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O WU ECHE ST ARk AR B X A AR B, AT A PR AR S AR . R A AN
Il It 5 (NO: 0 kg-hm >, N90: 90 kg-hm > ( LA N i1, Tl ), N180: 180 kg-hm >, N270: 270 kg-hm >, N360: 360 kg-hm *)
(IR, PHE AR AU IR SR A (28 d. 42.d. 56 d) T EIAFBRAY BmA. Rk 2 5 KT
FIERA AR 52 . S5 RERI, R [A) AUt A ) 38 pH 7 B2, N360 AbFAL NO 4bFE pH FFE T 0.9 947 (P
<0.05 ). FHFESEFRIMIRAER , A A B0 2% b 20T i P e 3 2 21 e Ve, 76 56 d 3G FRFMIG , NO Ab3 %
B HABAL Y 1.10 £5~1.53 fiF (P<0.05). FIFFBREAE 5 ZHBOEA LI RS, =53 A BIEI7E N360 Ab3
BRI A o AN ) UM FH AL B R AT BRI BE 2 2T 0.05~0.01 mm 3L A RAKAECE: , A% T3 IR AL B AR T 11.3%~
48.4%; [A)mf AR 2~0.25 mm /N RIERECE, FHECTARREFR BIERRIR T 27.9%~60.9% (P<0.05 ), & ZNCAEHT +
BT B HAR LAY BRI TR 4T AR 7R 00 4 (P<0.05), ATUL, ARFBK AR B0 22 ZUIE FH I
T, R O AT TR T B SRR S BRI /N AR, AT 8+ SRR e T R
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Abstract: [ Objective ] This study aimed to investigate the impact of different nitrogen fertilizer application rates on the growth
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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 -hm2, N180: 180 kg-hm 2 N270: 270 kg-hm %, N360: 360
kghm %)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, 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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R AT A KR ETHRE T, A AT B
LIRS DT . A DFFER AR AR
Ivi) SN it T £ 1) - R R 4 3R, R ST e R R
P ] 6 49 38 vl P 4 S 0 T 2 ) - S DA 3R
PREGVET, D fd e 13 i 15 & S AR

1 BRI
1.1 Rt

PR R B D)1 e 2 OIS e Y 0
PR SS . HHR TR T, ISRy 5

IR AEIE + o ZIRE T 2010 ETFLG, BT AR
RURIRE, WE S DNEUKFE, 25018 0. 90, 180,
270 F1360 kg-hm > (LA Nit, FE; 45901528 No.
N90 . N180.N270 F1 N360 ), 2022 4R EZIRK: 0~
20 ecm HJEM A, BUE TR TEL, S AKK
T, KBRHT /N Sitay ik, PR
2 mm i, HFREFRAE . il 2 a7 A B A

PER N . pH 627, HHLF 298 gkg', A
128 gkg! , A 2 B 359 mgkg', W A% #

71.2 mgkg ', HHEFRH AL L, DL RCEE W
1, BHERMEEKE (WHC) K 44%.

F 1 WAL HENALER

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

Hi4% Particle size 1-0.5 mm 0.5-0.25 mm

0.25-0.1 mm

0.1-0.05 mm 0.05-0.002 mm <0.002 mm

& Content 0.1 18.7

65.4 382.1 474.3

e Bk A0 R ) Bk R A A ) LA
Bk ( Folsomia candida), J&TiEHERR . AR
BhE THEA 0.5 cm /KB FIRIE A/ AF (1 10)
FEFRAEE SR (90 mm x 13 mm) Y, 7EOGHRSR
5 400~800 Lux. LA/ BKE (16 h/8 h) fE¥. R
JEH 20 C £ 1°C. MR 75%MY5 240 G5 .
e, RS MR ZE R KM EY) Rk, %
R BR AR ). SEg0TT, HMAETT A1 S A JRd
21 (OECD ) 5 W4T [F] 25 fb AR BUAN 1A 22 S /Ny
[ i &y w111

FLRFREACBAE L BN B 50 Sk R/h— 301 Ak
R 20 3G 5 LB = B9, B 28K Bl
RTEIN DR BRI AL, ey 4h AL T i
THEF 3 d, B8P E A 4 s e B Bk R A T IR 4O
R REBE, SRJG4h s IR AR RS IR AR T AR S
FEHENI~12d 4,
1.2 RIEit

