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(o R 55 M T/ 61 VU ™ IO 1A T 12 T 505 | T THERR 5410045 M5O K%
MU, TR 210046; R ACE VRIS SRBLRF %0, FIA 210005 5B (R 5 RORHURLE DL, A
210042)

B E gREAATLEAERNEPIENASH T LIEREN "R, A ETLE
BRHREHEF AT HEERLENE EH . AT R LR T & A 8 A 14 36 I8 B F i6 B 7
ATHEMEER AN E T EENER A2 BERREFENER ER LW, UHEE
W3 pH BT THAEPAE, HFERMHEMTELHRE T 9.0%7 6.9%. 5 & M i
JEAL RS T IR B ERA A AN S ERERTRAEE & 2
EUE NN SEFER LM EIEF FRBEAE L EFEL d RAEHR SR
B ERULEEZR RO EPLIEL AL (0.67~0.84) B F & T % AP
(0.39~0.64) M L EAMRNN P BARUAE AT, MEZN A EE . 246 L EHEL
MR EGRBEMBERKESESF, M UEEH GG ERAREILEKNEAR LEKE
43 £ AR,

KEEWR EM; B Lok BEAK

Effects of optimized fertilization on nematode community in greenhouse soils. ZHU Tong-
bin'*, CHEN Xiao-yun’, ZHANG Jin-bo*, LIU Man-giang’, ZHOU Ke-xin*, CAI Zu-cong”"
('Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst
Geology, Chinese Academy of Geological Sciences, Guilin 541004, China; *College of Geography
Science , Nanjing Normal University, Nanjing 210046, China; ’College of Resources and Environ-
mental Science, Nanjing Agricultural University, Nanjing 210095, China; *Nanjing Institute of En-
vironmental Sciences, Minisiry of Environmental Protection, Narnjing 210042, China).

Abstract: Excessive fertilization easily leads to the degradation of greenhouse vegetable fields,
therefore rational fertilizations are important to maintain the production and sustainable development
of vegetable. In this study, two fertilization treatments ( optimized fertilization and conventional ferti-
lization, noted as OF and CF, respectively) under continuous tomato-pepper cropping were ar-
ranged to investigate soil physicochemical properties, abundance and trophic groups of nematode
and vegetable yield. The results showed that OF could maintain soil pH at the relatively higher level
and increase the yield of tomato and pepper by 9.0% and 6.9% compared to CF treatment. In con-
trast to CF, OF increased nematode quantity and the relative abundance of bacterivores, but de-
creased the relative abundance of fungivores and plant-parasites, more obviously in the growth sea-
son of tomato. No obvious differences in plant parasite index, diversity, and richness were observed
between CF and OF treatments across all sampling stages of tomato and pepper. Nematode channel
ratio ranged from 0.39 to 0.64 in CF treatment, which was significantly lower than that in OF treat-
ment (0.67-0.84) , suggesting that the decomposition of food network was dominated by fungi in
CF treatment but by bacteria in OF treatment. Based on soil physicochemical properties, nematode
groups and vegetable yield, we concluded that optimized fertilization could not only increase vegeta-
ble growth but also improve soil ecological environment.

Key words: fertilization; greenhouse vegetable; nematode; community composition.
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Witis e N H A Z = s/ 2 R B 4
TR RS i e A, ORI T R R R K, 2014
AEELIAF 386 J1 hm® , 29 5 A A E Y 50% N
TR SR e B S A A A A A 2o
SN S A PR R L, R R
Ak Rl AH A EUR B R AR K i B AR i VE B A
A5 06 3 AN WTk & 452 IR e, A B A (A
BL TCHLIE L fti 55 ) 2 2k 5 1 it % =3¢ 1 A 7 g el
Fre kR i S B i

BB 2544 T, A HUACRIA B JCA LA B it 45
Xof - R T R AR R I RN T e e E AR
AT X s, R R R
(R AR A O AR Ry - s X R PR
R EE WG s, R s T LB W
WA RIS TR, XA DL o3t 7530630 B 1- 3588
TR B AR T Rk AR
XA SR FREE AR Ak, e S 2 N Ry 7 S it ) R
Wi 17, 498k )2 R T8 8 18 E S R G454
FTHBEIRIL 450 - A HR B e 4 A 6
AR it an s IE B | o R AR
HEZR UBEE BRI A K ERIE T (EAE B S
R RE v, AAT] 22 26 1 H s JR 4 U AR B
X} AN 28 A E Uit i S AR A rh 1 A8 b
GECTIY-S S St U

