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Effects of Folsomia candida on Soil Microaggregates Under Different Nitrogen Addition
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(1. College of Resources and Environment, Southwest University, Chongging 400715, China; 2. Institute of Agricultural Resources and

Environment, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

Abstract: [Objective] This study aimed to investigate the impact of different nitrogen fertilizer application rates on the growth and
reproduction of Folsomia candida and their effects on soil micro-aggregates. [Method] Soil samples from field experiments with
varying nitrogen application rates (NO: 0 kg hm2, N90: 90 kg hm, N180: 180 kg hm2, N270: 270 kg ©hm2, N360: 360 kg hm2)
were cultivated to examine the differences in Folsomia candida reproduction, total body weight, and their effects on soil
micro-aggregates over different cultivation periods (28 d, 42 d, 56 d). [Result] The results indicated that nitrogen application
significantly affected soil pH, with the N360 treatment showing a decrease of 0.9 pH units compared to the NO treatment (P < 0.05).
The reproduction of Folsomia candida showed significant differences among the nitrogen treatments as the cultivation period
extended. After a 56 d cultivation period, the reproduction number in the NO treatment was 1.10-1.53 times higher than that in the
other treatments (P < 0.05). The total biomass of Folsomia candida larvae generally followed the same trend as the reproduction,
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with the lowest values observed in the N360 treatment across all cultivation periods. Also, Folsomia candida significantly increased
the quantity of 0.05-0.01 mm micro-aggregates by 11.3%-48.4% compared to the untreated soil samples, and significantly decreased

the quantity of 2-0.25 mm small aggregates by 27.9%- 60.9%, with more pronounced effects as the cultivation period extended (P <
0.05). The mean weight diameter (MWD) and geometric mean diameter (GWD) of soil under all nitrogen treatments were
significantly lower than those of the untreated soil samples (P < 0.05). [Conclusion] The growth and reproduction of Folsomia
candida were inhibited by nitrogen fertilization, and high densities of Folsomia candida can increase the content of soil
micro-aggregates but destroy small aggregates, leading to reduced soil stability. The results of this study will provide a scientific
reference for improving soil structure.

Key words: Nitrogen fertilizer dosage; Folsomia candida; Reproduction; Soil microaggregates; Crowding effect
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(BN, FE; 20%0ic8 NO. N90. N180. N270 £ N360). 2022 £E R %4 0~20 cm L2+, i E
THE TR, 28N TE, ZRAPR/NaE. SR Ag, FRET 2 mm i, AT HERRE. il
6 A R AR HALYE N pH 6.27, H ML 29.8 g kgt, 42 % 1.28 g kg't, A5 %f 35.9 mg kg t, S AET 71.2 mg kg,
TR N R L, WU R W2 1, IR KA KR (WHC) A 44%.

=1 WA HENARLE R

Table 1 Mechanical composition of initial soil sample/ (g kg?)

Hift Particlesize 1-0.5mm  0.5-0.25mm  0.25-0.1mm  0.1-0.05mm  0.05-0.002mm  <0.002 mm

& Content 0.1 18.7 59.4 65.4 382.1 474.3

ARk A6 SR BBk d o R R AE M 45k (Folsomia candida), J& Ta0E H B d. B AKBE T8
A 0.5 cm FE/KMWAPREIERAE (1. 10) FEFUPEFRIL (90 mm <13 mm) H1, FEJGHEGEEE Y 400~800 Lux.
JEHE/ERE (16 h/8 h) E¥h. HJE N 20 °C +£1°C. BN T5%IM B FRAG rh 5 78, BEFRIIA), &3 B Vs i iR 2818
KA (BehE, BB IRAFD. SRIRT, HIRAFEESRIEAHL (OECD) SMIHHT [F5 L3R BN A
72 LN [ 1 4y s o1

BARFRSACERAE DN K 50 S K/ —BUH) e dUFE 7% 208 R 25 LR L =00, Bl B2 ORISR R A
R AR TR, R Y R TT IR T 3d, KR B4 R BE HER R R ORI OE R, SRIE4hH
BRI LIRS R PRSI E SN 9~12d Zh .,
1.2 Rt