SRAE FH B30 56 A 7] U0 it P £ 1 S8 1 Ry b 5%
RIS T 3, AR OECD S0 FwT A RS 10
3k 9~12 d B HFFEk4h Hn A S A 25 g i 44
100 mL BEFGH AP 1 8+ B OK BRIk
M REK R 172, 7F LRER R4 R 5 9% 28, 42,
56 do JHRIEFZE WSS, B IU R EY (K2 2 mg
Tk ), B TR FEZE KBRS =157

W, HASFEAG AN, R ERE S ST,
I 75 ASFE S, RTINS I A5 Bk 4h 1 i 6L
AR T, HASZ R, RA-ab 2
W 3AEAT, 15 AMFESL . KRR RMIZE R, A
FEF PRt 28 ( HG-KWHC100, F§ 50 7R RHMY Y
FTARAF] ) WERFM TS L, 2 F iRt
HESA FASBR IR EAE 48 h N, M 20 CLL1 h T
S C, HEAFEShER 1hFE S ¢, B4
Tz 50°C, Rk E R E R RRE S C.

1.3 MEFHZE

131 HIEMAME ISR 20],
pH M 5E % H DMP-2mV FR £t ( £/KEE R 1:2.5);
FHESFAcHei (CEC) Wl R R R —JHE OB
Py RHEAHLT (SOM ) I >R FH B 4% i B 45 1 7k
2R (TN MR HSO, TH ALK E Ak Bk
MRS (AN I SR FBA O 1500 5 48R (NH,-N)
W R AR — e i ek AR
(NO;-N) 5 R H AL BI R —2 M O B .
T A R AR 2R KR 24 h, B 2 hERA
WA I 5

1.3.2 PRk SE BOR S A I it T
TRAE RS, RN HIE R 2 T R LR
AR . S T SRR T S R e TR
MK Z BT E, A =i i B 88K . A, SR5
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Hl Image J #A4XTEVE S Y#E T4 T 8
TERALAE (SZ680, PR ILFF A AERAT R TTAE LA
A ) T T N TS R L ANl 2 mL &0
ERURT-80°CUKA, G MM+ T3 2 —KF (SQP,
FEZ R EBLAAR A BR AT ) FREVAE . S —1
B R b el T AR 22 S AT A% B IX 43 A S e R
RS H . S = ASEIR R TR g
K RMAMELAX 3, g — It . sk 2 R, 7E 28 d
PG TR, A A AR AR R T 80%,
RIS R n SR M, UAISE S SR
PA5 A E PRARERY
1.4 HiEabiE

KM SPSS 23.0 BRI B HEATHE 30T, R
B+ (Duncan ) #r &Mk 275047 WEE BT, &
FH KT P<0.05; K B b BRI P 43 50 2k
Excel 2016 F11 Origin 2022 #£47 . F| A Canoco 5.0 #f
FFIUA 5 HT (RDA ), R T i — 20 U0 in s il 179 24
B2 5 A kA B0 R AT SR AR Rk, [\
BEFIH R 47 1 /D e A2 55 ( PLS-PM ),
HRAMEE (GOF) it &1 h A AR
B, GOF > 0.7 WM RS Y SR TN BE ) rl 4552 o £
SRR R AR E P - ¥ E i 542 ( Mean weight
diameter, MWD ) L[4 4% ( Geometric mean
diameter, GMD ) f8Fr#EATPEMN, THAALMT !

MWD =>"" %W (1)

i=17i
GMD :exp(Z?:lWiln)_ci) (2)

X (1) M (2) h, n WRARGHHAE; xR i
B A BRI B, mm; W, 05§ AR
R, g

2 4 R

2.1 HRPEHEAEX LI pH FAFH K

mE 3 fn, BEEMA RN pH BE T
F#% ( P<0.05). N360 #H LT NO AbHE, TFET 0.9 4
P, AR ERTIFT SOM (P<0.05), N270 A
N360 FHE T NO 4342 Tt T 24.14%7%1 19.46%. NO
AbFER Y CEC f% i 4 21.51 cmol-kg ™, N9O AbFH ()

CEC Ak} 17.6 cmol-kg ' Fifi %5 iti &L p934m, +
HE A S8 N (P<0.05), N270 il N360 4b#
HH T NO 203 TF T 28.49%71 23.84% ., NH,-N £l
NO;-N ¥J7E N270 4B R s 25K, AHELT NO 735
PETFT 47.74%H01 102.42%. Bt it & &8s, +
SR AR RS B E S I (P<0.05), N270 Al N360
AFRAH G T NO 23 5l Tt T 24.35% 1 21.43%.