TR AL DR LA e ) A PR 2 R B
BRSO R T H F i X B RS 7, B« o
K2 27 FRS AR IZ X BT R« 5038 7y ik o
AR b 18 it % 22 b ot R v R B 2 iR it R
TR A7 P o LR i R A 5, v — o ) (i 2
PR F i Bt A AR K. 224 Ml A 0 22 42 B I A 2 b A
Bk R OR g% SR b S A BE 4R RE 3~ 5 4R H S +
e A AR Ak, B AL SR IREE TR 52
TE UGS L2, Y b — P REAE A B Ta] (15 4F DL 1)
PREF it % 5 b AL FAR 55 19 26 7= 1 KF Az R
PRGN SRR PR GCR F T — 817
ZA R IEE 2R LR LR Z ) 6E
NEAE LR ATt ik BB FLRR 2 o “ bt i (&
1) H RO P9 A it AE 7 20T - S A S R A
PR E L A (R = 1 Lk AR LR (5 .
ETRMEFRMEAMES RGP EEE XL, A
AF5E 38 A A7 P () 306, I 2 4 o9 o s 7R i A A
2 CH R AL AN AL AE ) T 2 22 A 15 it 2 i A
BRAUS R A T 2R AR S R AR AL,
GIMTT SRR BBV A ORI SR X A T =Y

M 7, 3545 Ay I P it A 75 T T i =12 1 B it
AR B FEM.

1 #REFZ®

1.1 e s AR b 2

A S VAR Rl - ) | = A N < L
(31°70" N, 118°37" E) .1k} 80% M 4 Hi O Fi iE B
32, B ALEE T i ( Lycopersicon esculintum ) | ¥ JI\
( Cucumis sativus) &K ( Cucumis melo) JHHL( Capsi-
cum annuum ) FVUZE 5 ( Phaseolus vulgaris ) 5.

R 224 b 15 it 5 S AL P it S T 48, A P4k
Jiti i ( optimized fertilization, OF ) F1 & Fi Jiti I ( con-
ventional fertilization , CF ) F%) FH [a] 3256 . 193 ol it AL A X
T REARR A it A A (] AR DR 1L BEHL 3 AN AH A
AN SRR (5.5 mx52 m) Sl FPAE T 30 4F
DAL B 7K e e i k. A4S A PN 43 B A
32 m F 16 m f/INX, 4353 FH 6 KA A A 24 A
PALMENE AL HE. KM L 4525 1.5 m, Pi/NX 22 (7]
ZH 1 m AR Pl - R 5 F KA
ht, BHEEREER AL BT, pH 5.92, R # (EC)
0.16 mS « em™ ALK (TOC) 17.3 g C - kg™, &
(TN) 2.03 ¢ N - kg™', & & (NH,"-N) 4.96
mg N « kg™ iASE(NO,"-N) 14.8 mg N - kg™', i
FRH(S0,”) 198 mg - kg™'.

2012 4F 7 H 20 H e A Bk, i 2L il 4
BRI, FIAEL AT B) 76 AE 175 00 DL 3% 1. V95 o it IS Ak 342
T A%/ H ) K 434 B R 5 H B G — 2 4 )
TE4S 3 FEBMBEAEI (2013 4E 5 H 30 H ) Al iy
(2013 47 H 6 H) M5 4 FHHBUERAE I (2013 4E 9
J30 H) A (2014 4F 2 J 10 H) RHE -3,
SYEITSE L AT Y R SR MUK R AR A
J3HF pH EC \NH,*-N NO,™-N F1 SO, > & &, [] i il
S T i RN BB
1.2 e H R
1.2.1 BHEEARIAER  BA/NXCRE 0~20 em
T2 IR S RBREIAR R AR YYE  REA A B
A BT 4 CUKFEIRAE. T35 PR P T 42 I 2
(AT ) PO I - 4 pH (A (K +
[ 2.5 ¢ 1) %0 DMP-2 pH HHI5E , EC (/K + i
L5 0 1) SR SR E AP 2 AR TR
SIATACINE SO, i (K B b 5 ¢ 1) R T
S E  NH, " -N Fll NO, -N 7% &% FH Skalar™ San
TSN TG . A HLAE 42 20, A i R 4 i o
ZIRCEZAPUILRFREEY (NY 525—2012) ',
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Table 1 The information of vegetable cultivation and fertilization

