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WE . HIFHABELMHPERERERREN TR AR ENEH, 2001 4F 6 ~2002 4 3 AX 5 f LRIHFALEAL R
WEBABEEHEMNEYBRIIBETHENSN. ARESBA L WELD 4418 14 MHR /M H (Rhabditida) B J] B
(Tylenchida) . F % B (Dorylaimida) BB B (Monhysterida) . ’MFBL B G BB 88. 7% . RARHEMN/ M BLRRZRE
TR PEENRBRET. S EFARRRA+VIF R E BEEHHVIF ZREHENEFEREIBI TR ERLHENKF, AE
HERER I REESRAHER,MAHEFBCA LHERZIBPRERAEFNRR. HREBRR —LHEA L D BEERD T
(AF179 FIER SO FMAFEREER WEHAXHHEMSHARER L WL A B BHITHEEZRNE. HHELHE R LHE
MR EREBEREPFHRARATON . RASHBHL . AFZHBERETERABE PRI X EIRAFRAOOLH . ML
FEEBHLATHE XEWULRERNFEABNAEERANETNHER. AEHMHF NP LHRATHAR . RAEKBPRS
MAEYRBZAEEETHLEXR, ZUMAYEYBRAFKZLIRNHEEEALZ W, FNGIEXT LARERERLKLRAS5 L
REEYEHRIERBEXR .
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Ecological researches on nematodes in alternative technologies to the use of

methyl bromide in soil fumigation
CAO Zhi-Ping', CHEN Guo-Kang', YU Yong-Li', LIU Qi-Zhi?, ZHENG Chang-Ying', CHEN Yun-

Fengl » YANG Hangl (1. College of Resources and Environmental Science, China Agricultural University, Beijing, 100094;2. College
of Agronomy and Biotechnology, China Agricultural University. Beijing . 100094). Acta Ecologica Sinica.2004.24(6) :1205~1211.

Abstract: The application of methyl bromide in soil fumigation can control the soil borne diseases much effectively. However
methyl bromide has been proved as one of ozone depletion substances (ODS). Based on the Copenhagen Amendment of
Montreal Protocol, the consumption of methyl bromide will reduce 20% and until 2015 it will be banned completely in China.
In order to take necessary and adequate technical preparation before the reduction and phase out of methyl bromide in Chinese
agriculture, China and Italy started to launch a cooperation project in 2001. The study was a part of the cooperation project,
and it was conducted in four greenhouses in Qingzhou of Shandong province, aimed to identify feasible alternative technologies
under the current conditions in agricultural production, economical and social sector of China. Two tomato cultivars (Maofen-
802 from the Xian Institute of Vegetables and AF179 Brillante from Israeli Hazera Quality Seeds) were selected as crops. Four
alternative technologies were chosen in the experiment. They were MB (methyl bromide) + VIF (virtually impermeable film),
MS (metham sodium), MS + VIF, SS (soil solarization) + BCAs (biological control agents). Population dynamics and
community structure of soil nematodes were measured from June, 2001 to March, 2002. Four orders with fourteen families or
genera were detected, mainly in Rhabditida, Tylenchida, Dorylaimida, Monhysterida. Rhabditida was the dominant group,

with 88.7% of the soil nematode community. And the proportion of Tylenchidas Dorylaimida, Monhysterida were 7.2%,
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4.0% and 0.1%, respectively. In terms of the functional groups. bacterivous nematode was the most abundant in the
experimental plots, with 88. 8% of the total number of nematodes sorted out, and the herbivores, fungivores and omnivores/
predator were 5.0%, 2.2% and 4. 0% respectively. For the nematodes abundance, there was significant difference between
treatments. For example, in Maofen plot the nematode number/100g soil in CK (control plot) was 71 and 45 in SS+BCA
treatment, there was a significant difference between these two plots. In the four chemical fumigation treatments, the
nematodes in MB, MB+ VIF, MS, MS+ VIF were 15, 12, 16 and 11 per 100g soil. This result implied that the impact of
three chemical alternatives (MB+ VIF, MS and MS+ VIF) on nematodes abundance and functional groups abundance were
very similar to the impact associated with the use of methyl bromide. At this point, it could be concluded that the three
alternatives to MB were equal in impact on suppression of soil nematodes. The impact of soil solarization on nematodes and
functional groups abundance was noticeable between CK and the four chemical treatments. In the study, no significant
difference was found between the two cultivars (AF179 and Maofen ) in nematodes abundance. After soil fumigation, an
increasing tendency of bacterivores nematodes proportion was observed as compared with CK plot, and the percent of minority
nematodes declined obviously. It indicated the minority nematodes in the soil were more sensitive to the chemical fumigants.

