2013), {HJ2 Cu® 7EM Fr. RS
MIATEHAWIR R, AR T REAES RGN TRE K, £5 FIRAEhNVIRR
WA R E S o HROERI B Mn & 808 177-240mg kg™, BE S TANLE
ot

FER S SRR R T TR, A AL SR AN RS R B R e 2 R Seti s . AT
P BIFEEER. 4R C SELVNEER. AVCERNRREEZE/NTHHI
SR, MAEMEREE S E R E S T E AR, XA RS R L AR
RIANE L RATE B & 2 B2 m TR SR, 1 e iR & 2 0%
2% 7 5+ (Roussos and Gasparatos 2009).

ERSEH TR EEIH, AVCERRETR Py S K SEUARNTH
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S. KEREEmTHMFER. KSHRMAEAB P EEZEEN, BN
AT, KRe (R E . MK &Y. MR RNE, HTABIEN, K&
AR T IRE AR, e R i (A 2013). AR 2014 4F Ca
FELEFERTHEINER, Ca xEMARAEEAG A RE A EEERH, ¥R Ca s
B BHLGURKOH, EER, TR SR RS . 2014 FEAPLER
R zn SEEER THEMER, Zn 2 R 2 Mg g5 B -, £18
SEAEYIE . AR GE TR Riia . o SR S 5 A5 7 TR RS B B H (KT AR
2 1999).

WHSER Cd SElhy, FEEm T HIEYd Cd SEEEIER. FIRI
A, 8 Cd BRYE EEOBENL, BEAE B RS A K E R E 4 & W Cd.
As. Cr %%, tHABEIKF4E Cd B2 8 7 mg kgt (R &S 2001), KR
[Tt 2 i T3 e Cd AW R, RN, Bl E s AR E 4. Cd &
BN, T N R EARORRESE, Mt AN NEG, AR R, 25285,
B E44%, Cd 75 NAR N A B IS [ALRAC, 14 10-30 AE (ML AT 275 1999),
XNERRfEFR K. HHERRL Mn SR2EZFSTANER. R Mn &5
=, 2 B RSERM RO (L R &F 2002) o 3 AESE SR SR ) Mn 8 B
AIRESE BTt FHACIE SRS, SRR BRI U 1 s e ()

AWFREN, REW TR EE25RELMTAEAMHELKR. K. CagEER
SRS B IEAOCR &R, K. Ca & & mF] T3 m R Se il FE A A7 . Cus Mn &
BHRLMEREAMICKR, SEEEEYEEEIEMKKR. Zn S5alEH
WY& B B IEAH R R(EFILMAREETR 1994). Fil ot di R& W, P
X AT [ T AR LA IR R g E A, N B e AT R PRI AT A

SEAMEELL, Mn FIRRE R 2 AAHR(IRESE 2014).

TR R A MR AR R, R BRI R 2, e E R TR I e .
HROE RAHIR R S B m T AR R . ARG AT R & I, 5 RS R 4R
BRAEE ., TRMEEER B AR . A ML SR AR AR P I R A A R R BR BRI
R, TR A DB R R, A RO ORIE TS R A

AR 7= AR T 5 AOE IR 14%-25%, (HETI RIS K 1#ss . 2012-
2014 A RSE R 2RI IR, BRI RN . APTRERY
BAHER =T HMSER (Amarante et al. 2008; Roussos and Gasparatos 2009),
{H2 A TR IA NS & & T8 FE R 25%-32% (Peck et al. 2006; Swezey
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etal. 2009). fELITHAKN AR 3. &R AELE, AHER" &
AAlRELIK, EREEEIER.

AR ISR OERAN BT ZERAKR, MAEIEREEE S
THHOER, 2012-2014 FAPERFLE 17150 Jo/mr, HEHER S H
80% . A W45 B AR 23 B el () P P b g 3.67, A2 AT FRIK 2 455, BT A B i
X B T AR AR 25 AR ISR 3, KiESE &
AHLER LT E .

5.5 /N&5

A WU E BV B AR KR SR S O R R, R R R A T
KT ANERM e HHEERM A Py Mg. Mn SR EZE S TAEVER,
Cu. KEEEEFERTANER.