FftE st 7] i b3 Jit AL 15 25
Cultivated time Sample Treatment Fertilization information
%1 Fi CF 2012-07-27 #ME[ ZAM(N : P05 2 K,0=17 : 17 : 17)524 kg - hm 2 HHLEHLE IR
g(i)ri“tz_cor;’f’y_]o_” Tomato JE(N : P,05 : K,0=10: 7 : 13) 612 kg + hm™2]52012-08-18 3 I ( £ T AENE 21.0
kg - hm™2) ;2012-09-14 L[ B A (N : P05 : K,0=13 : 6 : 21) 420 kg - hm™2 ] ;
2012-09-27 EAL[ ZLET E (N : P,05 : K,0=16: 0 : 20) 140 kg + hm™]
OF 2012-07-27 FERE[ AHEM (N = P,05 = K,0=2.50 : 0.45 : 6.23) 1600 kg - hm™? , ZEHF1f
(N :P,05 : K,0=5.24:1.73 : 1.61)1560 kg + hm™?, £1 4F B BR #08E (K, 0 © MgO : S=
40 :5:18)140 kg - hm™ (N : P,05 : K,0=2.63 : 2.34 : 1.28)4330 kg - hm™2,
HBERRES (P,05 = 12%) 700 kg + hm™];2012-08-18 & A (4% £ £ ShREAE 31.5
kg - hm™);2012-09-14 38 JE [ S P &2 AL (N @ P,05 : K,0=17 : 17 : 17) 262
kg - hm™7];2012-09-27 BB #15 (N : P,05 @ K,0=12: 2 : 44)105 kg + hm™2]
EopR B CF 2012-11-16 FAL[ FRARAN A AL (N = P,0; © K,0=14: 16 : 15)1312 kg - hm™2J§
Second crop Lettuce % (N=46.3%)210 kg - hm~]
2012-11-16—2013-03-20 OF 2012-11-16 FJE[ FRRFF B E AN (N : P,05 : K,0=14: 16 : 15)840 kg - hm™ 3¢ F
BE(N : P,05 : K,0=5.71: 1.87 : 1.98) 1415 kg + hm™2]
053 28 F CF 2013-04-13 JLAC [ BRERFT I Z A HE(N = P,05 : K,0=16 : 16 : 16) 1050 kg - hm ™2, 4
ggigd o o Tomato BLEHLEIRAE (N = P,05 : K,0=10: 7 13) 1050 kg « hm™2]52013-04-27 388 (JR %
(N=46.3%)59.5 kg » hm™?) ;2013-05-22 JAME[ ZAE(N : P05 : K,0=21: 6 : 13)
262 kg - hm™7];2013-06-02 B AL [ E &ML (N : P,05 @ K,0=21 : 6 : 13) 262
kg - hm™);2013-06-14 BIC [ LA EZ AT (N = P05 : K,0=16 : 0 : 20) 175
kg - hm™7;2013-06-22 B AL [ 2040 =& A HE (N @ P,O5 : K,0=16 : 0 : 20) 139
kg + hm™2]
OF 2013-04-13 FEAB[BEFE (N : P05 : K,0=1.5: 1.35 : 0.87) 2186 kg - hm™2, FAF ¢
(N:P,05 : K,0=6.43 : 1.93 : 1.83) 1076 kg - hm™ , fRAI B 5 (N : P,0O5 :
K,0=16: 16 : 16)1050 kg « hm™> /EYH ML (N : P,05 = K,0=1: 1.1 : 1.2) 1076
kg « hm™ 3L BEERES (P, 05 =12%)700 kg - hm™ , Z MK (N : P,0, : K,0=2.44 : 0.61 :
6.11)1869 kg - hm™2];2013-04-27 B AL [ Z T HEAE 14.0 kg » hm ™2, JRFE (N =46.3%)
455 kg - hm™>];2013-05-22 BAE[ Z &L (N : P,05 : K,0=21: 6 : 13) 262
kg - hm™];2013-06-02 B AL [ f BR 4P & & AL (N @ P,O5 : K,0=13 : 0 : 46) 105
kg - hm™];2013-06-14 3B AL [ A FR#F 2 A AL (N @ P,05 : K,0=13 : 0 : 46) 87.5
kg - hm™) ;2013-06-22 JE AL (FHEREF R AAE(N : POy : K,0=13:0: 46)87.5 kg - hm™?)
0542 B CF 2013-08-06 JEAO[ HFAPAIE A (N = P05 : K,0=14 : 16 : 15)945 kg » hm™ ] ;
58??f1o§f32_2014.oz-08 Pepper 2013-09-26 SEHE[ LIA EE A (N © P05 : K,0=16: 0 : 20) 175 kg + hm™2];2013-
10-10 SBR[ T8 EE A M(N ¢ P05 : K,0=16: 0 : 20)175 kg + hm™]
OF 2013-08-06 FLAL[ FREREFEIE AAE(N : P05 : K,0=14: 16 : 15)525 kg - hm™> 343§