Analysis of soil nematodes dynamics during the sampling period was conducted in CK plot and found that the abundance of all
soil nematodes reached the peak in July and began to decline in September, and kept a low level until next January, then the
abundance started to increase again. Furthermore, it was found that bacteriviore and fungivore nematodes were positively
correlated with microbial biomass whether in AF179 or Maofen cultivar. The proper explanation might be that soil microbial
biomass responded much rapidly as a whole to the changes in management and the soil microorganisms were the main food
resources of these two functional groups.

Key words :methyl bromide; alternative technologies; nematodes; ecology; soil; tomato
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H 2R (Methyl bromide) HIEE A XS R EEZHEEYR. EERRLIBRECRRTIHIUBLO P EBHOERH . MEE L
MY HERPEROLEMAMEEY . ARRE R, I ALEERCERMEBTERAMBHE RS SR
HKARFPHURHREZ. BOEAPEREABRBERNARCLES HRBTTENRE. AR YTEME A HER
BABREGEREN R BEEFNNFE/LFPERBRABREHAN AT I RE A BRE N E Y.

1 MEMAE

HEAREAELFREFMNTFERNANMBERN. BX2HMIEART.SMAWEE AR . PRBR(MB) . HER+
VIF R (FESBO . BEEMS) BIBEE+VIF B, L KHEENE S +HEBHH R (BCA) HRCK) , PR BREHMA
FHEEAENMAEHBEFZESHEBEHNE. 2000 F 7~8 AM Lt RATHEEL R, PERARMET BN S EEEHEIET,
BAEEIHBRGHM. VIF B ERA A"  HEHHRTF FEEEB . BCA 3 AB (Trechoderma spp. Y4 B &7 (2. 0
X10%/g)  EPLL M BB AT A KPR B /NR . PHLLMi R B8 802(E) ML B 5] S fh AF179, S ZHBES /MK,

2001 4 6 H~2002 4 3 A, MM L. 35 L IME B A RHAToRLEE. RERNE . L WNBAENGHE 8H.7 A 13
H),HEBRA OF 8 H).EWEKMAOA 20,128 1H,1 A 14 H), KM GB A 10 H) , {RBE 7K., BBAEH
R TR R RS RE RE 200 g B0t I . BLE A TAF BB E T RE BB P S E, ] FE ST
TR, '

WE WA HBR WEYEYE R MBI R, 32 A 3R A Shannon BB - M d BEELEHT, 1
A ERMEEMBETARSFERFHHEXER.

2 HERS5HH
2.1 TMEBWEEMBELEW

i BK MRt 4 48 14 MRUR (R 1, % 2), & /MF B (Rhabditida) . # 71 B (Tylenchida) . ¥ 4 B (Dorylaimida) .
HE B (Monhysterida) . & 1.2 RERR LM RN BB RILERE ST S0 G, b/ AR HANE & 5E b 6K
i 88 RU/MFHEZBRRZRET REABEN TR BTREXLR . BTNBL 7. 2% . FRE L 4. 0% B E HE B 7L
TEFPEI AL 1%, W RBEL RSB E PR E LB,

