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Approach of nematode fauna analysis indicate the structure and function of soil

food web
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Abstract; Soil food web is a nonlinearity system with complex structure and multifunctions, and described by three step-up
levels of connectedness web, energy flow web and functional web. However, it is difficult to infer directly the structure and
function by measuring the biomass of soil organism and calculating the energy flux among the functional groups with modes.
Therefore, it is important that searching a simple bioindicator evaluate indirectly the structure and function of soil food web.
Nematode is a good biondicator of soil food structure and function because it is the most abundant metazoan with high
diversity of species composition, feeding habits, life history strategies and functional guilds, and participate in several links
and energy channels within the soil food web, and occupy the central position of soil food web.

The paper reviewed the history, principle, calculation, meaning of nematode fauna analysis (NFA) as well as the
application of NFA in managing soil food web. The NFA can be divided four developing stages of individual taxon, life
history strategy taxon, functional guild taxon and metabolic footprint. Actually, only the latter two stages give insight into

soil food web. The NFA based on functional guilds developed a serial indices through integrating the feeding habit and life
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history strategy, and indicate the soil food web connectedness and condition, food chain length, decomposition path, the

input of external resource and response to disturbance. However, the NFA based on functional guilds only provide the

relative proportion of services and functions, but not of their magnitude. The magnitude can be indicated by the NFA based

on metabolic footprint that determined by the carbon of nematode biomass and respiration. Seven metabolic footprint indices

were developed and some of them, such as enrichment footprint and structure footprint, are corresponding to the enrichment

index and structure index that deduced from NFA based on functional guilds. NFA based on functional guild taxon and

metabolic footprint had been used widely to evaluate the bottom-up regulation of soil food web through the input of external

resource and top-down suppression on plant parasite nematodes.

Key Words: functional group; enrichment index; structure index; channel index; metabolic footprint
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Table 1 The description of structure and function of soil food web with direct methods
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Fig.1 Tropic levels and energy channels occupied by nematodes in a soil food web
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B JF/(B + F)"*" (F R FEEE L0 B A
FENHE ) KR BN A fisis BS
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F/B,F/(B + F)M, 1 JCEETE R AL, o HR
JEXT S B A AT DL e SRR Y Ba, I ME R AT DL
AU Fu, hRER], Wi A28 F/B, F/(B + F)—
FERHBENEMEME AL R, ¢ 5 ELKA
FHE, REAC PP AR 1K SN 3R 43175 1l Bl
AP 53 2 (A 2R LU 1) ) e A LT 2 1 il R L
PIMERE A LN T, Ak, T Cr R LN

T N L TR T T W X B E Sy Tk
— PP TR YR = R RE I (BT 1) BYARXS
FEENME | Ferris 1 Bongers™ & T “ & 3%
( Enrichment profile, ¥l 3C) B9#E &, LA —Fh 2L F op
A RDR 7R R B A0 T B
P2k i A LA, LK I8 - 358 2 ) I 1 0 fid
FHAE

®3 ETL&HHNEHITERE XS

Table 3 Calculation and meaning of indices based on nematode functional guilds'?-3

FEEU Indices 453 Formula X Meaning
BI=100 X (b/( e+ b+s) )
. o b=0.8 X (Bay+ Fu, ) ;
FERE L

e=3.2 X Ba;+ 0.8 X Fu,;
Basal index, BI

W,= 1.8,W,=3.2,W,=5.0

BRI _

Structure index, S/ S1=100 x (s/(s +b) )
WAL -

Enrichment index, ET EI=100 x (e/( e +b) )
BB H

Channel index, CI

CT=100 x (0.8 x Fu,/(3.2 x Ba,+ 0.8 X Fu,) )

TRR IR YR RYIRGTTT (BB, AR X HRHT ) Bk

s=Ba,X W,+ Fu,x W,+ Om,x W + Ca, X W, ,n=3—5,

578 b SR T ) 190 322 308 P A W I B2 ST R, AT X 2 3
A, BB

B RINR IR EAADL (M, SR I AT AN M2

TR IR LI o IR R RO, ERT 50, LIA
WA AR Ry 3 /NT 50, 00 LARTA S i Ay &2

b : 3R ZH 43 Basal component ;e Enrichment component, & #4047 ;s : Structural component 25420 4) ; Ba: B 41 B4k L Bacterivores ; Fu ; Fungivores
B H S ; Om : Omnivores 2% B PEZE HL; Ca: Carnivores fili 8 28 HU 5 ; Ba,—Bay , Fu,—Fus . Om;—Om; , Ca,—Cas % F AR op B ; WAL E ;0.

cp i

®4 SIFEIAMK 4N RRER 2
% 4 The meaning of four quadrats of the combination of SI and EI'?*!]

