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Soil Nematode and Microbial Community Diversity in
Lycium barbarum L. Orchard

Zhang Junhua' Zhang Yi’ Li Ming'
(1. Institute of Environmental Engineering, Ningxia University, Yinchuan 750021, China
2. College of Education, Ningxia University, Yinchuan 750021, China)

Abstract; Soil nematode and microbes are essential and very sensitive to any upsets in terrestrial
ecosystems. In order to reveal the tendency of soil quality of wolfberry ( Lycium barbarum L. ) orchard,
make the origin of L. barbarum as the objective region, different stand ages of soil were selected in
wolfberry orchard. The objective of the study was achieved by nematode and phospholipid fatty acid
(PLFA) biomarker analysis of soil samples from L. barbarum orchards in the objective region. The
change rule of soil nematode and microbial community diversity with the change of season, soil layer and
stand age was analyzed. The results showed that the abundance of nematode was increased and then
decreased in 0 ~ 20 c¢m of soil, with the highest nematode at the stand age of 6. The proportion of
bacterivores was the highest (57.23% and 61.19% in summer and autumn, respectively), and plant
parasites nematode was next, fungivorous nematode and predators-omnivore had the lowest abundance.
Plant parasites nematode was relatively higher at 20 ~ 40 c¢m than that at 0 ~ 20 ¢m. The average
concentrations of total and bacterial PLFAs in the surface soil were initially decreased and then increased,
and the highest microbial PLFA concentrations were obtained in 9" year. The tendency change of total

and bacterial PLFAs were similar to nematode abundance at 20 ~40 cm in summer. With longer stand
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age, Shannon diversity index ( H') and richness index (S,) of nematode were increased and then

decreased, however, H' and S; of microbial were decreased, and dominant index was increased. The

change tendency of abundance, H' and S, of soil nematode were similar to soil microbial. There was

significant negative correlation between soil pH value, EC, microbial and bacteria PLFA. The organic

matter, total nitrogen and available P were significantly positively correlated to the abundance of

nematodes and concentration of microbial PLFA | respectively. Total abundance of nematode, bacterivores

and bacteria, fungi and actinomyces PLFA were significantly positively correlated. On the whole, the

season, layer and stand age had different effects on the nematode and microbial community, and the

stand age had the least effect; the season, soil layer and stand age had more significant effect on microbe

than nematode. Furthermore, the microenvironment of soil was improved and then declined gradually as the

stand age increased in the same season as well as the soil layer.

Key words: Lycium barbarum L. ; soil nematode community; phospholipid fatty acid; ecological index;

soil physicochemical characteristics
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x®1 TEWHREO~20cm TELHBERBEMNEELEH
Tab.1 Dominance and functional group of soil nematodes in 0 ~20 cm soil of Lycium barbarum L. orchard
. e e -
INF1a 3a 6a 9a 12a /pFla 3a 6a 9a 12 a

X4t J& Boleodorus + + + o+ + i PP2
S I] @ Malenchus + + + + + + PP2
[ 2% /K J& Basiria + + + + ¥ + + PP2
#F J& Psilenchus + PP2
KERMJE Amplimerlinius + + o+ + o+ + o+ + o+ + o+ + o+ + o+ o+ + PP3
U K8 Pratylenchoides + o+ + o+ + o+ + o+ + o+ + o+ + o+ + o+ + o+ + o+ PP3
W& Hirschmanniella + o+ + + + o+ + PP3
W2 i€ J& Helicotylenchus + o+ o+ + + + + + + + 4+ + + + + + o+ + + + 4+ PP3
g )& Rotylenchus + o+ o+ + n ¥ o+ PP3
&' J& Pararotylenchus + + + o+ + + + o+ + o+ + + o+ + + + + + o+ PP3
K5 F J& Macroposthonia o+ FF3
22 R T] )@ Filenchus + + + + + + + + + + + 4+ + + + + + + + + FF2
g J) J& Anguina + + + + FF2
1 J) J& Aphelenchoides + - + o+ + o+ g - o+ + o+ FF2
EL 1% 71 )8 Aphelenchus + o+ + o+ + o+ ¥+ + o+ " FF2
K & Paraphelenchus + + + + + + + + FF2
RIE & Tylencholaimellus P . -
R J& Tylencholaimus + + FF4
12} J& Diphtherophora . s
/NFF & Rhabditidae + + + + + + + + + + + + + +++ +++ A+ A+ BF1
53k M J& Heterocephalobus + + + + + + + + + + + + + + + + + BF2
[l 28 J& Acrobeles + + + + BF2
LN 22 J@ Acrobeloides + + + + + + + + ++ 4+ +t++ ++ A+ A+ o+ o+ o+ BF2
W)@ Chiloplacus o+ o+ + o+ + o+ o+ o+ + o+ + o+ + o+ o+ +++ B2
H kM & Eucephalobus + o+ + o+ + + o+ + o+ + o+ + o+ o+ + BF2
AR )& Panagrolaimus + 4 BFI
LEZL )& Plectus + + + + BF2
FF0H J& Rhabdolaimus + + + + + + BF3
Wi 7 £ )@ Prismatolaimus + + + o+ + + + + o+ + + + o+ + + + + + o+ BF3
ToWH J& Alaimus + + + + + o+ + + + + + o+ BF4
L AR 4% &8 Paramphidelus + BF4
Trischistoma * + + + + + + + + + + + + + 0P3
e 15 J@ Mylonchulus + + OP4
FEIRITJE Thonus + o+ + o+ + + o+ + + o+ + o+ + + + o+ + o+ OP4
¥ £k J& Microdorylaimus + o+ + + + + o+ + + + o+ + o+ + + + OP4
LUK & Aporcelaimellus + . . . 0P5
$J& Xiphinema + + o+ + + o+ + o+ + oPs
#00 )& Discolaimus + OP5