(N:P,05: Ky,0=3.5:2.6: 1.41)2915 kg - hm™2];2013-08-15 ;& B[ Z HIfighl 15.7
kg + hm™];2013-09-26 ;BHE[#E (N : P,O5 : K,0=12: 2 : 44)105 kg - hm™];
2013-10-10 EAE[ #F (N : P,05 : K,0=12: 2 : 44)105 kg - hm™?]

ZIIFEAE Multifunctional fertilizer (N 19%, P,05 19%, K,0 19%, 24 #%8k EDTA-Fe 0.1% , 24 #5%: EDTA-Mn 0.1% , 254 #5 4 EDTA-Zn
0.1% , B4 741 EDTA-Cu 0.1% , 247540 EDTA-Mo 0.01% , 284450 EDTA-B 0.1%). CF; % MUAiAE Conventional fertilization; OF; 41k ifi AL

Optimized fertilization.

1.2.2 T3 RS AR ST BOTE

PRI 5 T

THETENT .

100 g T LB 1A SR TV Bk 40 B e L TE i
HIBE T B dgcE, IR TR BB T 4 E
B MR A R E S TR Bongers e (2] il o5
KR FAT R R IE AR R H I 4 4
EIRIEHE . B R 28 (bacterivores, BF) (B H H 4k
M (fungivores , FF) AHEPEZL H ( plant-parasites , PP)
FZ /4l £ 7% 28 1 (omnivores/ predators, OM ) %!
AR R AN A T35 SRS (- Xt SR k- 58 Xk 2 o
T X 1O 1) c-p fH, T 2 PR A 288 480

1) FI Fh A 28 HURSCAEE 20 ( maturity index, MT)
FOAE B P 2k R B FE B (plant parasitic index,
PPL) Y AT LR AN A2 T 3h %t £ 4k da i
PN, MI= v (i) f(i) ((LELHE A o AL
B0, PPI=Zv(i) f(i) (LEIGEEY A ELd) ]
How(0) AT — R LY e-p fH; /() 25 i
AR TEL RS BT Y L.

2) Shannon £ ¥ % 4§ £X ( Shannon diversity in-
dex, H) 5 Margalef F- & i 45 %4 ( richness , SR) "' 4
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Table 2 Soil properties at different vegetable samples in harvest period

R Ab B pH EC S0,* NH,*-N NO,"-N
Sample Treatment (mS -+ em™) (mg - kg™") (mg N - kg™") (mg N - keg!)
e CF 4.76+0.14b 0.51+0.15a 576+168b 10.8+4.22a 150+47.3a
Tomato OF 5.49+0.09a 0.69+0.08a 1410+682a 15.1£1.90a 202+15.3a
B CF 5.01+0.04b 0.32+0.02a 946+187b 12.1+2.20a 168+22.0b
Pepper OF 5.66+0.18a 0.37+0.05a 2170+733a 8.80+0.95a 255+65.8a

[R1F A ) -1 2 71N [ — SRA S5 79 Al i AT Ak ¥R ] 22 53¢ 5.2 ( P<0.05) Different letters in the same column indicated significant difference among diffe-

rent fertilization treatments at 0.05 level at the same sampling stage. T[] The same below.

56 W R MR M. H= -3 P InP,,
SR=(S-1)/InN. . P oRE i A2 oAk
P AR AR B LU V O - R R T 4
TRIERE R SAMAREL S T 4 5 T Y B

3) 338 $5 % ( nematode channel ratio, NCR) "
FHF VN + 581 T8 9 WA B Y 4 g 420
NCR=BF/(BF+FF). 2\t . BF \FF 43 51 & 41 R £k
HURE BB H 4 BB A 22
1.3 HdEab

SKH SPSS 13.0 3R AFFEAT MR 2R 5 22 43 it [)
Bf SR PO ¢ A6 56 LU A8 ] — SRASE H A [ S Ach 2 -
A IRAE T R AR R S R 2 (=
0.05).