RIGFILMTaMBABRMNEFRIRLBVREBR SO EG. T E R R QB DB (Rhabditidae) F % b $i
(Cephalobidae) & B, PRI E L8 KL BIE 94. 7%, kM BMU G /MFHA RN 5. 3% AT BRBFMEBR L .G 9B 81 7]
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N1 TWEHOEBERBEAM(K/100g 1
Table 1 Density and community structure of soil nematodes population (AF179, number / 100g soil)
Ak B ¥ AF179
R L3RR Before tregi{ment After treatment ; AF179
Nematode classtfication -
1-Jul 1-Sep 1-Oct 1-Dec 2-Jan 2-Mar (5872
/NFF B Rhabditida /NFERL Rhabditidae 1245 206 106 87 104 161 664
kBt Cephalobidae 7 8 7 9 10 11 43
B EH B Monhysterida HLE R Monhysterida 0 0 0 0 0 2 2
#.J] B Tylenchida KB 7IM Aphelenchus 4 3 3 2 2 1 11
¥ 71 /& Aphelenchida 1 1 1 1 8 8 19
B TR Tylenchus 5 5 2 3 6 9 25
LR Tylenchorhynchus 3 3 2 1 1 0 7
JB R Scutellonema 0 | 2 1 0 2 6
X Ditylenchus 7 4 2 3 2 4 15
X 5E M Helicotylenchus 1 3 3 2 3 7 18
B BEM Rotylenchus 1 2 1 2 3 2 10
S5k Pratylenchus 0 1 0 0 0 0 1
F £ B Dorylaimida F 2R B Doryiaimidae 4 7 6 7 14 18 52
5 R Mononchus 0 4 2 1 1 3 11
S Sum 1278 246 137 119 154 228 884
N2 ITMERNEXZHEERY (FK/100g 1)
Table 2 Density and community structure of soil nematodes population (Maofen, number / 100g soil)
kY1 85 ER
ﬁﬁ%#. _ Before treatment After treatment ; Maofen
Nematode classification
1-Jul 1-Sep 1-Oct 1-Dec 2-Jan 2-Mar it
/NFF B Rhabditida MNHF Rhabditidae 1245 206 124 81 120 188 719
3™ Bl Cephalobidae 7 6 6 7 9 7 35
B E B Monhysterida B E M Monhysterida 0 0 0 0 0 0 0
#J] B Tylenchida B TIR Aphelenchus 4 3 3 2 4 3 15
i 71/ Aphelenchida 1 1 1 1 9 9 21
IR Tylenchus 5 5 2 2 5 9 23
AL Tylenchorhynchus 3 3 1 1 2 0 7
BN Scutellonema 0 1 0 1 1 1 4
X R Ditylenchus 7 4 2 3 3 3 15
B BER Helicotylenchus 1 3 1 2 1 3 10
e R Rotylenchus 1 2 1 2 1 1 7
50 4% R Pratylenchus 0 1 0 1 2 0 4
F 28 B Dorylaimida F &P Doryiaimidae 4 7 6 5 20 20 58
Bty R Mononchus 0 4 2 1 2 2 11
B8 Sum 1278 246 149 109 179 246 929
23 EXNABRAINMNRRBABREAMLH
Table 3 Nutritional groups and the percent of soil nematodes
BREH H PR BAKAC BHE M
Nutritional groups Order Family or genus Percent in order Percent in total
AAWE & W IJJH Tylenchida H#71M Aphelenchus 13. 8 2.2
Fungivores 71 J& Aphelenchida 17.1
SHYL R $ 71/ Tylenchus 25.6 5.0
Herbivores % 1t/® Tylenchorhynchus 7.7
J& /& Scutellonema 3.7
Z R Ditylenchus 13.4
W 3EM Helicotylenchus 10. 7
B HEM Rotylenchus 6. 4
5 & B Pratylenchus 1.5
SHELL R B H B Monhysterida ¥ B & Monhysterida 100. 0 88. 8
Bacteri /M H Rhabditida /MFEL Rhabditidae 94. 7
3 HF Cephalobidae 5.3
WA/ X 2% B orylaimida F 2 # Dorylaimidae 86. 9 4.0
Omnivores /Predator & #4 ® Mononchus 13.2
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B (Tylenchus) % A MBR L, SR ITHL B 25. 6%, 1B 718 (Aphelenchida ) BB KTHIIR .5 17.1% . X & (Ditylenchus)
5 13.4% . HHE IR (Aphelenchus) & 13. 8% , R IE B (Helicotylenchus)Fy 10. 7% , B4 B (Tylenchorhynchus) R 7. 7% , B ER
(Rotylenchus)} 6. 4% , J& & (Scutellonema) 7 3. 7% AKX B (Pratylenchus) 1. 5% . ¥ Bk LG FEF KB (Dorylaimidae) ¥
BB (Mononchus) R HPF LB SERE RN 86.9%,. 5HEN13. 1. BE HE RN B H TR (Monhysterida) . ¥ 3%
BOBEMNTHREABRAEN SN ANEREBE D - AHMFLRL . SEFEK L . SHPE S SRL/HRELY, SHELR
BEFPFEH/DPFR IAHBEANMEEFEHNRAEREAL . BRIV BNBINR . EBIREEAIREFLE LTNEHNEIR.
MR REE ERAR  ELHR AR R . BURAIRHYDEAR . FEENTANRAARRBLH, FEENRERE R
AEEHERE. SHAESR G T RR BB 88. 8N  AKBE LR NP E T VLB AR, K 3 R LWL It h 11.2%,
HPREVERANS. 0N . BRLE/HMENKRBH5EBN 4. 0N . REEKLFTSLHR/PR 2.2,
2.2 THRHEHBLAEALHHER LR