SRAR H 1A] 0 A () S0 it FH 2 1 33 4 Dy i % 6 B 338, AR 4% OECD 3 AN H A B 0K 10 3k 9~12 d
ATk 4 UM S 25 g Al 451 100 mL BFg rh o), o b3 5 oK & ok | R FK &) 12, 18
IREEFRAE R R 28, 42, 56 do JAMFFLENEE, WU RAREY) (BRZ 2 mg BEEE), FHEB FKAINAREKR
7Ky FL=AREFREW, AAZEMGA AR, BN E 5 AT, 3875 AN, R E R0 A 7k
WIUE T FE T A SR AR AN B PR T, AN EAE AR, AR EEREE 3 NFAT, 3t 16 MR . BRFR AR,
MR R 2SS (HG-KWHC100, B 73 BMUECGEA R A D WAy A5 . B rdaia st d s
1) AR =R EAE 48 h N, M 20T LA 1 h FHiE 5°C, fHIROREF 5 h J5F 1 h FHis 5°C, ZPHE % 50C, 1 F
o 2 P Ui 2 R R AE 5T
1.3 MEFE
1.3.1 HIEEMEF e W A ES I OCHR[20], pH BlE KA DMP-2mV BREETE (/KA 1 2.5); BHES 742
#eig (CEC) Wl R SR — KA EEE: HIEANLR (SOM) e K EAR AR A ks A% (TND e
K HoSO4 T E—ULIRE B0 BfFEL CAND Ml KB % B (NH S -ND e R A SR 42
— e WA Lt A (NOs-ND e K SR 358 A /0 e e . e B R IR 2 28 1R /KIR I 24 h,
E 20 5 R FARAEENNE -
1.3.2 ATFBREEAM AR ENE S EFERA AR, AR R R EARIR M .
T ISR R (A s A E A TELF (K Z [ B, N =i 6 (88K . 48R, 485 Image J #1H0HE R
RBNREATTHE . BT A ShAERILEE (SZ680, HPK BRGNS AR FEA D T T N LS. SR BRI
HHET 2 mL BEOERERT-80°CUKAR, ERIA+7i02—RF (SQP, FZFIME FAERAIRAFD MR E,
TES— ARG WA b i TR 22 3l 8 5 X o0 JE s R R R AL R G e B8 . = ARG IR A A el T 58 — b4l B
KRMAMELLX 2y, Wi, Wk 2 Fras, 76 28d B aaikihd, & AbF s i 7 i R 5 it 80%, MR SLae
SERIRTSEME R E S, YA SRS S AR T VAT & [ PR AR AE R
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2 TRREEAET 28 dIEFAHRBREIERBRE
Table 2 Survival rate and total body weight of F. candida during the 28-day culture cycle with different nitrogen additions
posid FEaCES B

Treatment  Survival rate/%  Total body weight/mg

NO 82+13.0b 2.08640.6ab
N90 80+12.2b 1.78640.3b
N180 98+4.5a 2.79340.5a
N270 98+44.5a 2.80840.4a
N360 9848.4ab 2.60440.7a

VE: NO: 0kghm?2, N90: 90 kg hm?2, N180: 180 kg hm2, N270: 270 kg hm2, N360: 360 kg hm?2, LL N it. FidEly 5 K EE 1V HMEHF
R . HIAIARF/NG FRER RS FALEE 2 1A 2 57 5.2 (P<0.05). R [. Note: NO: 0 kg hm2, N90: 90 kg hm2, N180: 180 kg hm2, N270: 270 kg hm2,
N360: 360 kg hm2, in N. Data are the means of 5 repetitions +standard error. Different lowercase letters between groups indicated significant differences
between different treatments (P<0.05). The same as below.

1.4 ZiEALIE
KH SPSS 23.0 HAF X BdlEdtATGe it 0 b, RAIXSH (Duncan) ¥ EAARZEIEIAT B0, BEVEKT
P<0.05; HH B fili 4 HERIE ] 53 732K Fl Excel 2016 F1 Origin 2022 347 . FIH] Canoco 5.0 #4770 4431 (RDA),
N T BE— B R AR INEE W B A IR 1 A AT AR SR AN A SR AR R Rk, RN RIAT R BEAT T i foe /> — 3t
R (PLS-PMD. LG (GOF) GiitEPFM AA AR AR, GOF > 0.7 I B R ) i A Tt e
A5 . IR R AR s M TS i B4 (Mean weight diameter, MWD) Al JL{a] P2 B 4% (Geometric mean
diameter, GMD) f5#5iEAT VAT, THEAKXLIT:
MWD=YL,x; W; (D
GMD=exp( Y%, W;InX;) (2
XD M 2 b, n SRR HRAR: X kiR B RER P ER, mm; WO BRI U,
go