2 EHRE5NH

2.1 AR IRARYE T

550106 A AR Eb, bR b LB £ 4% pH
A%, T EC {4, S0, #l NO,™-N & & W % 7t &5,
NH,*-N & 52 4 5 i 2N R (3R 2) . 2 il R B 2
OF kb ¥ + 3 pH EC.S0,> il NO,”-N & &5 T
CF AbPE NH,"-N S L % 2 5. 5 &ML, 3
HOKCHR 5 3% pH SO, #1 NO, -N & EH — &
FEFH i, T EC BT B, Wit A A 38092 30 113 AR ]
PRI ,S0,> il NO, -N & 5 i 2 1E A
X (R*=0.98, P<0.01).
2.2 IR BRI E R

Jita A 7 ORISR A B i) B JFC 9 35 58 B A 380 J
SRR i B (2 3) R L ATRLAE AR
FERE], OF Ah i+ 28 b ¥ 3% = T CF b3,
TR 7 31 - 3364t (OF i CF 4351y 4451 ~
7182 H1659~662 ind - 100 ¢ ' T+ ) & @& TFE
BRHL(OF 1 CF 435 4 754 ~ 877 il 174 ~ 319
ind + 100 g~ T 1) FFEZAET OF A2 - A A 1S
2R B B AR ORI B2 R B KT CF A4b
B A A OB AR /D s S5 B AR L, FhRE BRSS9

A2 OB 4R, (E PR AT Ak BTG Y 3 22 S
Z2or M AR B, S A T 2k RS2 it AL O SR
R T 1] S 25 52 A A 8 R0 ), £ BRI 2

8r a
O oM
@7' oep
55 -
TS5
1
HE= 4
i
Z%5 ol
X
0
0—"CF oF CF OF CF OF CF OF
FST HST FSP HSP

1 [T AE Ak B ) £ He B i

Fig.1 Nematode quantity in different fertilization treatments.
BF.: B4 H Bacterivores; FF: B E LM Fungivores; PP, HIE
Mgk by Plant-parasites; OM: I/ ETEZ B Omnivores / predators.
CF: HHUiEAC Conventional fertilization; OF ; f 4L Optimized ferti-
lization. FST; F/in& 461 Flowering stage of tomato; HST: F U3k
Harvesting stage of tomato; FSP . BAUEKAEI Flowering stage of pepper;
HSP ;. U] Harvesting stage of pepper. T [i] The same below. A~
[7) 5 B 227 [R] — SR A I 31 AS ] it A Ak B 22 1] 22 S Wk %5 (P <0.05)
Different small letters meant significant difference between two fertilization

treatments at the same sampling stage at 0.05 level.

*3 MREMREHNTELHYEMHEEMHE AT
ENRER

Table 3 Analysis of variance results of nematode quantity
and community for fertilization and sampling stage

A Tita SR R] JAEx
Factor Fertilization Stage SRRERT ]
Fertilization
Xstage
A B df 1 3 3
2k W8t Nematode quantity * k% * * ok
B RO BF quantity * ok k * -
BHEZLHER FF quantity ® ok ns * % sk
FEW) 5 28 BB PP quantity ns ns ns
T/ E ML R OM quantity ns ns ns
A AR 2 R H M R ok ns
Shannon 1544 H ns * ok % ns
FRERRESR ns *ox K ns
AN LM NCR ko # ns

BF. E40# 2l Bacterivores; FF. BHEFELR Fungivores; PP HE
P4k L Plant-parasites; OM; 2% & /4ifi & £k L Omnivores/ predators.
# P<0.05; * *P<0.01; * * *P<0.001; ns: P>0.05.
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Hiig AR 7 ) R SRAE A [ X R
BN, ML AE s 2RERAR R (] K A B 5
EMA B LR B/ R R (R 3).
2.3 IR RUBETE AR

