HEMIZREME 2019, 27 (4): 409-418
Biodiversity Science

doi: 10.17520/biods.2019006
http://www.biodiversity-science.net

B TR e

AE IR R R FI XK FEE R K
i FEBEREZ RIS

AME BHR B B Fww X K HEX
A= xR W &
(AR B TR 22 9000, T 210005)

WE: WAL E R B AL T RES TR R A% O o A 708 1A 7% 328 i 178 Th B ]
MI5E AR BT (B i . EEL i L. MiRed iy L)IRE 14 i Th e X K FE(Oryza sativa)d: K J
#5 K E (Nilaparvata lugens)EUa g2 . S5 ERH], SA ML RAMAL, ek B IKERALEYREP <
0.05), AN ZEM S & (P < 0.05); HMK AT ik s N T 45 LA E (P < 0.05), 1H 3 FFIR/KREMR R4
Y (P < 0.05); i 4k AL KRG ZE A, BRAR 748 WV, &l G RO 4% (T 28 U F I A 7R AT, )
2t FAR RS o m A TR S, BRI R B, A TR RS TR A 4R R 0 I A
AL B ECE, SEEIPIEE 71, BRI A A b 5 R A B 4 5 T A R R
KRR IRV RN, ARV EARH, WAt BRI RS, AR

Effect of soil nematode functional guilds on plant growth and aboveground
herbivores

Baijing Zhu, Jingrong Xue, Rong Xia, Miaomiao Jin, You Wu, Shanyi Tian, Xiaoyun Chen”, Mangiang Liu,
Feng Hu

Soil Ecology Laboratory, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing
210095

Abstract: Soil multitrophic interactions are the keystone of understanding mechanisms of ecological
function. In order to test the effect of nematode functional guilds on rice growth and Nilaparvata lugens
abundance, a pot experiment was conducted by growing rice with a complete factorial design manipulating
microbivores (microbivorous nematodes), herbivores (herbivorous nematodes) and omnivore-carnivores
(omnivore-carnivorous nematodes). Results showed that compared with no nematodes, herbivores
significantly increased rice root biomass (P < 0.05) and total shoot phenolic content (P < 0.05). The
microbivores significantly increased N. lugens abundance and significantly reduced root biomass (P < 0.05).
Omnivore-carnivores promoted rice shoot growth (P < 0.05), decreased the number of N. lugens (P < 0.05).
Higher total phenolic content occurred in treatment receiving all three nematode functional guilds, suggesting
stronger potential for insect resistance. In conclusion, organisms at higher trophic levels, such as
omnivore-carnivores, could promote plant defense and suppress aboveground herbivory via regulating the
herbivores and microbivores. Soil biota managements play central roles in control of trophic level diversity.

Key words: soil biodiversity, biotic interactions, plant chemistry, aboveground-belowground, plant defense

TRl BRI TR O R R AR R NS (Wardle et al, 2004). HIEABR RGN FEREMZ
THrMAESRG LRI RAEEEN BRI 45 M RE 08 R IR R A fE B

WSk H 3: 2019-01-08; 252 H #: 2019-03-14
FEWH: EKEARF I 4 (41877056; 31170487). H Ik 45 2% (KY'YJ201604; KY'YJ201702) AR 540k k2% SRT 1l H (1713A02)
* J@ifE# Author for correspondence. E-mail: xychen@njau.edu.cn