TS EEELET LA BN R AR, NFE 42001 £ 10 A~2002FE 3 )R, B1MBRT +HNE
MBEEZBBRERE, FEMRY 6 WA HERABBAOENBRA HPWB/DARHEBEREL S SHH 45. 0%,
HERTHES T HELAE, KHE+BCA LBMWERRAYL 26. 0% .M TFXNBEXHERTHR ¢ MR 4 Me¥aHE
FER . FER+VIF. AR BEE+HVIFRNEZARBEREEZR A5 B . KHE+BCALHERAEBEER KPR EH
+VIF B/ N KA ENBER, ZFABBEE+VIF L EPHREZHYERT FERLAERK . PRR 4 VIF BT LB
ZBWBAERESR EHRF.

o 1 2 K 2 4 B (8] - SRR B W) b B Shannon 5 ¥, &

160

B 4 MEA AT 5 K B HE + BCA A EAIX B B E 2 R (R %';E prya
) EEMEFI TR F AL HBAE, FANSLBLM S8 o0[ -
EERABRANKBRERERLER TRXMEY R 6, WA Eg B0
MYAATFEERYAREREE HUBEFER FEr Mg ,f b b b
FVIF REEMREE+VIF pRRER FER skl § 20 | || 1L 1.1,
BE+BCA HMMBHNERBE, *} M CK FER MB BT B MS
KRIfR SS+BCA H RS MB+VIF M EE MS+VIF

B AF179 FIERBRA KM HRARE LR/ FARF

an R EATEORE P H BB (R LW R F—-LHEH R B 1 &N AL T AR b R (S 100g 1) AR

FEMZRA B EAFERESEZEZR(F=0.618,P=0.45> Fig. 1  Comparison of nematode number (100g soil ) among
0.05), A . AARMMAUABARE WL BMRRAMEERE. treatments

N4 FELWHBLENOS AR KR/100g 1)

Table 4 Nematodes number (100g soil) in treatments for soil fumigation

o RN A BB RET ORT BT BA BR ER SR & EH FR N .
%t B8 AF179 48 3 1 1 2 2 0 1 1 3 2 0o 4 1 67
CK 8 Maofen 54 3 0 2 2 2 o o 1 1 1 o 5 0o 7
KB +BCA  AF179 32 2z 0 0 3 2 o0 o0 1 1 0 o0 4 1 45
SS+BCA £# Maofen 32 2 0 1 31 1 1 1 1 0 0 4 1 45
B AF179 5 1 0 0 o o o o 06 o o o 1 o 10
MB FE ¥ Maofen 13 ] 0 0 0 0 0 0 0 0 0 0 1 0 15
MEM+VIF  AF179 12 1 0 0 0 1 0o 0 0 0 0 0 1 0 16
MB+ VIF E£8 Maofen 10 0 0 0 0 1 o o o0 0 0 0o 1 0o 12
BAH AF179 10 1 0 1 0 0 0 0 0 0 0 0 1 0 13
MS M Maofen 12 1 0 0 6o o o 0 0 o 0o 0 2 1 16
BB ®E+VIF AF179 6 1 0 0 0 0 0 0 0 0 0 0 1 0 9
MS+ VIF £ Maofen 7 1 0 0 o 1 o0 o o0 o o0 o 1 o 1
2.3 WHFLBX S B ES W R