MFR 4 AT LI H PR i AT Ak 2T 2 736 R BRAR
Wi 2 3 T R AR 8 ~ 15 JB. R34k
A OLFA i PRt I 7 =X R R B [ T A AR 25 . 3
MitERKZE OF AbHRZ AL JE A . h )R (15.1%) |
JZAF & (36.0%) 44 B & (13.5%) 1 H ¥ 71 )&
(13.7%) , CF AL 35 JE AT J@ (22.6%) , =k M )&
(20.2% ) FIEE 718 (18.2% ) ; Fe A3k OF Ab B
LB PR N EE (54.0%) . B it J] &
(11.0%) FIAREE I8 (16.5% ) , 1 CF AbFRAE Hy sk i /&
(12.0%) HEWHTIE (14.9%) 22 )2 T8 (12.5%)
IR G5 JE (43.0% ) BARAEK TR OF AbFEZ R #Js
A AR (15.5%) ESR WS (23.7% ) FIE I )&
(20.4%), CF FHIW R E (13.7%) . B ))&
(14.6%) 2B IE (11.1%) IR ZE)E (31.0%) ;
BB OF AbFRZE du L 2@ b AT )E (10.4%)
FEFF & (54.6%) , CF S B J1 )& (15.2%) Phan
RE (16.3% ) FFFJE (33.0% ) . B UG Fd 3
L, 328 B i Sk it I ARG 22 5 BH S BT 48

R4 TRXRFHIEEZHEREEANSE

g | FLWR & A B £ AR X £ B TR 5 CF A
Lt , OF b3 4382k v i) voFF I R0 AT i A G 22
PEim Mk JE | 22 B4R J) @ MR 25 & AH X 2 5 1%
1%, J5 2 2 S BAE T SR I RN A 4 .

FAssk d 45 B FE BRI mT LR B (£ 4) , 4
UCRFE BT 1 OF Ak 38+ 38 6 40 1 26 L 4] 35 %)
60.7% ~78.7% ,3i% = T [F A /) CF 4b 2 (23.0% ~
59.7% ) .t e FTR 4k L ) S AR Sk #, OF 4k
FH(12.0% ~30.7% ) f&. T CF AbBH(34.0% ~51.8%).
T AR I 9 o it A Ak B - P 28 L LU 9] W S 4
T, UL CF b3 8% K (43.0%) , Ht & T OF 4b 3
(16.5%) , T it B+ A RO 13 96 o it S Ak
TRELES. G5HEMN (0% ~1.4%) F L, FkE SRS
A B2k L L AR R L 2.0% ~ 7.7 %.
2.4 HHEZ AT

TEFEAS RAE I, W it A Ah 1 4 MR A M4k il
ERAMEEE 4 YCRFEW] CF A OF 238 PPI{H
BIR3(3R5).4 UCRFEH OF b3 4 B LKL i 4
ML Y8 KT CF ALH, 1M PPL/MI {H 2B A I
e HLAETRnh ABRABUICIR 0 18 1) bl 25 Pk 22 S D
JEREAL PR Z A MRS E (H) FIE & EHEEU(SR) 7 4 1K
SKRE 1 0 i 25 22 5 OF b R+ S8 2% v i % LU (8

Table 4 Relative abundance and genus of nematodes in vegetable soils at different sampling stages

BRI J& ep FAXTZ B Relative abundance (%)
Trophic group Genus p FST HST FSP HSP
value CF OF CF OF CF OF CF OF
TR LR R 59.7 78.7 23.0 71.6 27.8 60.7 38.2 75.8
Bacterivores /INTJE Rhabditis 1 0 0.6 0 1.0 0 0.5 0 0
FFFJE Mesorhabditis 1 7.5%  15.1** 0.6 1.8 7.0* 9.4" 2.0 10.4**
JEF I Protorhaditis 1 2.6 360" 6.9 540" 0.7 155%~ 152 54.6**
W& Cervidellus 2 0.6 0 0 0 0 0 0 0
L& Cephalobus 2 202%% 87" 120" 72° 0 2.3 0 0
F3LMJE Eucephalobus 2 4.5 4.8 1.3 72" 6.4% 23.7*" 4.8 8.8"
HIER Diploscapter 1 3.6 13.5°* 0 0 0 1.3 0 0
AW ZEJE Acrobeloides 2 0.8 0 2.3 0.4 1377 8.1° 163** 2.0
BHHLR 34.0 16.9 34.0 12.0 33.6 30.7 51.8 13.8
Fungivores =& Ditylenchus 2 5.8% 0 3.4 0 5.1°% 1.0 0 0
18 J1J& Aphelenchoides 2 0.6 2.9 3.2 0.6 2.8 1.0 9.8" 0
B T8 Aphelenchus 2 182°% 13.7°*  149** 11.0°*  14.6** 204" 33.0°* 99"
22 R I]J&E Filenchus 2 9.4% 0.3 125 0.3 11.1** 84~ 8.9* 4.0
iEREY ces i 4.9 4.4 43.0 16.5 31.0 2.9 8.1 8.0
Plant-parasites HREEJE Meloidogyne 3 4.9 4.4 43.0" " 165" " 31.0°* 29 8.1" 8.0
W/ REgh 1.4 0 0 0 7.7 5.7 2.0 2.4
Predators / th PR Mesodorylaimus 4 0.8 0 0 0 0 1.6 0 0
Omnivores FLUHJE Aporcelaimus 5 0 0 0 0 2.9 1.3 0.9 2.4
HIA L& Eudorylaimus 4 0.6 0 0 0 4.8 2.8 1.1 0