2 4 R

2.1 FALHEFAE3 1% pH F15F 9 RN

W 3 fian, BEE MR R i+ 3% pH 53 F % (P<0.05). N360 fHELT NO 4b#E, TFR&7T 0.9 AL, i
BB ERTH T SOM (P<0.05), N270 1 N360 A% T NO 43742 T+ T 24.14%F1 19.46%. NO 4 K ) CEC &=
4 21.51 cmol kg, N9O kb2 ) CEC {4 17.6 cmol kgt [ifi 2 s 2 & F 35 n, 3 4505 2 535 1 In(P<0.05),
N270 i1 N360 ZLFEAHELF NO 230 B2 T+ T 28.49%7F1 23.84%. NHs*-N 1 NOz-N ¥J7E N270 kb3 Fik ok,
BT NO 73 Tt T 47.74%F0 102.42% . BEAE it S0E A M, S92 75 2 5 35 1 i (P<0.05), N270 Al N360
AEFRAHEL T NO 73l Tt 1 24.359%41 21.43%.
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#3 TRRABEAETTIERN pH F1F7F5H

Table 3 Soil pH and nutrients under different nitrogen fertilizer application rates

psiil pH SOM CEC TN NH4*-N NO;-N AN
Treatment /(g kg?) / (cmol kgt /(g kg?) / (mg kgt) / (mg kg1) / (mg kg
NO 6.240.21a 26.5140.62c  21.5140.38a 1.7240.007e  5.53%0.24b 7.4449.37d 127.640.34d

N90 6.040.07b  29.39#0.73b  17.6020.26b  1.8620.002d  5.77#0.72b  10.9720.19b  136.240.13c

N180 5.630.06c 28.8640.18b  19.882D.46ab  1.9530.004c 6.97#0.87ab  7.9930.49d  145.442.18b

N270 5.440.05d 32.91#0.3la 20.77#0.76a 2.2140.011a 8.1740.24a  15.06#0.32a  158.6+1.35a

N360 5.340.006d 31.67#0.44a 21.49+.73a  2.13#0.010b 6.4930.42ab  9.6740.49c  154.940.78a
F 166.0 25.1 33 636.9 3.6 60.8 113.4

P <0.001 <0.001 0.056 <0.001 0.047 <0.001 <0.001

TE: SOM: THEAHUR; CEC: FHESTACHui; TN: &% NHA-N: BS%: NOs-N: HEE: AN: A& Hdi 3 KBS P HHrik
%o AR ANF) NG T REFOR AN A Ab B 2 ) 14 2 55t . 3 (P<0.05) « F /s Bt — b dlLIm)~F-34 75 22 50 N ~F 375 Z LA, P AR B E . TIH. Note: SOM:
soil organic matter; CEC: cation exchange capacity; TN: total nitrogen; NH4*-N: ammonium nitrogen; NO3-N: nitrate nitrogen; AN: alkali hydrolyzed nitrogen.
Data are the means of 3 repetitions +standard error. Different lowercase letters between groups indicated significant differences between different treatments
(P<0.05), F represents the ratio of the mean inter-group variance to the mean intra-group variance of an indicator, and P represents significance. The same as
below.

22 FRBEAENBFHIEERRSAENZIT
W 1 pron, A RIEAEE T, BEESIRAMIRER, ARBk S0 B2 It (P<0.05). 7£ 28 d
B AMEER G, AREIERMELE T BB EEBOF O R % %R . £ 42d H1 56 d F R A IS S, AR
LA I EALFE T AR BRI B AR R £ R (P<0.05). 7F 42d 5, IR/ MEF A : NO>N180>N90
>N270>N360, NO A-¥f) %54 %55 514 N9O. N180. N270 Al N360 ALFLfH 1.34 £, 1.33 fif. 1.37 £ Al 2.05
. 156 d 5, EHHEMAR/NHEFH: NO>N90>N180>N360>N270, NO K:H[f) %54}y N9O. N180. N270
A1 N360 AbEEAY 1.10 15 1.23 ff5. 1.53 {51 1.27 ff o MR XA 3R 7 22 3 #r s SUBE AL ERAN [R] 5 57 J9 et L 4+