AR B 4B C 4R D %)
Quadrat A Quadrat B Quadrat C Quadrat D
F3 Disturbance [ s LY J 035
F20 & 4R L Enrichment 38 b 4 7
F&f#M 18 Decomposition channels VLR 3= &) DRSNS RN e
BALL C:N ration i 1% T =
B FPIRZS Food web condition ZF—E T I e Bk

4 ZHRXRSTERIERYMERMINGE. & T

2 i 2 i

2 AR AL AR 1 - SR ) 0 T RERE IO
RIHIABL (16T 4) , A i 1) A My A 7
TR AN 7 B RE R L, (5 95 3O BRI AN,
TEDNREREHUE R AT A, 9 R A A 1 2451
o (W A HEE 4k | Ta] ik A ) A3
A AERECR | HARIET R B B AU R Y
F R oy IR R, 45 A DI RERE B0 LR W R A ] DL
T IIREREROREI Y L AR AR H W
LBV AN A0, AW KB Fhie e =
B, N R AU I A R IR R TR

W Re sl , i HUE s B M AR i 8, 2 — 14>
FHXT RN

E5 i AW D TLBT)Y {N A IS = I s i 5 LY
KAY R (P) A1 % ( Respiration Carbon, R)
W5 B NMF=P + R, P P=Nt x 20% x 52% X
1.084 x (L*/ a*)/1.7/m,, 2N Ne Jy o RER R E R,
20% & BT 5 o 6 5 LU )5 529 Sl 46 R T
1,084 x (L/a*) /1.7 L BB (W, ug) 15
NG Andrassy 43, 1.084 S 4k 1 H V- Y %
(gml), (L’/a*) /1.7 R BAREL, L Rk K
(pm) ,a AL RKE SR IILE, 1.7 HERF
Bom, Mt FER ) op (B, Z T VABR LA op 1B, R K
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AN[F) ep (EZRHJE 5 AN —FE, op (ELBRAIR, S % 3
e, PR ] — B [ B P R e g AR — A, DX L
WAT LA, e B AR 2 i SE PR b2 — A E A
BOmARE—A4aXt B, R=0.273 x Nt x Wi*” 2
0.273 = 12/44,12 Ml oy ¥ 5t , 44 R Ak e+
I — i DL SR At 5, o T e ik sl
B LL 0.273 FOFE S 2850, Wi P S2BR ERA ¢ Wi,
4 T R S AR K TR ¢ R 0.75 [l i
RE, ¢ BIRBEE TRE L AR 2R R A FEASTH

A SHREREI fr 3R
] Ay A \
ALK
R4k AR
B KK
v

EK 4k
(CO,, NH4+25)

BAEF R PR P 2 HU IR I IS AT L AR W PR R A ] —
TRERMT AL o HEARAR H2Z 7R K,
AR 50T, A 26 ¢ AR LI, 45
BT L A R IR A A NMF =X (N x
(0.1 % (W,/m)+ 0.273 (W) )) . SZBF L, Ferris
TEH - MY L RFE RS (http://plpnemweb.
ucdavis.edu/nemaplex ) P 5 [ B 22 51 H 28 H 45 28
(BJ&E ) 1 op (B M DR AT AR 2 8 55 2
AU,

B 2k R 2 i A
2 IR B A
LS il W 25 53
(el Ay ) (CORE L)

B4 DhEEEA RS %R QYR TER LR

Fig. 4 Comparison of functional groups feeding and nematode metabolic footprint models!**]

5B T Yy hie A1 00 45 S LR EOM X niz, 2 A
R BARE— R, W R S5 2 DhE
SR TR IR ELTE R AEY R A A
BB X 5, Hr e £ Rl 5 45 2k
— il FRVEDIRE AL, I LA (ST, ED) Ryl Lh—
A PUIE E HBAE SELELE L (E 3b), T SILEI
P R %o , T AR 00 RN S5 4 2 300 1 B R ek,

PRI T B A TG A 4 A a5 G 10 A 43 1k
(SI-0.5F/k,EI) (SI +0.5F/k,EI) (SI, EI-
0.5 F./k) (SI,EI + 0.5 F./k)"™ RKXh F F H&
B SR RNEEAE 3T, b G4 B N R b — A 4y
AR F A L B kT DL R R, R R S
S RERL AR TE R R BRI T IR LL 0.5 R T
il F, F BELA(SI,EI) Jgr O RFR 5345

£S5 ZARBRTRTIRELHHS]

% 5 Family of nematode metabolic footprint and its meaning

[4,33,45]

PR AL 25 EX

Family ofmetabolic footprints Meaning

& 4 23 Enrichment footprint
ZEHE R Structure footprint
Difig 2 Functional footprint
FHY L3 Herbivore footprint
YA £ Bacterial footprint
FH 2 Fungal footprint