THTHEL A G LR BB EFREBEREFHORAGE D, 5B ¥ N EN SRR TR AR Rk
(RP B o S ) B EL A IR S R RF BT LU T B, X R H SR A S P b B N I 8UR,
AFRHBLER T REARENRRKITCRASPSS ) LR EVHFER FRER+VIF.BRER . BERH+VIF L EE
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A—XK, KME+BCA K, AREG-RBEBISXMNEERS . RUBEBE{EN S B, 6 F AL R o A0 1 5 2R 2 285 48
BH 3R AKHE+BCA BB HEREME T 4 MEFHFLEWE 2),

£S5 B[AHABLEHOIWMERIBHRLEE (100g 1)

Table 5§ Comparison of nematode indicators (100g soil) among treatments

s Fop & 5 X} Bg KMBfE+BCA HHER HER+VIF fEH B E @+ VIF
Cultivar Indicator CK SS+BCA MB MB+ VIF MS MS+ VIF
£ ¥ Maofen ¥ Number 71a” 45b 15c¢ 12¢ 16¢ 11c
¥ F ¥ Number of species 12a 10a 4b 5b 5b 5b
Shannon #&# Shannon index 1. 42a 1. 47a 0. 57c 0. 91bc 1. 05ab 1. 48a
AF179 ¥ & Number 67a 45h 10¢ 16¢ 13c¢ 9¢
Y1 # 8 Number of species 12a 9b 4d 6¢C S5¢d 4d
Shannon #§#{ Shannon index 1. 61a 1. 45a 0.78b 1. 20a 1. 25a 1. 25a

* [a] — 5 A R AL AY Duncan’s BE LR HAF B E R (P=0. 05) CFF)Duncan’s multiple range test (P=0. 05) (the same below)

X6 FRHBLELINEER AR ROMBRIER(R/100g 1)

Table 6 Comparison of nematode number (100g soil) of different nutritional groups among treatments

Tl BEIRER Xt B K MfiE+BCA R B E®+ VIF BH ® B HHE+VIF
Cultivar Nutritional groups CK SS+BCA MB MB+-VIF MS MS+ VIF
AL B Herbivores 6a 4a Ob 1b Ob 1b
EH B ¥ 48 1 Bacterivores 56a 34b 13b 9b 14b 9b
Maofen B EHEBEZ AR Fungivores 4a 3ab 1b 1b Ob Ob
fﬁf{ﬁi /ﬁf"‘liifr 5a 4ab 1b 1b 2b 1b
TR R Herbivores 7a 4b Oc 2¢ Oc 1lc
AF179 = 41 B 28 * Bacterivores 52a 34b 9b 11b 12b 7h
2 H ¥ Zk & Fungivores 3a 3ab Ob 1b 0b Ob
BRE/HEHELR

Omnivores/Predator ba da 1b 2b 1b 1b

R7 LERIMEDNEEHRABEREPNLSCD)

Table 7 Percent ();) of different nutritional groups nematode in the community after treatments

BRER it B8 A FHEE+BCA R H R+ VIF BEE B E B+ VIF
Nutritional groups CK SS+BCA MB MB+ VIF MS MS+ VIF
M-b 82. 3 75.5 93. 9 85.5 83.7 80. O
M-{ 4.1 6.0 0.5 0.9 1.7 3.3
M-h 7.3 9.7 2.9 9.1 1.2 7.2
M-o/p 6.3 8. 8 2.7 4.5 13. 4 9.5
S8 Sum 160 100 100 100 100 100
A-b 80. 2 76. 4 90. 9 81.8 86. 8 83.2
A-{ 3.1 5. 6 1.0 0.7 2.4 0.3
A-h 10. 3 6.0 4.1 11. 6 3.4 4.6
A-o/p 6. 4 9.0 4.0 5.9 7.4 11. 9
S Sum 100 100 100 100 100 100