o FRAERH A4, BF PP FF #l OP 73l R M &M MY AL m B REL MM E-2aEt&m,

+, 9 W A R L
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Fig. 1 Abundance of nematodes in 0 ~20 c¢m soil of

Lycium barbarum L. orchard
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Fig.2  Proportions of different trophic groups of
nematodes in different seasons and planting ages in

surface soil of Lycium barbarum L. orchard
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Tab.2 Characteristics of diversity of soil nematode communities at different stand ages

0 ~20 em 4 20 ~40 cm 13
NF1a 3a 6a 9a 12 a NF1a 3a 6a 9a 12 a
ZREMERSEC T 2.34 2.38 3.1 2.81 2.15 2.13 2.31 1.85 1.62 1.56
BIs R A T 0.9 0. 84 1.22 1.07 0.81 0.97 0. 87 0. 87 0. 81 0.75
mE FEERK S,  3.03 3.55 3.28 3.2 2.81 2.62 3.61 2.29 2.08 2.27
A SEHEEL A 0.12 0.13 0.15 0.16 0.3 0.16 0.14 0.19 0.25 0.32
ZREMESS B 2.27 2.43 2.37 2.13 2.12 2.17 2.19 2.09 1.95 1.91
WS R T 0.89 0.83 0.77 0.85 0.84 0.89 0.82 0.77 0.84 0.86
nE FEERE S, 3.48 4.17 3. 46 3.59 2.92 3.07 2.69 3.17 2.85 3.28
e 3 B 5 B A 0.12 0.13 0.16 0.16 0.19 0.15 0.2 0.17 0.16 0.25
£33 EFH LIEMNEREXEEAZNARELIBEEZHEFRNSEARFESNER
Tab.3 Results from three-way ANOVA testing effects of season, layer, planting age, and their interactions
on soil nematode index in orchard of Lycium barbarum L.
IR Y s + 2 Fx 2 B iy A x b T2 < F x R < R
B LIS 3.41°" 24.14% " 0.43™ 1.98™ 0. 14" 1.30™ 0.56™
Y R LB 2.97™ 32.28% " 0.84™ 2.68" 0.07™ 2.41" 0.18™
B H A U 2.8"™ 19.24 %"~ 0.32™ 1.30™ 0.08™ 0.17™ 0.35™
4 2 A 4R B 1.79™ 0.20™ 0.02"™ 0.86" 0.65"™ 0.22™ 1.94™
P R 0. 44" 7.76" " o 2.86" 0.35"™ 0.93™ 0.58"
PR H# B8 5 A 3.93* 1.55™ o 2.62* 1.42m 1.92™ 1.05™
ZREPERR B H o 4.72* 0. 66™ 0.93™ 0.53™ 0.81™ 1.16™
SRR R 1.26™ 0.10™ 0.27" 1.88" 0.78™ 0.96™ 1.42™
FHERRE S, 6.33° " 12.25% " 0.01™ 1.83"™ 0.80™ 0.37™ 1.27™

T . w0 x fll % s o 43038 /R1E 0.05.0. 01 F10.001 /K- LA 8 21k ns FRAEE, P

TN PLEA ¥ B2 S8/ G R, 31 9 a RS B K
BN I KAE W 12 a B S BT s/ 5 1 3R )2 +
HEAH TR PLEA ¥ 32 5 16 K5 kN s Bk 22 36 2 38 4
P PLFA Wk B A5 4k 5 5 22 0 3 J2 A AL, {H 45 4 % (]
TRELET KT L2 A PLFA ¥ ¥ 60
NG L6 a BRI R /DN, AR I R N R R . Bl
R U B 388 0, A U T R CZR T PLFA Y i A8 Ak
PEMEMM ., BEFLZE L PLFA KE KT R)Z
LAz 0 ~40 em 42, Hrfr 9 a R 5w, KK 4331