w % B Dominant genera (>10%) ; * # ULJ& Common genera (>5%). FST: FH il B4t M Flowering stage of tomato; HST: ik Harves-
ting stage of tomato; FSP . BARUKAEI Flowering stage of pepper; HSP: B Harvesting stage of pepper. T[] The same below.
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Table 5 Ecological indices of soil nematodes community at different sampling stages

2R A BARE Qb B KHAEH] Sampling stage
Nematodes ecological index Treatment FST HST FSpP HSP
FE 2 A= 2 ST B CF 3+0a 3+0a 3+0a 3+0a
PPI OF 3+0a 3+0a 3+0a 3+0a
R AR I LR B R A CF 1.66+0.24a 1.88+0.13a 2.20+0.16a 1.86+0.14a
MI OF 1.32+0.01b 1.30£0.13b 1.86+0.07b 1.37£0.01b
PPI/MI CF 0.64+0.03a 0.61x0.02b 0.58+0.02a 0.62+0.02b
OF 0.69+0.01a 0.70£0.02a 0.62+0.02a 0.69+0.01a
B2 i CF 1.98+0.14a 1.65+0.19a 1.55+0.35a 1.7620.09a
H OF 1.79£0.05a 1.26+0.08a 1.98+0.14a 1.33£0.43a
Margalef = & B 4544 CF 1.80+0.08a 1.71£0.11a 1.71£0.12a 1.91+0.14a
SR OF 1.62£0.20a 1.31%0.38a 2.08+0.42a 1.65+0.18a
£ HU L CF 0.6420.06b 0.39+0.09b 0.48+0.09b 0.43+0.02b
NCR OF 0.82+0.00a 0.86+0.02a 0.67+0.07a 0.84x0.11a

X F [ — 2 R 1 4L, BN [) B3R 6] — SR IR [R] it A A L 22 7] 25 57 {8 3% ( P<0.05) Different small letters in same column mean signifi-

cant difference of soil nematodes community between two fertilization treatments at the same sampling stage at 0.05 level.

NCR(0.67~0.84) %t & = T-[A] — R AW 1Y CF AbH
(0.39~0.64) .77 2241 Hr & W], ML F1 NCR =2 i AL b
BHEFISRAE B (1] (1 558 3 52 ), {EL N 32 9 o 28 B4R 5%
Wi, (H) F1(SR) AL 3Z RAET ] (1) 2 52 (46 3) .
2.5 Fhn MR

ME 2 ATLLE W, 5 CF 4 HE (75.4 1 94.1
t-hm™) A b, OF 4b P& & 42 & 1 % ifi (82. 1
- hm ™) FHAS R (101 ¢ - hm™2) A9 E T
9.0%f1 6.9%.

120
a

100} _lI’_—]—

®
(=]
I

'
Yield ¢ + hm™)
3

40
20+
0
CF OF CF OF
Fii Tomato Y Pepper

B 2 AN it AT Ak 2R 174 35 it RN b f:
Fig.2  Yields of tomato and pepper in different fertilization

treatments.

AR PR R A [ it JE Ak ) 22 5 {8 2% (P <0.05) Different lower
case letters mean significant difference in different fertilization treatments
at 0.05 level.