ANUESAE RO R R A A SESTRERE . Al TR B R A AE R 4
AR CEERLWEES. AVLERNRERE/NTHMSER, 1M &Y
SEREFESTHEMHER.

AVCERREHR P Sy K FEULRAFM S, K &R EE & T 5
o WHER 2014 4F Ca S ERE® T AR, SRR Zn EERZKTAH
HLSER . HHEERK Mn. Cd S&ETHAIGER.

WHERMBR IR S ES T AVSER . B KR, BA0u . S EEs:
BHbr. BHSERTIG G TR, 24T

AP AT R R LR A B 14%-25%, (HA2) 2SI K1
B, BRANCER S ERTHIER, Bl TAVERBR R TSI,
VISRIRIFAR (07, 2012-2014 A HUEHE T 3R/ {H 8 17150 Jo/m, b
HRAE R 80%. AL HR T RE M A 3.67, S B E A
112 £%, BAEREPET NS
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A A)

N

o

b5

¢

BARE FRERE

6.1 &b

AR 560 I X AR T SR X3 SR [l SR B L R L R R AS [ 1)
BRI, KRGV T AN EA O R AR T IR IRV 4
TR ZFEPE AR B R DA R SR S it PP AN B s i sg e, DA
PR WL AR O AR S 0 i R s s, Al b B G HLSE R 7
Wk RS GLES SC R, EEMF AR W

(1) APVE AR E I IEIE , o LA e R

AN EA R BRI A YR, BN tEagmEmeR s E. HIE
AP S S0, (R YEYE S o A LVE BB S B i AR ) E RN
YRR S EYEE LI, RIERORESh ] ARk, K UE
drisl O, AHUE LT 0-20 cm 3l il (4R P %5 B 2012 4F 59 45/m? 1
K2 2013 4 298 4&/m?, BEKMEFE FA 437%. e ANRSEMERE . 1L
AES G i) T IRIAES, A AT LR YR RS A K S, Mg RIEAY)
PR

(2) A HUE BRA AL 3R o 1) - 3 4 B B 7 22 R

I 165 rDNA mE S FHAR, %558 BA PR AU BN TSt &
41 AN 119 4 167 H 229 £} 281 J&, HAAIEET. M E AWM # I 1 8 E
LR RTE . WM EE T LI R SRR R E . ANVEET 0-
20cm TIBANEE 2 R S T LN R, 2014 2 IR P IR B R E K. AL
EIT LDy RR AN AN R TR E L, R REE (R IS
BEAERD, #iFEE (BBRAFERIERD, WHEEE GAETERER. Al
B IR B [ OB TR R I, A ALE R g AR R R R . H
O ICEE R EE . R E . PR E . 1 O B R 00 [ B AR
F&E 22 R0 T A B

(3) AW s & BT A S B ik B BERCR

AW T AR A BLAE AR K SR I AR P B B VR AR 4G A ) B R T R

111



ANEREE R ZREE . RIS 25 7T

KPR OO, A 2D 1 DL H RS H oA = 1 R, HIiE
RS E. S HYMRE. 853 HE RHSHIRE SRS T 39%. 76%AN
16%. A HLE A A ke 25 AR, i TS, A R
bel N B R B AR, PR AR B REVR 2R, = — PSR R R AR S T
2012-2014 SFEigRE AR 55 BEIE N 7 55%, <Y Simpson. Shannon. Pielou fi
Koy ) B2 A T 38%. 54%. 17%. A ML FRAR AR F 4% de 5 B g vk s 1
AR B BREFIN SR G E, AR T REAS R E R Rk E.

(4) FHUER G AR

APERFRE AR AL TR 2 (AR, TRR, R RAKE, ©
R WHHERMERL SEMELSE Cd SRR, JEERNR KGR, 5
BUMEL . TR =Tl 2% B Bl AR, TR ZE o A WL SR S R A A FR 4K
TRSEHERE . AIAPERE . A AR AR C HRLNEER . AIERM R
HRENTHEICER, moEE RS ERES T HEMER. £ TR &
Ji, BHERREEFR P S, K. Zn SEUEREATH S, KEEEEET
WRSER., WHEHE Ca. Mn. Cd S EEZE S THILER.