BT H il B 32.97% . 50.45% . 13.72% il
10.67% . Bk 3RJZ B PLEA ¥Rk 3 e/, P ¥{E H
£39.70 nmol/g, H Bk 6 a Wik 41, HoAth 4 4> i )
HLmEES,
2.2.2  LHERUEDIREE RS TR K

B2 IS R, B 2R 2 A M 2R
9750 B RN R AR BCER 2 W 08N (3 4) T A
Fe RS 5 Z AR, BT L 12 a Wi 1Y+ S8 15 A W) B
s . BERIR PR, E =M K2
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Fig.3  Soil microbial PLFAs contents at different stand

ages of Lycium barbarum L.
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Tab.4 Characteristics of diversity of soil microbe communities at different stand ages

0 ~20 em 4 20 ~40 cm 13

= SR
NF1la 3a 6a 9a 12 a MNF1la 3a 6a 9a 12 a
ZREVERSECH 0.80 0.78 0.75 0.73 0.70 0.77 0.79 0.79 0.72 0.70
- EHis R 0.20 0.20 0.19 0.19 0.18 0.17 0.18 0.18 0.16 0.18
HE FEEEEK S, 10.21 10. 09 9.31 9.26 9.14 10. 33 10. 56 10. 19 9.78 10.29
e BE 5 % A 0. 64 0. 64 0. 66 0. 67 0.72 0. 65 0. 64 0. 64 0. 67 0. 69
ZREMESS S H 0.72 0. 69 0.70 0.71 0.71 0.72 0.74 0.78 0.76 0.73
WIS R T 0.19 0.18 0.18 0.18 0.18 0.17 0.17 0.18 0.17 0.18
= FEEEE S, 11.18 11.94 11.44 11.22 11.35 11.95 12. 10 11.97 12.15 12.11
P gk i 5 5k A 0. 67 0. 69 0.68 0.68 0. 69 0. 67 0. 69 0. 64 0.75 0.76

RS FH IEMRREXEEAZWHACEIERENEFHSERTESNER

Tab.5 Results from three-way ANOVA testing effects of season, layer, planting age, and their interactions on

soil microbe index in orchard of Lycium barbarum L.

A P36 A = + 2 = x + 2 LN Z x Wik TR < F x R xR
M PLFA ¥ BF 177.96 % * * 139.05% * * 4.51" 8.02°" " 8.16" "~ 5.08" " 2.09"
I T e B 186.68 " * * 120.37° " * 4.95* 8.49 %" " 8.45% " " 4.88" " 2.37"™
FLTH e B 63.95" " * 91.77*** 5.89" 4.44% " 2.92" 427" 0.75™
TR T VR BE 22,55 36.87° " " 0.15™ 1.21™ 1.40™ 1.36™ 0.50™
JAE ) 42,75 " 42,70 " * 0.29™ 4.5"" 3.41%" 1.32™ 0.34"
G~ /G* 9.04" 0.85™ 1.97™ 2,91 2.40™ 1.03™ 0.19™
F/G 0.01™ 19.79* * * 0.03™ 3.77% " 0.76™ 3.59* " 1.37™
DL EEFEEL A 11.03" " 7.75" " 1.57™ 1.21m 1.40™ 1.36™ 0.5"
ZREPERR B H 41.79" " * 0.02"™ 4.2" 8.23" " 8.39" " 8.42% " 4.01""
HIs R T 2.79" 23.86% " " 6.59 " 1.56" 1.67™ 1.80™ 0.51"™
FHERRE S, 185.86 " * * 17.427 %~ 0.66™ 2. 44" 1.50™ 0.39"™ 0.77™

2.3 TEBEAMRETELRMBEYEMEXE

PER I A AL S A R A AL
Wl O i 2 ) SR S e R RO A T RS
R R TR R EAHOC R AU &
5 pHA{H EC 2 B EH MM (F4), 15 pH H
5 EC Mg B Y BCe S 2 R LR,

Horp EC 534 ¥ & PLEA ¥k B2 R 40 B PLEA ¥ &
KM BRALY) A L HAh, RIEAPLE 2R
T A5 2 VRO RV e R B A N A
IEMHR KR, BREY & AL BT HFEL RS, -
SR 5 e A SR B R el A R R AT G
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Tab.6 Correlation between soil PLFAs and soil physicochemical properties
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Tab.7 Correlation between soil PLFAs and soil physicochemical properties
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