xRS


mailto:xychen@njau.edu.cn�

ks

410 4 ¥ % B 1 Biodiversity Science

WBh, fEEAGE A S R SR 55 T e R T 1) SR A
(Bender & van der Heijden, 2015). 3 F A1t T #51)
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2014), FHLL A o6 LI AE YR AR K RS, R
7R 22 ()BT T T 4y 5 v b b R b T 5 2 TR A B 9%
F,RE IR R T OK B ) AR P A EE AR ) i
(Johnson et al, 2012), +IEAWnl i SAEYIB; AL
B RMRE, TR A KA G pr i fe ok 15
# AR I (F AR Apr 7 4, 2008; Bernaola et al,
2018). C o< T HAE Y AR YIAR BAE F AR FEAIE 52
T RIEAY) S MY K B AT 43 1)K R (Pineda et
al, 2017), {HJE LI EMREVE B M 450 20
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Bk 2 A LR B, SR Z A B, A
VRt RetER Z RS A SRR EHY)
(Milcu et al, 2013; Moretti et al, 2017). K EVEF+
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FEPE I D BEAL I 2 A R i& &2 2 — (Barrios, 2007;
Faucon et al, 2017). #F—20kut, S5¥YF 2 A
be, LI a N R AE AR BAE 2 LA S ThRe
(2l R 4 R A2 2 Th AR AL 1 1R A O (Wardle,
2006), oA, 4Lk du /By T S A 1 A
BGR Ay, fEEYM S SR 2 E B E R R(E
&, 2007). A[FVEFRHAEDIAR BAE X A AL
R i F7 453 6 A A BE B A% 3o S 31 S 4 1 A
(Yang & Chen, 2009; Zhang et al, 2017), J&H 24k
B IR X 2 A0S T HoAth 2 P 5 fe AR, DR kG adE
TR E R EAERE . AREFREEER
T IELR O A K AN R R 2R AR
ZIM SR 4 K (Wurst et al, 2010), {H [Ff 2>
TR KU N, S HIEAE iR ft e &
(Gebremikael et al, 2016); 2k HUB T B HE
VIS SE LA AR IR A K (R AL A,
2007).
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Fig. 1 Conceptual framework showing the main pathways of
how nematode functional guilds affect brown planthopper via
nutrient and defense effects. Solid arrows represent positive
impact and dotted arrows represent negative impact.
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(Bakker et al, 2012). 784 {51 - & Ak IEK i 2 ite
FH R oA 2 bt 2 % 1) B 845 [A] (Alltieri & Nicholls,
2003), b RE s B A s G A A AR K 3
T o AT A0 T L3 e I S R R A K 1 R,
AN TG EE 2[R 2 TR AR ARk, BN
R 75 A AR KRS R RS AR R R R
[f)7% 4k, (Chakraborty et al, 2012). K4 #F 7 4F 435k
B 7 & U R, SRR AR KR IS
SRR AEIIIE T S DA ZEROR . g G i) E
F I T AT S B LT AR R R A 1
grb R (E1).
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A QR T KA (Nilaparvata lugens) & 24
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173 Bo AN S T m PEACHE CE S, T E
EH A V7 206t (TRl e R 2 4 ) e 77 43 )
DRI T AR A A A Bt L) Hs i 19 n (Bezemer
et al, 2005). (2Q)E AL BT, WHEELBME
T AR 7 A I, 7] e S B0 e A BLAKYH; HE
B MAR R LR BERERTT MR, BEEE
EH T A% R AR AT 2, DRI = 25 A A ) %
YN KA RIEER,;, BHE iR ash
FLAF Je =P e i S A7 87 B 22 b A IR HE A 1) T 2%
M (F1, Kulmatiski et al, 2015).
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kg/ha. P,0s: 45 kg/haflK,0: 75 kg/ha, 4)-5-Fg Al
FEPIZE M . 33 R 45 T-20144F 11 H RS 4
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JE R BN TCL o B S K BT 1K B g Rl
10 P 1) J5 4 B B, 4k 835 7R 38 LK R
VIRETR, $E N2R AT 3B 4G A 6 AR AT AT
g,

13 ZHDE
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T AR S AU 4 A 18 B S U 46 5 (Bongers, 1988;
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FRER MK Z (L1 emER). BERAEIR 5 KM A BE
MLHEF, 53Uk E B HEFIGT o 256 18] 1 274 P
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SrERRYE I 2R MR R R R .
o CEMNFERRIE S NE R, B R IR

ey CEECE R B, R D SRR g
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SR A, FKAE AT i M A i B9 2 R R i 4l
KRS, 130.45 pmiE RS 53 i FH R By -t R LL (3
(Dubois et al, 1956)F1 & =i Lt 7% (Yemm et al,
1955)ill5E ; /K AE By R FH W BEIR A, AR ARt (07
120 5E (Ainsworth & Gillespie, 2007).

R 2 b R FH CSCRE  T A J  —T I E R H HL
HEAT 20 B (Liu et al, 2008), 7EARZE S FiktT
T, SRS BEAL I 150-200%%, fE 6 BB T
% %€ #J& (Bongers, 1988; Ft 3, 1998).