Bk ETEECH B3 8 BAEH (F=2.457, P=0.23).
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NO N90O NI180 N270 N360
Kb B Treatment

e B ARENG R R [ 3% A R AN R AL B A 2 57 3 (P<0.05), ANFK'E = RER R IA) — ZUAL AL AN R RE 75 A 1 2 57 B3
(P<0.05). 28: 28 REFFF M 42: 42 RILFFFAW, 56: 56 KE;F= A M. Rz AR ARA I T AAEL M EEEFR MR . TH . Note: Different lowercase

letters indicate that there is a significant difference in the different nitrogen fertilizer treatments under the same culture cycle (P<0.05), and different uppercase
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letters indicate that there is a significant difference in the same nitrogen fertilizer treatments under different culture cycle (P<0.05). 28: 28 d culture cycle; 42:
42 d culture cycle; 56: 56 d culture cycle; The error bar represents the reproduction number standard error of five repetitions under different treatments. The
same as below.

KL AR IR R AS R RUIE IS B 77 ik S5 5 E g s i

Fig. 1 Effects of different nitrogen fertilizer supplemental levels on individuals of F. candida during the different culture cycles

WK 2 iR, fEFTE AR T, BEERFRAMER, ARSI ESEE EF (P<0.05). HFFBLE
IR S EEBE DA R S, ARAE T RMSAERGEEZR (P<0.05). 1F 28 d AL R,
N180 AbHirr4h s AR B F K, A N90. N270 A1 N360 1) 1.67 f5. 1.41 {51 1.47 f5. B4 b AR BE % A
PR oe +3% 12.98~15.95 k. 7 42 d J5, NO &b¥ AfFk A E AR, 4 N90. N180. N270 A1 N360 [ 1.01
f5. 118 5. 1.13 f5M01 1.32 fi5 . BEFRHii b A RF ks B IR 21 R o 28.55 ~ 58.46 k. £ 56 d J5, NO AbFEH FA4F
Bha AR E K, 4 N90. N180. N270 A1 N360 [ 1.01 fi%. 1.11 £5. 1.09 f5F1 1.20 fi5. 578924 757 B 2 B
IABIRE Y 122.5 ~ 187.7 ko MRHE WA 2R T7 22 3 M it 7 A BRFTAS () 855 7% ) B0 | A5 8k e Ak A I 35 11 28 ELAR
FH(F=2.776, P=0.011).

0.17
0.16 |
L abA
w015 aA abA
= | + abA
Eh T
2014 L bA
>
= L
(=]
=
=013 | —
5
F
i | ,
= T B ab abB3 abB
= 0.02 | bB
0.01 | .
| abC bC : bC bC
0.00 _ _ :
28 42 56 28 42 56 28 42 56 28 42 56 28 42 56
NO N9O NI80 N270 N360
AbF Treatment

B2 AFEGIRE AR IR AN AT B e A E Y R

Fig. 2 Effects of different nitrogen fertilizer supplemental levels on the total body weight of F. candida during the different culture cycles

2.3 AEIEFEEAT B FFEkxt TR E RS2

W A PR, AHEC T RIS TR R, 25 b FRAEAS [F] 35 9% )8 124 2. 2 P& 41K 2~0.25 mm (1) /)N B ZR 4455 & (P<0.05),
Fidi NO. N90. N180. N270 I N360 4b¥E T, 28 d 1577 G A L TR E: 7= 10 LA N R AR & = B R3E T
F% 7 42.8%-. 32.0%. 40.2%. 48.7%H1 27.9%; 42 d 3= ME NARKEE RS HEE T T 53.9%. 49.7%.
50.1%. 51.9%71 52.8%; 56 d 5577 il {5 /N ER AR B B 40 il i3 T T 48.8%. 40.9%. 48.8%. 54.9%7!1 60.9%.
B2 7 N180 AbHEFE 56 d BRI WIAN, KiARTE 0.05~0.01 mm 2 8] (I R Ak B0 6 56 45 97 0TI e K g 184K
(P<0.05). NO. N90. N180. N270 #1 N360 4bFE T, 28 d 3% fH WG M bL T AR F5 M HKE 3 IR TE T 20.9%.
17.9%.17.5%.9.7%71 3.3%; 42 d 3577 i B /5 AH LT R 85 97 10 L REHETH T 25.5%.19.0%+ 19.1%- 11.3%F 40.3%;
NO. N90. N270 Fl N360 AL¥E T 56 d 5577 il W J5 1R g o LUAH L T ARG 7R LFEIR T 11 47.8%. 27.5%. 26.8%
F148.4%. Fif£AE 0.25~0.05 mm Z[AIFIf IR0 o5 b ke, ANF RN S T 2 R AN B3, b7
KRR AEREZETI,
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x4 TEREEMBETEERFBRAT BT TIRHEREFMm
Table 4 Effects of F. candida on soil microaggregates under different culture cycles in the different nitrogen fertilizer treatments

