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Effects of tea plantation age on soil nematode community characteristics within

soil aggregate

JIA Hui, WANG Shengqiang, ZHENG Zicheng* , LI Tingxuan
College of Resource Science, Sichuan Agricultural University, Chengdu 611130, China

Abstract; This study began in July 2018 at Zhongfeng long-term agricultural research site of Sichuan Agricultural University
in Ya'an, Sichuan, China. The prevailing climate surrounding the study site is a subtropical monsoon climate. Mean annual
temperature is 15.4°C, with the lowest and highest mean daily temperatures of 4.3°C and 35.2°C, respectively. Mean
annual precipitation is 1500 mm with 72.6% of the precipitation occurring during July and September. The layer being
exposed belongs to sedimentary rock predominantly formed since the Mesozoic age, with the soil being Luvisols with a
texture of clay loam. “Sichuan tea” has been cultivated since 1950s, forming a large-scale tea plantation with different ages.
As a useful approach, the space-for-time substitution method is often used to monitor soil changes occurring along a tea
plantation chronosequence that has developed with similar soils and similar climatic conditions. Establishment of tea
plantations at different times creates an opportunity for elucidating the tea planting process because the geomorphologic
processes can determine soil conditions before tea planting. In order to explore the effects of tea plantation age on the soil
nematode community characteristics within soil aggregate and provide theoretical basis for formulating scientific and
reasonable soil management measures in tea plantations, soil samples were obtained from tea plantations with different ages
(19, 26, 34 and 56 a). The four tea plantations were collected on similar geomorphologic units, slope direction and
gradient, and fertilization practices Soil aggregates were separated into four fractions: large (>2 mm), medium (2—1
mm) , small macro-aggregates (1—0.25 mm) , and micro-aggregates ( <0.25 mm). The nematodes were extracted from 50
g fresh soil by a modified Baermann funnel methodology. In this study, a total of 6602 nematodes were captured, which
belonged to 46 genera and the mean density was 421 ind - 100g™" dry soil. Acrobeloides was the dominant genus and
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bacterial nematodes were the dominant trophic group. Soil aggregate-associated total nematode abundance decreased
significantly with decreasing of aggregate size regardless of the tea plantation age. Additionally, the abundance of different
trophic groups (including bacterivores, plant-parasites and fungivores) showed a trend similar to the abundance of total
nematodes within different aggregates. In the macro-aggregates, the abundance of total nematodes as well as different trophic
groups, with the exception of omnivores-predators, was significantly higher in the 26a tea plantation compared to that in
other plantations. In the micro-aggregates, on the contrary, no significant differences were observed among the different aged
tea plantations. Nematode structure index (SI) was less than 50, and enrichment index (EI) was more than 50. In this tea
plantation ecosystem, the soil food web gradually degraded alongside plantations. Compared with the large macro-
aggregates, the structure of soil food web was relatively less disturbed in the micro-aggregates. Notably, the degradation of
soil food web alongside plantations underscores the need for sustainable soil management practices that would maintain soil

health in the hilly area of western Sichuan in China.

Key Words: tea plantations; soil aggregates; soil nematodes
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B R4 A A E IR AT TR R Bk AR A AR A BB R e PR AR, 3 3R AR W i 3=
B R >2 mm BRI RAR, HAWIRE A B T A DUk 2R B R s AR 8 A Pk 5753 F
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x1 FREFERTEBRLER

Table 1 Soil physicochemical properties in the four tea plantations with different ages