K2 AREEERET 28dIEHZBAERBREFEFTERE
KE

Table 2 Survival rate and total body weight of F. candida during
the 28-day culture cycle with different nitrogen additions

ab 3 AR SR
Treatment Survival rate/% Total body weight/mg
NO 82+13.0b 2.086+0.6ab
N90 80+12.2b 1.786+0.3b
N180 98+4.5a 2.793+0.5a
N270 98+4.5a 2.808+0.4a
N360 98+8.4ab 2.604+0.7a

7. NO: 0kg-hm?, N90: 90 kg-hm 2, N180: 180 kg-hm 2,
N270: 270 kg-hm™?, N360: 360 kg-hm?, AN it. N 5K
I (bR o AR [F) /NG R R 7R AN ) b PR ) Y
725 1 3 ( P<0.05 ). F[A], Note: NO: 0 kg-hm™, N90: 90 kg-hm™,
N180: 180 kg-hm?, N270: 270 kg-hm2, N360: 360 kg-hm 2,
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.

22 FEEAESXNAFREEHEBEENZI

WE 1 s, fFETE JIRA T BEE R TR
WIEE R, P B B A W E T (P<0.05 ),
7 28 d Ki R RWIEE s, ARRIEAEGA &AL HE T A
Pk B A BT TC 2 25 57 . 7E 42 d T 56 d 5574
WIZE R, AN EE G a3 B Ak B 5
HAEWBEZES (P<0.05), 1F 42 d J7, ZHEK
/NHERE } . NO>N180>N90>N270>N360, NO /it
P ) SEAE R 5 N9O . N180, N270 £l N360 4b ¥
B 1.34 %, 1.33 f%. 1.37 fi5M12.05 f5. 7 56 d Jq,
TR R NHERE . NO>N90>N180>N360>
N270, NO A3y ZFHECH N90. N180. N270 #il
N360 ZbFEAY 1.10 f% . 1.23 /%, 1.53 f5H1 1.27 %,
FR A SR 2y 22 59 B s I Ak B RN [ 15 75 J 30
XPEAT B B AR WE WSS BEAE R ( F=2.457,
P=0.23),
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*3 TEFABERAET IR pH FIFKH

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

Qb PR Treatment pH SOM/ (gkg") CEC/(cmolkg") TN/ (gkg') NH,-N/(mgkg' )NO,-N/( mg-kg' ) AN/ (mgkg™")
NO 6.2+0.21a 26.51+0.62¢ 21.51+0.38a 1.72+0.007¢ 5.53+0.24b 7.44+0.37d 127.6+0.34d
N9O 6.0+0.07b 29.39+0.73b 17.60+0.26b 1.86+0.002d 5.77+0.72b 10.97+0.19b 136.24+0.13¢c
N180 5.6+0.06¢ 28.86+0.18b 19.88+0.46ab 1.95+0.004c¢ 6.97+0.87ab 7.99+£0.49d 145.4+2.18b
N270 5.4+0.05d 32.91+0.31a 20.77+0.76a 2.21+0.011a 8.17+0.24a 15.06+0.32a 158.6+1.35a
N360 5.340.006d 31.67+0.44a 21.49+1.73a 2.13+0.010b 6.49+0.42ab 9.67+0.49¢ 154.9+0.78a
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

H: SOM: AN ; CEC: MHETHR; TN: 2% NH-N: A% NO-N: A% AN: WA, SN 3 kESE
PP BB R I 15 o AR A [R] /NS F BE e 7R AN [) Ab B 22 8] 1) 2 57 5835 ( P<0.05 ). F /R It —FE AR 4[R]3 07 25 S -3 7 25 19 e,
PeF B M, FIF. Note: SOM: soil organic matter; CEC: cation exchange capacity; TN ; total nitrogen; NH,-N: ammonium nitrogen;

NO,-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.