RE: M-£8, A-AF179, b-RAEK R, FEEBESE, -SHYR R, o/p-AB /B /L H Code: M - Maofen. A - AF179, b -

bacterivores, f - fungivores, h - herbivores, o/p - omnivores/predator

2.4 TR HRMBRBED
SRR MR R RBEN A S R A TREL WS NN — RS, HEIEL. S UKEE

2001 4 7 RiAAI R i%,9 ABFHTRE.F 12 AGERKE . BR4E 1 ARHBBXEH 7. ZENRATHRSFESERE D
2.5 LHZAE SHMAYRR T MEAERMXR

FEHEALREEYRBREPRER FER+HVIF.EER. RER+VIF 244 0 BE5REE BEMER, (Hx R
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EZRHNELHREEEHNIOA ML . EEILARHUMBEE = Dendrogram using average linkage (between groups)
®(FE8) Rescaled distance cluster combine
) CASE

T EMIER AFL79 B, MMy BRRSamy. g 2 oo 29 '''''''' e
HEAL B BONFAEBENEEXE ) . BHEYRKS gﬁr
ClrEFEMEN  IREUBERMEERS L WEBIAHER 3
AR RE N SWAR BHE. &% . Mg> .Cl" W IE ,;.;]—
HxEBERGR 10, 1 il
3 g 12 ——
X MEFELEENE AR ESEAR LI RYEYE B2 RENSLHE LS b BT KA

MathasREH FRER+VIF.BAEH. BAEHTVIF 3 #EE Fig. 2 Cluster graph of soill nematodes community among
HHERRAB THERLBM K T/ENPFRR TEIHE treatments

BREAR,MAKHE+BCA LBRZIBFEREFENHR.RE U5 Code. 1-F ER MB(AF179), 2-F %R MB +VIF(AF179),
HEBEIVIF.REEH+VIFHBHNPERABRTPEE R H 3-BE®E MS(AF179), 4-BH®E MS+VIF(AF179), 5- XM SS
BABEANBALT 5% HRAREEABUYNELHE LR, x TBCA (AF179), 6-% B CK (AF179), 7-f 2 R MB(E #&
Y VIF BRI TERRAS T ERE AR LB AR, Mooten) SHER MBHVIF(ZH Maclen), S-BEH MS(EH
KRB A B AL B A A B R RAMBE kg Meolen) 10REE MSHVIF(RH Maolen), 11-KHfE SS+
AAERBEES 1B NEX, KREHFR. SHEMAR o7 Meokem 12 CKEEH Maofen)

AHAFENRBRE . XEEM T KHERRBEENRR.

RAHT LR TRRE+BCA 4 FRHEALLLBZ LS 3, 1200 |
RN — KL %g ol
R AP RAFAN L RAREREES RAVME £ |
UELETS. SRS RS EEE 2LV IS LEST -1
RAMEHERTHERRR DM LMEEWERBE, & [~
TRAANHBHSTEZIRAANEM, £F0KHE ¢ 7 o9 o 113
HERE L REENE TR R E T R ERMEHE L,
XA R TE 12 A NS HIUE S MURE. B9 A BRE 3 XN £ o 3R (A/100g 1) B

SH A EEBERKEVPTH, . XHEBEES5EILLFREAEREHFTH Fig. 3 Dynamics of nematodes number(100g soil)in CK plot

RS BENEFLRMEWEIER (g C/g £)

Table 8 Comparisen of soil microbiomass among treatments(pg C/g soil)

s} JE] %1 MR A B +BCA R HER+VIF BAH B EE+VIF

Time CK SS+BCA MB MB+ VIF MS MS+ VIF
2001-09 235. 7a 188. 3ab 137. 3b 171. 6b 162. 1b 156. 5b
2001-10 246. 9a 220. 6a 170. 0a 178. 2a 175. 1a 188. 7a
2001-12 47. Oa 42. 6a 35. la 35. 8a 33. 6a 39. 8a
2002-01 58. 1a 48. 8a 34. 8a 48. 1a 46. la 42. 8a