AR AR S 7 MR S 1 5
Wi (2 3) , TCIE P A it 2 B, 110 AT A Ak 2L )
2R B R TR OAUEAE (1 1) ESE AL )
ARSI A 2R 22 5 ke 7 i v 5 220 T e 4

PRI L R 2k ORI 3 A 2k R (R e
PHRE BN 32 27 T b e £ A0 T 2t U R
B A B e e R SE A B, it PG LA RE A% 3
e T A FL R AR KT A AT R E B
(RN PR A B 2 ) Bt i B O Rl
Mt R DAL BE S e mide B3R o (2 R
RAAR (IR A7 A 2 R HCR LR o,
o R e O TR 2, R RO 0k
Yy HE 2 B IR AR e/ Aol I Ak B A
Y7 A= 2 ) B A B AT ELJC 225 25 5

PR AR A1, 2R R (025 5 SR RN 2
KR AL AW TEA AL B b R B 8 ~ 15 Rk
X — RV R R T bl A 25 R B (A
A FORHUKFEAE) 2T R A AT REAE TR
SR i 9okt JEE AR RN B8 Tt A 254 ) 1 - e 2k A
[ R JR 250 g AR A T HE A L, 8 B AT Bk 2 T L
SR AN A UM 2 (R ER ISR ) | TR A
SRR 2 (E 2R M2 R I])E) B R
e PRI AL AL BT £ 40 3 4 ORI B R 2 2
(2 57 E B T A YRR S5 A AR AL
AR E B B E LU E YRR 454 (B
PUEAL ) AR pH (4% 2) FREE AT RE A T4 2L LT
18 22 (s i LT ) T O/ A R AR T s
M FLTR AR R A TR A Y LA, T ik A
FRHBRRUA: K0 Bt I Ak 3L 7% - S £ 2k s AR X
Z WS T AL AL B, Of HA P 4ok
WREEJE RV G AR RS2 PR AS L R Y LR K
52 BEL R k[ AP DX 384 R 9 5 R BB )™ B AR T
PEALHERAC AL HE (5] 2) HiIEsE 1 iX— A
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2R AR SR BT DA A [ B S
L it SRR R T 45 b 0 25 57 20 it
AbBR A HELE U H RN SR A BEER(F I M
F4) , RULR BBV 22 BE Tt AT 5 2 R AR (g
T BE - a0 A 3 ) A O B A (] 1 4
B8, X BEFE AR T 4 & A B AR Y TR A
AR 8 4F T oK M1 35 K PR, K 0Tt FH A7 HILAE 25 3
A HELE HU ETE 2R 4 U E FE S (NCR) 19
SEUL (R 5) R, Akt AE Ak 2 -+ 18 4 I LA B
TR R | B PRSI AT | H R
JEALHE NCR 52 0.5 LIF, 2 B - 2 & ) W B it ik
Tl A £ G — 25 5 2 3R A R Bt i
MR R — S ARG WS, AR R4
o 2 HURE VR R B B IR R ER R 2 TR
O (B FEAHI ST, A AR i AR A BE - 3 MIT
AR T8 MG IE (= 5) , J6 BB P9 R MI JEASRE
SRS R G R EE R Z TS hTA
AF G 0 %) - A £ PR 2 A 4 AR A6 T | it
NEALBR 4 A REEWIE PPT F8504 R 3, £ W PPI
T LA IS Bk - S5 fe 5 o i A A5 X %) g g A7 . (HL
P 2B SN AR K Z R B VR A Nk B, il
RS I R Rt AL it T S ik £ HR AR 2 e ]
TR B, AR S HAE RN (3R 4) , R G E5
YEA T REARAR 25 26 s K A

EAR R R, B SAE Y R o F b 4k
T AE AL B - 4 SO,> A1 NO, -N 7 i B & m T M
JEREALFE (2% 2) , AT BEFE T LAk it E A B A B A
JIE B A1 i 2 AR ) 3 i SR W i . -8 S0, Al
NO, -N B+ Bk R A EE RN E > L&
SRS ) - 2k AR RIS 2R
A AL i R 2 b P 22 A RO 28 S0 T8 1 < A Ak it
JEAR R e o B SR A K T R, AR SR A T BT R
fRAEAHE A .

4 & it

L R R NIV S5 32 0t M AR SR B Y
RN MUEACAE L, U A nE AL RE A8 e v L0
2 e T e SR A R R A AR A K
R, EL R A 2 s AR g JE B T £ LT
IR 1 £ S 30— 400 o 1 . &5 45 - s
PR 2 AR A B i =R e, DOt e R A AR
e rh G B AL R G SR x0T G2 ik 1 IR HAT
ZAEA.
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