kR HEZRAERR Tea plantation age/a

liem 19 26 34 56
T Bulk density/(g/cm®) 1.25+0.06ab 1.22+0.04b 1.27+0.08ab 1.29+0.03a
pH 4.1920.01a 4.18+0.01a 4.13+0.02b 3.97£0.01c¢
fPhE Sand/ % 35.01+0.18a 36.42+0.10a 35.78+0.14a 34.37+0.18a
ki Silt/ % 30.94+0.10a 30.71+0.13a 30.72+0.18a 31.01+0.08a
FRL Clay/ % 34.05+0.07a 32.87+0.19a 33.50+0.10a 34.62+0.08a
HHLEE Organic C/(g/kg) 15.01+0.38c¢ 17.63+0.29h 19.05+0.35a 19.68+0.20a
4% Total N/ (g/kg) 0.62+0.02¢ 0.62+0.01¢ 0.68+0.01b 0.80+0.01a
B f# A Available N/ (mg/kg) 33.94+0.64¢ 37.78+1.09b 39.78+0.87ab 41.25+1.43a
AW Available P/ ( mg/kg) 20.82+0.79¢ 20.55+1.47¢ 23.00+1.10b 26.30+1.41a
A Available K/ ( mg/kg) 56.74=1.40a 46.80+0.58D 45.61£1.40b 36.60+1.03¢

[T AN TR /NG S 2 B A8 AN [RTABLZRAF BRI 22 538 5% 27K F-

X2 TRBEFERTEAREAK

Table 2 Composition of soil aggregates under different tea plantation years

S4B A BAARL AL Composition of soil aggregate fractions/ %
Tea plantation age/a >2 mm 2—1 mm 1—0.25 mm <0.25 mm
19 47.27+0.02A¢ 24.39+0.02B* 23.89+0.02B* 4.46+0.01C*
26 77.52+0.03A° 10.89+0.01B¢ 8.50+0.01BC" 3.09+0.01C*
34 69.37+0.05A" 15.04+0.02B% 11.18+0.02B" 4.41+0.01C*
56 56.85+0.05A°¢ 19.58+0.02B 18.43+0.02B* 5.14+0.01C*

[RIATA IR 5 2 SRR A (R 28 A SRR ) 22 57 35 5% 357K, IR B AN ) L A5 BRI AN [T A A B A 22 5 18 5% S 7K T

1.5 Kdaibat
S BEECR LB R 43 ASARECR 5 SIRTR B 10% DL EE S RS MRS SR R 19%9—10%
S W AMAEE SRR < 1% LA RN R SIS . 0 4 R U (B R U SRR
FRPE Bongers K] 4328 MU A [A] A 75 52 c-p ( colonizer-persister ) {H., 28 AR BRI UL T AR 1
& 880 ( Enrichment index, EI)= 100xe/(e+b)
LEFIFEEL( Structure index, SI)= 100xs/(b+s)
K, e HEYMP R E LR, EEREMEL R T cp (E0 1 MIEEELHE c-p (Eh 2 BZEHEb ICREY
W b B B AR, FE R A R LR A B R AU e-p (BN 2 BUZEHE s R R 9 4540 143, 43 0 ok
BANEE R B A/ B Uh cp (HR 2 ZEHE,
FHIDPS 11.0 #4790 8040 48 31 20, SR FH XU 28 07 22 3 BT (two-way ANOVA ) Fll fie /s i 35 25 7 1%
(LSD) Fe B[RS A 4 BRI SR ARk e 22 2 ZREHICR B FR S E Y 22 5 5 IRIR /2R H] Excel 2010 F11 Origin
9.0, & KRB NP bR ESR

2 HR545%H

2.1 HHEPTR AL AUREE 4 AL

ARWFT AR AL 6602 4%, B T 46 J& , T30 421 4/ (100g) T+, Hrh i d 17 |8, £ 5 H
oo Ja MELM 1T 8 A/ 6 &, ISR IE Acrobeloides L HJE AR £ )15 33.3%—53.3%,
WA JE Panagrolaimus FI/IMTIE Rhabditis %5 0% W& , 7 8 J& Dorylaimus FUEWHJE Tylencholaimellus 55 A
J®(%3),
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Fig.2 Abundance of total nematodes and the group number of nematodes genera within aggregate fractions under the four tea plantations

with different ages
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Fig.3 Abundance of nematode trophic groups within aggregate fractions under the four tea plantations with different ages
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Fig.4 Nematode faunal analysis of cucumber within aggregate fractions under the four tea plantations with different ages
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