By 7w JE )

Qb Cultivate 2-0.25mm  0.25-0.05mm  0.05-0.0lmm  0.01-0.005mm  0.005-0.00lmm  <0.001mm
Treatment / (gkg?) / (gkg?) / (gkg?) / (gkg?) / (gkg?) / (gkg?)
cycle/ d
NO 0 212+20a 443+13a 194+13c 57+7a 71+18a 23+1a
28 121+30b 473+87a 235+21b 55+26a 84+37a 32+8a
42 97+32b 490+27a 243+37b 65+12a 74+13a 31+7a
56 109+30b 446+36a 287+38a 63+25a 83+22a 12+6b
N90 0 157+15a 464+41a 236+31b 48+14a 72+14a 23+8a
28 107+29b 436+31a 278+44a 60+9a 89+14a 30+9a
42 79+27b 441+58a 281+22a 67+15a 103+29a 29+16a
56 93+18b 437+45a 301+58a 62+14a 89+14a 18+2b
N180 0 209+47a 434+32a 215+36b 48+8a 74+15a 20+5a
28 125+64b 449+56a 252+35a 58+17a 84+20a 32+3a
42 104+39b 462+25a 255+20a 61+12a 91+14a 27+7a
56 107+40b 468+118a 202+51b 112+13a 90+21a 21+11a
N270 0 237+12a 407+35a 210+53b 43+15a 76+7a 27+6a
28 122+17b 456+43a 230+13b 66+23a 97+36a 29+9a
42 114+11b 471+33a 234+9b 79+15a 75+20a 27+9%
56 107+28b 437+47a 266+26a 68+12a 94+19% 28+5a
N360 0 238+12a 426+30a 186+20b 60+16a 67+18a 23+1b
28 172+78b 336+93a 247+53a 89+35a 110+50a 46+14a
42 113+23b 396+62a 261+23a 85+24a 107+40a 38+1la
56 93+24b 395+36a 277+43a 77+21a 127+33a 31+4ab

BN 3 WEERFIE £RUER . AR/NS FRERRF—ZUEEFA AR R AT 2523 (P<0.05), Note: The data are the average
values of 3 repetitions =standard error. Different lowercase letters between groups indicated significant differences in soil microaggregate content under the

same nitrogen fertilizer application amount and different culture cycles (P < 0.05).

Wik 5 i, AR T, ANEEEFREE T AP DM PIRAN TP EREER (MWD) AT
BIEAZ (GWD) [Mggm 2 R It AR, (H2 5 RN BT Bk w148 LA Lu 576 W35 1 R % (P<0.05). N360
AbFER,28 d\42 d F1 56 d £5 77 BAAE LE TR &85 7% 135 MWD 5300 R % T 25.44%.42.31%71 48.82%(P<0.05),
GWD 737 FB& T 43.27%. 47.92%F1 50.50% (P<0.05); N270 43T, 28d. 42d 156 d 5557 M L T R4
R 9%+ MWD 73 5] NI 17 36.42%. 38.21%F!1 42.69% (P<0.05), GWD 435l FF& T 34.60%-. 32.44%7l1 38.41%

(P<0.05); N180 43T, 28d. 42d A1 56 d £ 7% 5 HIAHLL TR &R 77 1% MWD 4301 T B 1 29.97%. 36.48%
F135.50% (P<0.05), GWD 437 N T 29.15%. 34.04%7F1 34.79% (P<0.05); N90 4, 28d. 42d f156d
15 9% R AR BT R 4 15 % 13 MWD 5 251 FB& T 23.23%.35.43%71 29.13%(P<0.05), GWD 43 %] F % T 25.99%.
33.79%711 26.73%(P<0.05); NO 4L, 28 d.42 d 1 56 d 35 77 J& {iAH L T R 15 77 138 MWD 43 51 R F% T 31.09%-
38.78%#1 36.22% (P<0.05), GWD 43l F & 1 27.09%. 31.85%7#1 30.05% (P<0.05).