B4 3% Composite footprint

IRE R R e (A R L 2 R ) R AL i
FEFRLE M (S AL m) MR L

57 B AR TR 9 1 D B

7% 180 5 A T B R F e A
7 3 5 20 A T B T F T R e
578 3 o B T R I BRI B A
A MU A Wy A ORI I 4 A P g

o Dl

5 LHREASWMETERYMNEE PN A

eI A S BE R Y L R A 2 A
o7 - S5 ) o w91 2 e B 0 I 1 7 1) i g, LA (E B

FEoT SR L SR W L R A BLB o i ) SR
OIS AT 5 Y M A | A R L A
i AP B Ay A5 D T R T RE S, TEARZ TR

I B A A g TR - S ) ) R T
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WDIRE S, i T R A N AR 7 L A R
EoNFEE, A BT RO, BIFE g 4y ) fE R
MRS AR MBURPOE T &Y R 45 F M) BE,
[ N i 5 SR A B A B L E IR B SR R A )
A —SERPEPEAE R0 Rt A A
T I ELE AN B A TN BT, LGS IR
Yy I BTt 2 B RE S, B DR EL A FH A4 T RE A O A7 A
FESXA AR T D RE AT A AL 5 i 2 R IX &
I M A R ) DT TR T ER AR,
RN B SN IR BT LA A AE A
HUIEPIZE , PERE o fig B0, A vl LORS B 42 i, ok
BRI AT UG AR A A, 4R v S ) R g
HEORYR, (ER B o 2 0 — 28 op (H 8 A9 2 L™
FETEED DR, 2R R B0 A E 1 R 1 9 A S

M—EER IR (R 6) . A MLIEAY B FL A R,
R S P RE2E SO (E IR T R, — BEA
SO A SE T R — R RE A BT (E
MR (K 6), B LAl (& &2 2
NESE) S A HUIE , e W) M 25148 T 1R 4k (ST
BN, W16 20 R o0 iR A% 1Y 7 18] & i (CT R
K ) s IS IMERE A A LIS (/22 ORRERS ) 0 A
HLAE , 3 fr Py I 45 K8 T i (ST E BT 9
HRE MR J7 1 ke (CHEETE) (%6)
I, e R AR A, I LA AL O 3=, AR 4l
A B HIAS TR P B R AT HILAE . e o, (A5 T8 R Y
e, MTANUE R i e 2 — Al A, Ik, 2R i
VXA BN B W 7 2 52— s IR TR] 7

R 6 BT L HThREFRY LR H4E Exd SR B3 TR H N Y i

Table 6 Responses of nematode indices based on nematode guilds to input of extern resources

SN ERIR kb3 28 HF8 %0 Nematode indices DU N
External resource Treatment BI El SI Cl References
e TR (420 kg N/hm?) HORHEAE \ [49]
Chemical fertilizer PR# (135 kg N/hm?) FEARGAR 0 J S [50]
JRZ (300 kg N/hm?) HEASHENE 0 N N ™ [51]
JR% (600 kg N/hm?) HEAS i AR 0 N \ N [51]
FEAE (N-P-K =225-60-112 kg/hm? ) LLASHEAL N N N N [52]
A (N-P-K = 98-12-8 kg/hm?) LA N 0 [53]
ABHE (N-P-K =219-8-14 kg/hm?) L ARHEAL N 2 [53]
AEAE (N-P-K = 245-24-62;,221-19-53 kg/hm?) ANt IE N N [53]
A (N-P-K =219-8-14 kg/hm? ) L ASHEAL 0 N [53]
ABIE (N-P-K = 171-23-37 kg/hm? ) HLAH I 0 N [53]
SRR (N-P-K = 140-61-116 kg/hm?) HLAHGAL 0 ¥ { [54]
HIBHEALIE (N-P-K =140-61-116 kg/hm?) H AR N N ™ [54]
AHHLIE I HOR iR \’ 0 J J [51]
Organic manure HBE A 0 N N [50]
438 AR 0 N 3 [48]
SIWETE ARHEAL 0 2 [49]
SIETE AHEAL 0 { [55]
il 5 A T J J [56]
SBURR £ 4 L AS i AT 0 \ 3 [57]
IKREREFF LA AR T 0 0 [54]
INZEFERT AR 0 0 [49]
ARJE(C:N=98:1) L AL 0 N [58]
ZERIN ¥y EVIASE AN % i b { [49]
Quantity of He LN ARG T { T [59]
organic manure W L B ) { [60]

BI ;Basal index R84 ; E1; Enrichment index & 2 $8%% ; SI; Structure index £5¥J38 %X ; CI'; Channel index ﬁﬁ*ﬁﬁ,’r&ﬂ?ﬁﬁiﬁ

BOF B T - £k R BB e 22 O o 2 P o FHA7

H T AR R B A& AE 2010 4R 4 4 Ok,
L2 UL 38 73 A 7 - Sy P B Y IO P

SRR

b, Ferris Y FERUELR U AR BT, K BUVD I8 HLAT
T 7 28 I REARIHE S B 85, Ferris 551 ff
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RN (N S 2 M 2 o e U 42 R\ 4544
JETE T BE VB K AH Y A TR R L R G G I,
Zhang 55" WFT 45 R R /N REFF B 26 HE e T 2kl
AR 5 IR RN RE R, X SE B S g — 2
HESE T AN IEAT HIL BT RE A% 4 15 0 49 £ W) 0 1 45 4 AN
ite.