29 THNEWMBESRMEDL R (KR/100g )M EXY

Table 9 Correlation between soil microbiomass (ug C/g soil) and the number (100g soil) of nematodes feeding microorganisms

N7 % B X PFHfE+BCA RN HE®R+VIF BE&H BA®E+VIF r {8
Content CK SS+BCA MB MB+ VIF MS MS+ VIF r value
M1 140. 09 117.72 92. 54 107,13 97. 4 101. 58 r(M1,M2)=0.93""*
M2 56 34 13 G 14 9 r(M3,M1)=0.90"*
M3 4 3 1 1 0 0
Al 136. 58 115. 49 90. 41 101. 6 100. 98 100. 39 r(Al1,A2)=0.96""*
A?Z 52 34 9 11 12 7 r(A3,A1)=0.87"
\a\3 3 3 0 1 0 0
5 C ¥ Maofen, A-AF179,1-# 4 ¥ BB, Microbiomass C, 2-£ 4 B £8 B 3¢ Bacterivores number, 3- £ B & 28 & %% Fungivores

number; * * P<{0.01, * P<{0.05, r H X FE ¥ r value is correlation coefficient
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EHHBEIRELAEE—H AIESREE™ BHERKER

HAEX GTEE FRSIKEREN. SRR —SBE LY

T XA BBRHERAE. i BREHF-FHTR.
TRWEYBKE 4 MeELE S REA L HMANEER
MR HBEERZR MEEJLAHNRERAHBEER., Xik
LR EEEN T RREDBRAERER G . Bh TFTHREYH
BIVEERE AT RENESV I RMLE B ERERE . UE
TEEDERIIABERIALHENTRNEEER.
THEMEVERSSAENEEFZRANEBRRIYFER
EFHEMEX . XELTEESHEYRMEYHEXR. THAER
PEREMEDRKS T RBAERERIGHEXEARARE, RAX
BREE TN LWL AAERTTRRERIEMME .
EEX, BN I BERYARIFIEAF I MARAFBFHE
BRI B EFREBOUIMBE LT N B HITHEREHR
BT EESTFREREEIABELHABBSKRE
G ARG  REBES " O T HEAERREY T
BRHEXHERNE, MAEETREETEOHRDUEERA R
AMBENRBERBEMD™Y BEEEIGHAERELR
MR MY FEEECPPH . SHELL S SAHL BN
BH(F/BXNEERLMNBERRAEP I BESHANETH
RS L WE RS T IRC HBEAEL LRSS . BERTLRA

X100 IMBUNRCEELBER ST MEHYBENEDWR
GHFELARBRNE LM BERR S KL HEHEREXMEP=0.05)

Table 10 Correlation (P = 0. 05) between soil physicochemical
characteristics (after fumigation) and nematodes number (100g
soil, the mean of five samples after fumigation) and microbiomass

(ng C/g soil, the mean of five samples after fumigation)

MR RRE ol MEWR o
Ph.ysicoche— (AF179) Nema- (Al:-‘l 79) Micro-
mical char- Nema- Micro- .

acteristics todes todes biomass biomass

(Maofen) (Maofen)
NH¢ —0.46 —~0.50 —0.35 —0.38
NOj 0. 74 0. 74 0. 78 0.76
ziii ter 0. 55 0.53 0. 70 0. 67
A Active K —0.29 —0.28 —0.29 —0.35
BB Active P 0.23 0.22 0.28 0. 27
448 Total K 0. 46 0. 43 0.56 0.59
pH —0.29 —0.32 =—0.26 —0.31
28 Total P —0.59 —0.58 —0.41 0. 44
Ca2+ 0. 34 0. 33 0. 42 0.43
Mg2+ 0. 60 0. 61 0. 67 0. 66
Na+ 0. 24 0.22 0. 21 0. 27
Cl- 0. 43 0. 40 0. 85 0. 85
S T%® CEC —0.02 —0.04 0. 28 0. 27

B RAX 6 FHBARN T REALABEETUSAENRT. EAEENILEARIRBLIMERYRRTRELTHEENS

EHEE
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