#=5 TREEFAHBAFRNTERARGEHEEER (MWD) FIJLAFEHER (GWD) RIS

Table 5 Effects of F. candida on the mean weight diameter (MWD) and geometric mean diameter (GWD) of soil microaggregates under

different culture cycles

Hi7R
MWD/mm GWD/mm
#

Cultivate

cycle/d  NO N90 N180 N270 N360 NO N90 N180 N270 N360
0 031240.021a  0.25440.012a  0.30740.042a  0.33540.017a  0.33820.013a 0.094510.006a  0.08080.002a  0.0940#0.011a  0.0971#0.010a  0.10106.002a
28 0.21540.033b  0.19540.034b  0.21520.064b  0.21340.019b  0.2520.083b 0.068940.017b  0.05980.009b  0.066620.015b  0.063520.011b  0.057320.019b
42 0.19140.035b  0.16440.034b  0.1950.042b  0.20740.010b  0.19520.025h 0.064420.011b  0.053520.014b  0.06200.010b  0.065620.006b  0.052620.017b
56 0.19940.033b  0.18040.022b  0.19820.053b  0.19240.022b  0.17320.026b 0.066120.004b  0.0592#0.006b  0.06130.013b  0.059820.010b  0.0500=9.010b
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# 5 (P<<0.05). Note: The data are the average values of 3 repetitions =standard error. Different lowercase letters indicated significant differences in the mean
weight diameter or geometric mean diameter of soil microaggregates under the same nitrogen fertilizer application amount and different culture cycles (P <
0.05).
2.4 IR AT X AT RS20 4 T 3ot B B A ) 4

WL TCAR T (RDA) VAR A 20 A R A I A Bk SR A AR B 52T . 5597 28 d )&, #R¥EIE 3a
7R, RDA 55 —RRISE Rl BIMRERE 7 IR 5548 5211 41.13%F1 5.78%. A1, BT P EIA RS 45
X (P>0.05),

Bk 42 d J5, HRAEIE 30 TR, RDA FISE—RIRIEE 43Ik T 65.35%71 17.84% MU 5, KU
P IR A 31 B LI A R TR AR KB (A e . AEIX B[R b, SOM. TN AT AN IR Tk BEBL s, r2 B 7>
H79 0.657. 0.731 F10.735 (P =0.001). pH XFikieah M) 2 e o 7 omAH ¢ (r2=0.6424, P<0.05).

Hi77 56 d Ja, MRAEE 3c Fax, RDA BYSE—HlREE 570 HIARRE 1 51.44%M1 12.74% K5G48 57, RIWPT
Me B PR R 2R RE LT s AR S AN A KB AR 5 . 7EIX2EPRIR T, NOs-N. TN F1 AN HITTRREE S, 12
{53724 0.466. 0.513 1 0.566 (P<<0.05). pH X5 &5 H 1) 22 e A BE Wl 1 3 AH ¢ (r2 = 0.6308, P<<0.05),
2 W BB B M 9 745 1 SN A K R G BE IR B R 1

a) : o L5t b) c) e

2 2 :
s] = .
oo Ind B NO
i 0 E = CEC o o N9
N — o NI180
Lo N i A B o B0 X1 )| S S I~ o N270
< < 0 ® N360
a fa)

5 I

o -1 :
. : o l e w o NOy-N
B 0 i 2 -3 2 -1 0 1 2 2 1 0 1
RDA T (41.13%) RDA 1 (65.35%) RDA 1 (51.44%)

e WETSAE R AR EREAAEK, W SMAE; Ind: B AEGESIRERSEWAE T, TRBER AR FZICAAEEZH; RDAL
1 RDA2 73 53 7~ 26 1 F2F 2 HEFP 4l T [F] - Note: The blue arrow indicates white F. candida reproduction and growth, W: total body weight; Ind: reproductive
number; The red arrows represent environmental impact factors; the different colored points represent different nitrogen fertilizer treatment groups; RDA1 and

RDAZ2 represent the first and second sort axes, respectively. The same as below.
K3 28d (a). 42d (b) A156d (o) RN RIS FxF AR AE K FEIH M ITTAR 2 (RDA)
Fig. 3 Redundancy analysis (RDA) of environmental factors on growth and reproduction of F. candida during 28 days (a), 42 days (b), and 56 days (c) culture
cycles