17 BUERSHR

BHIR 3328 M kAT Bt v S AR, FH
Kolmogorov-Smirnov Al Levene J7 726 56 Bk i 1 245
I3 T 2R B . R 2 Je A M A S B At AN
[F] 2% HUE 7R D RE BB e KR AR i A2 R
UL RER, SR B R 3R 7 22 43 A e A P 2 )
()22 e WM, PIME 2 B RS T R 5 R B
/N 3B W 2595 (LSD) . il i Pearson’sAH 5 1A 11 55 25 H
B EKREEYRE. AR AP R M R,

21 A EZ&HRINEEFAXEME KIS

ZE A R R B A 2 U R R (R A,
P <0.05 I, fided gk,
AR &2 A E R A B 22 (F2A). IRREY
B2 E AL R R, HENRREYE
()5 I A T4 2 R A AE S5 15 TECHli %
TR RMIGOLT, %R EEENKFERREYD
o 5L, R ik b i 2 BRI
THRAEDE(E2B). RATEMENEZRHE LR
A A R EAE MR 5 B e
2k R % i 28 R 38 B 25 PR AR R Al i b
&=, A F AN (2 3EE H (B12D).
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Table 1 Multivariate linear regression results showing the effects of herbivores, microbivores and omnivore-carnivores abundance on
the biomass and chemical composition contents of rice shoots and roots and the abundance of brown planthoppers

AR SRR 251 Shoot R % Root AR

Source o P Ty . ot = Ny . o Brown

PRI Y AT ERE i R R Jsyi; EYE AT ERE R R sy planthoppers
Biomass Sugars  Amino acids Phenolics Biomass  Sugars  Amino acids Phenolics T

MELd H 0.06 0.15 -0.03 0.36" 0.29" -1.15 -0.23 0.21" -0.22

BMLHR M -0.13 -0.28 0.06 -0.23 -0.19 0.33 -0.34 -0.41" -0.93”

fiafagkd O 0237 -0.10 -0.04 -0.02 -0.03 0.81 -0.55 0.40™ -1.07"

HxM 0.14 -0.23 0.15 0.26 -0.51 2.39 0.41 -0.13 1.48

HxO 0.69 -0.62 0.23 0.57 —-0.56" 7.327 0.89 -0.21 1.46

M x O 0.00 -0.17 0.02 0.56 -0.94 -1.75 1.25 -0.09 2437

MxHxO -0.72 0.96 -2.78 -1.20 5.88" -8.33 -1.48 1.31 -3.97

R? 0.5 0.24 0.24 0.53 0.59 0.63 0.11 0.42 0.47

R HF AR, R: YoE R, * P <0.05,** P <0.01.

The numbers in the table represent the slope; R?, Coefficient of determination. H, Herbivores; M, Microbivores; O, Omnivore-carnivores. * P < 0.05,

**P <0.01.
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Fig. 2 Effects of soil nematode functional guilds on the biomass, concentrations of soluble sugars, amino acids in rice shoot (A, C,
E) and root (B, D, F). Means with different letters indicate significant difference among treatments (Fisher’s LSD test, P < 0.05).

Error bars are standard errors.
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Fig. 3 Effects of soil nematode functional guilds on the concentrations of phenoalics in rice shoot (A) and root (B). Means with
different letters indicate significant difference among treatments (Fisher’s LSD test, P < 0.05). Error bars are standard errors.
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2%, 2013; XI#E4E, 2015; Zhang et al, 2017). — ik
J Hh A iR T R IO o (R R AR AR AR A MIAR 2R 0k 1 R
T, AT 65 a0 48 B Y ) ) A AR 2 A i Bl
(Huang et al, 2013). fHAFEEMZ, BB
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Fig. 4 Abundance of microbivores (A), herbivores (B), omnivore-carnivores (C) and brown planthoppers (D) affected by the
manipulations of different nematode functional guilds. Means with different letters indicate significant difference among treatments

(Fisher’s LSD test, P < 0.05). Error bars are standard errors.
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Fig. 5 Scatter plots between the abundance of nematode functional guilds and rice biomass, phenolics concentrations, the

abundance of brown planthoppers.

YR R EGE T 2 MR R, Wi e+
AR 1L (RN = 55, 2007) 0 B TZER R 3% 16 14
B R FEUE YK S LR}, X5 28
B SE AR W S ()RR FE B 22 5 % (Bjernlund
etal, 2012; Zhu et al, 2017). &Lk B m T 3
A BT A2, 72 LI 3R 4 78 2 I
TP R R NI (FR IR SC5, 2018). 28 4k
sk KA 25 AR A 2 45 SR SRR IRATT IR AR 15,
R4 A% £ 4 H = B o B E 77 G 1 G A8
R BERY)AE K (Thakur et al, 2015). — 771, iz« &
A AR S 7 a2y, [AERYERE 7Y
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T 2 U - SR Tl A AR 32 75 40 40 P A A P 32 2
(Zhang et al, 2017).
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