KT IR Y M R T RE , LUK AR 45 2k dUiy
T4 Z . Sanchez-Moreno 55 3 5 i 5 1k
gl SRR, 45 M 52 2% B Y I BE KR B )
(SI{E# ) XRS5 Lt BAT Ssm A 30 i/ 5 & A
AT A SRR TSGR N E RS
PEFH PR L AU L) T A R T AR 25 4 Y
Him ; McSorley ARV P A AR R AR Y A X
HREE L U S0 A F I o % B0 A AR L3 rp 2R B ik
I A P 2 e 3] o i, X AR 5 2 e Ay 00 ) 4 )
o, AF, Sanchez-Moreno %[64] TE 4y Mk i 2 [8] By
MEAEHNZB, SRHASRGAL, ARES R
295 v 2 AR B P R RE T B R T 3K R W]
HAm T EEY WA B e E Y Zh e TR,
Ferris 5 iF — 45 W4l & 0 40 5y AR TS 9
(HEAIER 1) FHCRAE 1y (B 40 T A B TR 2 d, il
R A B 0 R R L T ke I A I 1 1 g
hny R AR S50 T O Wy R B A
TP OB HE i, AT IN OR 7X) H AR g 0 4
HVEH] o Xl SRR L T DAY e 3 — i 4
R rfites

6 NEERE

RN BTSRRI TR N 2
RERFRCH (BEIE R B PERRAE AN 22 3 25, 7o A £ 0%
B WA E A AL DI BE K45 h RE AT X - e sk 2200
PEBITTRR , W7 245 Dy REAHE 2 8] ) AH B AR TSR B2 3
A TRE RS RGRE A, 1Y LY k25
B T o Bk e A A B0 LR A D e
PR WA Yy i AT R E  FERE T A S R
JE I AR D5 T XE LA 4k, 2 HUXCR o B DU LAAS ] 286
TUFERORE PEFIWT R W A 254 IR i i
e KR DI RE A, FE T T TR BE R BE J7 T B AN B
SR A4 BRI RE J7 1 (D7 kT R EOWL,
TERIFSE A2 285 2 S8 A 2 19172 A X6 S0 538 169 o iz 7
TET S S BT A BT TS ), P A A I ik

M HNANTE,

JAERI FHER X ZR AT I 3 2 I 45 g
DIBERL A R E N AT IR AT AE — B[] L
(1) ZHIR R E A R, R AL T H IR YN
55 2—5 EIRGL, HOM IR AR AL w7 B — R IR
T LR e ek SERE 3 A 3R 00, RO A B R
ARG, A S Ba, 2R, i Tl B 1047 10 X RE B
TEEFRYAG 8 P IIAERL, #hFE 10 f5 AR ST, Ba, 2 1R
R u AR B R VE A LT AN BESE I 10 A,
I, $878 LEEFRIPIROLAY EL 8805 77 00 A TFEA
JEIE BG4 2 4k e 8 et A7 A 2R Rl )
A, X R IATERRE IR, AN I3 1 RRaE
TR R W R A S5 F R RE s (2) 4R HUHE K i
Z TR, — AR B
SR R — A5 T Fif A A e A 5 TR
A HBORHE 22 B R B AR AR SO B 21 A T
TRECRIEEIT 20 A, & I b 3A 1R 5 i, B2k 4
BOEIE 50 A, Wk 22 A998 MO S0LE T & R
R IESEPR N P M BUE FE I B LR &
B HUX 28 73 M A2 15 OR824, 3 5 1) 4 B0
B REEVET IR R R M . AN XA
RS HRE &R 70 P4 - S £ Wy W 5 48 N Zh fE , 1
FHAEAT R

BERT AR, 2235 A N R R A 2 HLUIX 2R 73
AT 4 S8 £ Wy W 0 T e FE LA Ly i A )
AL (1) OB IS 3 e W I LT A a3 07 i
DIEZE R R T A 0, Infede s Iy
PG 7 T, S b S I S E S ST 8 H (]
VA7 R, 68 40 2 X 7 5 28 SN A 5 (2) T si 2k 1
SRR 5T, — J5 IR HA AR BL D) RE AY 45 B2t A7 A
2, (5 R 18 ] B 5 — 7 T BIE B B 4 K, A

s LR A B A EL A P iR Y 1 S LA
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