IR 4 Fios, Wb R ARALA T L3 pH. SOM A1 TN Xt (kA K B aa i m LR AR K%
BE SR B BRSO < S5 SRR, U ) Boxk 1235 pH (-0.97) A &35 Sn 520, % SOM (0.87) Al TN (0.93)
HRFEIERFEM. pH X EARFBE (0.13) A EFIERFEM, SOM X ARFBAEK (-0.04) MZEHE (-0.14)
HRZE . AFFBAK (-049). B (-0.56) FIEFERN (-0.87) Xf 2~0.25 mm [{/NERAE BF
e ARBNAK (0.79). %5H (0.83) AEFRAMH (0.86) X} 0.05~0.01 mm [y fl I 5 A7 & 24 1 I
M. R/ e AT SRR T 83%11 2~0.25 mm /I B4 1 LL I8 53 A 81%11 0.05~0.01 mm fal 41 2R ¢
i EE AR R
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2~0.25 mm 0.05~0.01 mm
R>=0.83 R=0.81

GOF=0.77

E: GOF = 0.77 R BB BRI & BE: WAL AT L BIoR AU A LR M, #i Sk RS Rmbrii i e /8, TR R
E* (P<005), MENRARE: RFEFSEAMMBMNEREN T %, N: AREEBHE: CY: RRRFAWY: 2~0.25 mm: 0.25~2 mm [{/NH %
&5 0.05~0.01 mm:  0.05~ 0.01mm #1244 5t . Note: GOF = 0.77 indicates that the model has a good degree of fit; The blue and red arrows
represent negative and positive effects respectively, the numbers on the arrows represent standardized path coefficients, the solid line represents significant * (P
< 0.05), and the dashed line represents insignificant; R? represents the variance of the dependent variable explained by the model. N: different nitrogen fertilizer
treatments; CY: different culture cycle; 2~0.25 mm: 2-0.25 mm small aggregate proportion; 0.05~0.01 mm: 0.05- 0.01 mm microaggregate proportion.

B4 i SRR ARSI DL PS5 D] 0 AL ) D] %o i A 4] 3R Ak Sz ) = i 4%

Fig. 4 Partial least squares path model fits the main ways of environmental factors and biological factors influencing the two aggregates

33

3.1 FABHE A EX TIEBH M RE B E KEENZN

KT, KA S pH B3 F% (P<0.05, % 3). M TRELEMAEMMETIKRR, B
AIEAL A NHg AT HCOs, ARG NH At — B Ak i NOy, XN RS HY, S8hIgmib, [,
TR N Bt T IR RAENUR SR, XA AU R AR AR SRR 4 R K
2P AF TR I 4R 5 3% pH. TN NH4*-N #1 NOs-N.

3 R R BB AT R S A, S A Ak SRR T, e LR B4
FEIEIR | it -3 4 R AN LI AE 7 7 T s -+ B A ), M LG T 28 d IR, AERCK R IR A M (42
d A156 d) H BRI R0 SEHE ATk b A o A S R FE IS I (181 3D, X WT R 2 BT EI A B3 1) 2 A e 3
P IR B AR N A PR, DR TG AR IR AR R e A B 8. RNV A RIF IR EE, A S % ph R
HTERE E AT, (IR IR 5 SI7E pH5.6 A2 AT gD, [RILTE 42 d 1 56 d 8592 A, R AL EE
RPN B R AR E R E 22 5%, NO. N9O AT N180 AbFE (1) S AHA B 3 a T HoAth b B (& 1), PR LIRS
FAFTENNIE E o AR R/ IR AR A £ R, it T S0 SRR AT 1 R B I B A R 1 A TR
(F 4). RDA Zr#raif] 7 H3AE o 4abaxt AP SmA A K EEM (B 3. iTABFREE, HEGHIEY
B AN 2 Rk E BRI A 4120, p5 N SRS 5 3k U - T B sh A A AR B S S K R I LR A
BRI A LATTE B I IEAOR R 3 /N B Ak 5 SR 7 AR 38 5 4k ) 358 LS 19 A A\ RAE
RENASFEAR N, (8RR R AL R LR, SOM A TN X (IFFEAE &% Ao (B 4), JRRZEA
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P T 720 200, Bk Ok R R S IR, 5 SRR A X ik ER AR A B 4 R TR T 7R A A 281,