(5) MU FEAE A BB 0% S A IR 48 B 33

AU A R R P B IR ER 14%-25%, {HiH T HHLIERB S0
WARS, TR T P ERUR, AT AE R . 2012-2014 A HLE B A
5 17150 JO/RT, LW SER = 80%. A ML B 2 T 3 5 B B i
Febl, N 3.67, HEME TN 2 5. AHUVE BT R AT G T T
B

g BRTR, R AR, AU R A SR AT R, B
TR R L) Z AR AR S IAEE . (2 Rl A 38 R G e E fI T Rl R B,
N Rets RIEFESR T R 2 55 e, & — MR @ TSR R,
AT DA S SR AR P2 S FA AR A A 7, AR R A A2 =7 5, 3
RN, K3 B R e A Ml i G 1] FURT 6 22 4 1, R R AT RSkl A

TE X

6.2 BHE

(1) AHFFRERDT T A WL B B0 A B 45 )t FH A HLAE A0 Ak e o -+ S8 ik A
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FNE iS5 RYE

Vet SAEYIERKISN, 45T e . g N A A S B
SN R 3 T I 5 X AN T ot S 5 e P W I o

(2) AWFFTHRM 16S rDNA mil &M FHoR, EIBEER 4 2KF L,
XHAHURTH RS BT R R AT 1 HERA 1 0 SRS E ARV S b 1
— B LLEAT DR A AL 22 O 7, A 382 SR R A 2 50K, iz A g 4
A S S A NE BRI LB BT AR S AR R, JR TR R Th RE AR A
b, B R AR S A

(3) FEMER ST, 7Lt — B0 ST A AUE BT L B A A 2R
P TN SR SEPTEAA Y BT & BRI, BRI, ST & E
AR

(4) A R B ERACEEE, A NUE N — RPN, 72 L5 0
Fer, AT AR R AN [R] B0t AT A R AT e A P ] < Je B s B A5 i HE 07 =) 3 PEAL
PR AR SR R R IRmT, A LR

(5) XA HUREEHE Ll

OBURF RLIZAN KR A LR el A 7= AR B B SRN BF e BRRF R, A Ak
AT =AU, A dh AN BEFA LA™ S M B B BURF AT RAZS AR ™ R Tsckb
W, PUREAR S IS & s 7T,

QBURF RIS ™A% R M E AR, M IEEVUMEEHE, PR EAlaE,
YEFFA HUAR T S TS BR PP o

@AY BT TIN5 A WA E AL AR ST . AW TCR LYY LB
TR ARGS A AP RO IR R P T i, AT RARRARHE S, S BBUR H BN
KA KT, ARRRAET M A ST ok L R R B, SRR R AR S R .

@ NF AT BT AR, TR Pk A R
TR B R BRI L.

O EANUIRE, HATAESK . AWML, GKEFLguEelRb, &
JEANUREE, M pLee . pkas, $RTtAr2as, BT R A,

113






225 3R

S 3R

ZIR, Boote, THE, BRE (2005) i ati X -3 b ML AR 2558 B Mo H o AR AE. 385
RlE244] 25(4), 470-474.

EHEIE, HEE (1999) WmrfEFEEHSAMEN. HESFES 16(1), 44-46.

DICOl, ARIF], BBIEZE (2013) ¥R 2 R7ESE B A e ik B s & IR B RS A, ARolk
WAL 224k 5, 972-978.

BEL, v, R, BERK, B, KR (2011) KHIiEAEXTZ3%E pH D= & R A
W BRI ISR, AEAE 7R S ARk 17(), 71-78.

R, AR KES, PRI (1998) Ml I E FM M. HlL 5% 3, 22-24.

MRFIR, EAM, HESE (2004) FEAIEFH R XI5 5. B4R 57(5), 531-538.

Br¥eRR, BHE, HEK, XIRZ, SHEHME, 2aX, BER, ZEHE, JIFE (20100 445
TSI R R R S R AR BT i UK R L. SR ER 27(4), 598-604.

TRBrE, ARG, ABEH, MER (2002) TG HLRAOY K 3 K a2 4. Wi Aol
Bl 6, 265-269.

WIENE (2005) ¥4 [X FHIRZ MR L RANLEL, W A SIREERN. PE LR MR K

2

Juih, RERN, 2= (2003) LhrtE AL EREREIMRR. R RS54k 31(5), 37-39.
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