9539 &5 1 KA PR Vol.39 No.1
2025 4 2 H Journal of Soil and Water Conservation Feb.,2025

DOT:10.13870/j.cnki.stbexb.2025.01.004 CSTR:32310.14.stbcxb.2025.01.004
AR R AR TR A A B AR P R A X £ MR Sl W vk B e ) ] K e R AE AR, 2025, 39(1D) 1 113-119.
ZHU Junkang, YE Guiping, DING Weixin, et al. Effects of organic fertilizer substitution and aggregation on microfauna communities in a red soil

[J]. Journal of Soil and Water Conservation,2025,39(1):113-119.

BE R E B Xt TR B 3h ¥ 8% % 1 22 i

RBED . CREEFE, TR R, RRE KRB, A
LA L A S E R E RS s B i A, 481 3501175
2.4 LT A b R 2 22 B, AR 350117 3R EYE R SAME L LR E, MM 350013;
4P ER B A E TS T. B 2100085 5.0 VT2 B b B 5 U P2 BE . RN 350108)

# E. [BW]age0E IR IE Ry MO A AL R B A A M B R AR, N ERFR
) A7 AL A 2 P 3 A o R o 0 8 R s W T 2 e, [ 3R 1OR 48 Bl TE ML 0B 40 (NPKO JIE (D
NPK -+ 78 4 % #F (IPS) \NPK + K F F5 #F (IRS) \NPK+ % | 32 (IR) Al NPK + 4% 26 (IPM) 5 Fb K- 3] Jiti A 4k 4t
X A AT A IR A4 S G R R I S PR R AR R S B e R . (B R ]S LA IPM AT IRS
% B R R e ML R4 B, 1 IPS R IR AR R R X S . IPM A S 4R v 0 pHLL R Rk
RN A LR - i B B i 22 R G 3 R R, (H G R B e LR R A . 2k R T M AT R
B E B AR S AE T AR B P A AR E B R 93,09, IPM AT IRS 43 ) i 2 IR LA G R &
62.2% 1 70.0 % , T IPS Ml IR M2/, PR ARLAR B 35 52 i £ 347 ) %) Shannon Ml Chaol 48 £4,
53~250,<53 pum W BN ZREVEFE ST S T 250~2 000,>>2 000 pm K1 HAK , 2 W8 42 8 A F) T
PE O S R P R ORORLAE TR R R A T Sh M TS A b (R R e R B T A LB
. [EE8 1A PR AU 1A B AR A% 3]t 38 52 W)+ 438 080 30 ) 0 9% 0 28 RK R RS FF 19 32 i) 35021 R 7B
AEFERF AN N 3R N P R AL AR R AR 4T S Sh ) ZRE

KR AV, BRME 1 HIRMA; LY

hE S ES:S154.3 EEARIRED : A M EHES1009-2242-(2025)01-0113-07

Effects of Organic Fertilizer Substitution and Aggregation on
Microfauna Communities in a Red Soil
ZHU Junkang'?, YE Guiping®®, DING Weixin', FAN Jianbo',
WU Bingxue'?, HE Jizheng'*, LIN Yongxin'*

(1.Cultivation Base of State Key Laboratory for Subtropical Mountain Ecology, Fuzhou 350117, China ;
2.School of Geographical Sciences s Fujian Normal University s Fuzhou 350117, China; 3.Fujian Key Laboratory

of Plant Nutrition and Fertilizer , Fuzhou 350013, China; 4.Institute of Soil Science s Chinese Academy of Sciences

Nanjing 210008, China; 5.College of Geography and Oceanography s Minjiang University s, Fuzhou 350108, China)
Abstract: [Objective] Red soil is a typical soil in Southern China, and organic substitution is an important
way to improve the physicochemical properties of red soil. This study aimed to explore the effects of different
organic substitution materials and aggregation on the microfauna communities in a red soil. [ Methods] Soil
samples from five long-term fertilization treatments were collected, including application of inorganic
nitrogen, phosphorus, and potassium (NPK) fertilizer alone (1), NPK -+ peanut straw (IPS), NPK + rice
straw (IRS), NPK+radish (IR) and NPK+ pig manure (IPM). Soil aggregates were fractionated, and high-
throughput sequencing was used to determine the microfauna communities within the aggregates. [ Results ]

Compared to I, IPM and IRS significantly increased soil organic matter content, while IPS and IR had
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relatively smaller effects; IPM also significantly increased soil pH, total nitrogen, and available phosphorus
content. Organic substitution had no significant effect on the diversity of soil microfauna but significantly
influenced their community structure. Nematodes were the most abundant soil microfauna in upland red soil,
with a relative abundance of 93.0% in I; IPM and IRS significantly reduced their relative abundance to 62.2%
and 70.0% , respectively, while IPS and IR had smaller effects. Aggregate size significantly affected the
Shannon and Chaol indices of soil microfauna, with the diversity indices of the 53—250 pm and<C53 pm
aggregates significantly higher than those of the 250—2 000 pm and >2 000 pm aggregates, indicating that
smaller particle sizes were more conducive to increasing soil microfauna diversity. Aggregate size also
significantly affected soil microfauna community structure, but its impact was weaker than that of organic
substitution. [ Conclusion | Both organic substitution and aggregate size could significantly affect soil

microfauna communities, with pig manure and rice straw having greater effects than peanut straw and radish.

The aggregation process reduced microfauna diversity in red soil.
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Table 1 Effects of long-term organic fertilizer substitution on soil physiochemical properties
+

ah oH SOM/ TN/ AP/ NH, "-N/ NO; -N/
(g+kg ") (g+kg ") (mg+ kg ) (mg * kg™ ") (mg * kg ")

1 5.2040.01b 6.444-0.26¢ 0.704+0.01c¢ 15.0043.12b 0.66+0.04a 8.6040.77a
IPS 5.1340.03b 6.6240.06bc 0.7840.02b 10.3040.95b 0.6940.10a 8.7140.60a
IRS 5.164+0.02b 7.1340.28b 0.824+0.02ab 10.7840.52b 0.41+0.13ab 8.6640.08a
IR 5.1740.02b 6.76 +0.29bc 0.824+0.01ab 11.6340.72b 0.25+0.07b 11.564+0.24a
IPM 5.5840.02a 8.2140.20a 0.8540.02a 156.73+8.85a 0.49+0.03ab 9.56+0.50a
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Fig.1 Effects of long-term organic substitution and aggregation on Shannon index and Chaol index of soil microfauna
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