AARIGAE A TFEhBOE B /K 2 & & (oK I FRRK & 50%) FERE (20°C) FEETH, BEAAH TEER
INFEAFLET pH G M (8 3), (HaAyaRE IS A7 BkEE B 5 IR EEN. & 2R %
15 9% FA 15 B I R A e 5 B S [ ARIA B B (853 0.1~5.52 k) 291, [t R s RN, AR
LI S IE AR 2 TR BT AT 3 R UK R, S ECTE I k> DL A R AR R, b i 5 - S
I L A S PR B A . kA, W FEET R IEA R R AT RE S BR B AR, RSB B, HEET
RO, MRIGLERE (KD Eon, 56dB3#E MG, NO AL A Z5E %04 %128 N90. N180. N270 Al N360 4bFEf 1.10
5. 1.23 fi5. 1.53 %M1 1.27 fi5, 42 d #53=FMJG, NO ACFEAIEFE%y N9O. N180. N270 A1 N360 4bHif 1.34
5. 1.33ff. 1.37 f5M12.05 5. FIW, BT 2SR G], 5804 R RIAETE 2 2], AR R 77 8 HIF
AN B8 Ak B2 5OR ZURERT 14 Bk S5 B P s T 22 o
3.2 AEEFEAHAFHI IR E RN

AR, AT S EC B R AR RS 20 A0 7 HR AR R E AR (P<0.05, & 4). /N sh)mT
TR IS [R] 4 A0 B e Ay SRS A A ok Ot SR A A A DA Rk R £ K A R ) Y,
FIRE S BONA LI R U 45 M R AR S 2 o L R AR A  E  5 ) FH SR 34  2 RETI  AE D  485 70) F 93 1
AT ) 422 ) 358 R R AR R BRBST, A 70 3R B, Pt i A I A A PR e B M B 6 5 S8R A T 1 2 P R IR A
Ji§ AL B B AR SONAL ARR A, AR T R B 22 R AN R AT R R AR, 5 2 R RS S 1 B A
BEVE ARG, RS R S BRI T FR 22 2 TR A LR 5, AT S i 2 (R i - 48 [ SR B8, A A 9
W], Bk (Protaphorura armata) 2>k 4 Umbelopsis isabellina g /M58 &40 (1077 42801, 5 5 sh = FE i)
B e AR LT B AR AR R fEET, o ffad 75 vh = A i 22 0wl 3 B il A A e 338 [ SR A4
Bel, k= AR KM SRR, WiR . SNFIIRSE S5 T A MU E N A I, P REAE ik A1 R AR T
SR IRl 3 B R o AR O,

IR (K4 VIR, 2~0.25 mm F/NAIRAES & 5 R T (P<0.05), 0.05~0.01 mm 4 141 544 &
HAMEET S (P<0.05). HTHEEYN FHFFEY, BRTEE I RERENEY), (RGN LM
e FE I AR F oK, R ECA R DARAE Y s & AR OF B FISR B84 J57 55 A7 L0 D £ SR AR /) BT 3R A
MITE R % P 22 T 804 S B 3 IR 200, Sl AT 4248 . MRORSHR = £ 4 Bt R FH 28 AT 5 88 - 3 5 4
IREERAY, (18 WMD #l GMD 23 R % (P<0.05, 3£ 5). X AZEEFRZIE S 7E 30~90 um 2 (8], &%
(1 AR A K S ZE (B2 32 T 0.05~0.01 mm FfAI R AT 0. B T3 i A1 SR AR S AR e, AN 5 52 EI#
VESEHN IR R RE N, 12 HARSGAE T S22 B W L AR AR R ESR, WM T8 s 400 B ST U A SR A i 4 1421,

4 75 1%

FUIE Tt FH B B e A R AL 2 ) R AT A A ST . A A S Bk R RN R A 4% R W)
P o B I T A5 B PR 2 S AT S B A IR AR R . 4B BT 0.05~0.01 mm ARl 41 B AR I T B
{HZ 8 LI AT RS 2~0.25 mm NERIRH BIAER], SECHRE MR e B3 T E. Oy 7 I T EUIE
PR T B oS R EE R AN, RO — AP BT Tk R R B A 2 AR T RO B P R, DA AR AE B R 2 )
(9 [ P 8 42 3 2R 22 REAE D A i R 0 T3 b, BT i KA EE L SIEELAE 7 5 A A PR 58 AR XU B o
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