6000 aA
5000 Jf abA abA abA
4000 - E3 bA
£ 3000
=
S 2000 F a8
jg ’3} bB bB beB
Sl [T | # | ] w
#&  s00TFac aC
aC
400 aC
300 F
200 -
100 |
0738 42756 28 42 56 28 42 56 28 42 56 28 42 56
NO N90 N180 N270 N360
AbFR Treatment

T B A RNG FREROR A — 35 33 i 1R AN [ 008 Ak 2
)22 5 .2 (P<0.05), AIFRSE FRER R A — 2N AL BA [F] 55
FAWM T AR B (P<0.05), 28: 28 KIFFHFW; 42: 42 K
BRI, 56: 56 KEEFREM . REBARARFLLIT LA E
SR EBARMETR . F . 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 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.

B ASTRIE R 0 AN ) U A ) 1 45 Bk S0 4
Al
Fig. 1 Effects of different nitrogen fertilizer supplemental levels on
individuals of F. candida during the different culture cycles

WE 2 fis, A RIEAE T, B R TR
WIMEE R, FIAF B SR E Y B3 LT (P<0.05 ).
FIAT Bk B AR T S S B PR IR AR A, S Tl Ak
TR EARERLAREZES (P<0.05), 75 28 d
BRI AS RS, N180 AbHirh &y dy AT i K,
N90. N270 F1 N360 (1) 1.67 f5. 1.41 {501 1.47 15,
BRI 2 v A k2 iR 3 g e 4 12.98~15.95
ko 7E 42 dJF, NOACFEAAAFBREARER K, A
N90. N180. N270 #I N360 (¥ 1.01 1. 1.18 1. 1.13
fEFD 132 A% SEFRIEY H EAF Bk R Gk B 4 e
28.55~58.46 k. £ 56 d J5, NO AbBH i (4 7 Bk s 4
Ei K, HN90, N180, N270 il N360 () 1.01 £ .
L1 A%, 1.09 £5F0 1.20 £ F5 300 24 b 4% Bk 2% 2
KRBT 122.5~187.7 ko ARME UK ZE 5 2208 ik
718 R Ak 3 RUAS ) 355 55 R 0T 1 43 Bk A A 2
B HAEM (F=2.776, P=0.011).

2.3 AEEFEAET BRI T IER AR

M 4 PR, ML TREFRN R, S48
AN 33 R 34 S 2 R 2~0.25 mm (/N AT R 1A
& (P<0.05), H¥ No, N90, N180, N270 Al
N360 AbFET, 28 d B3 A 5 A0 L T AR IR 09 4
NI S & B W E T T 42.8%. 32.0%.
40.2%. 48.7%F1 27.9%; 42 d ¥ FWE /N B Ak
HRMNEETHET 53.9%. 49.7%. 50.1%. 51.9%
1 52.8%; 56 d 3EFRJEGE /INA SR AR B 1 43
TFET 48.8%. 40.9%. 48.8%. 54.9%F1 60.9%. %
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T N180 AbHAE 56 d ¥EFRJEWIAN, RiAEAE 0.05~
0.01 mm 2 [|] (1) ff P SR A B0 o i o 5 5 o 0 ) B
MMt K (P<0.05). NO, N90., N180. N270 £l N360
AREER, 28 d KRR S A R IR M AR S0
IFT 20.9%. 17.9%. 17.5%. 9.7%H13.3%; 42d
BRI A T TR SR 0 LT T 25.5% .
19.0%. 19.1%. 11.3%#1 40.3%; NO. N90. N270
FIN360 4R 56 d K W e ixobi 9 7 LA LT
RIEFE AT T 1 47.8% .27.5% .26.8%F1 48.4%.,
RARTE 0.25~0.05 mm Z [8] () f AT SR A4 o Lh AR e
ARV RE i F A BT 22 SN i 2, Bl 3R SR A
S N AR T 2 (A

R 5 Uon, FERTA ZNER, ORIE R
T A B S A R AR V- E AR (MWD)
AU EAE (GWD) s 222 R, H
S5 ARSI AT B 46 A L3R 0T R

017 -
0.16 -
o abA
2 015F an abA
s I % abA
Z 014 bA
=
(<] L
=)
s 013}
o
S I
-“Eﬂ— 0.12:5 aB aB 2bB abB
m 0.02 b bB
0.01 - c
jabC bC 2 bC bC
0.00
28 42 56 28 42 56 28 42 56 28 42 36 28 42 56
NO N90O N180 N270 N360
AbFH Treatment
B 2 ASEEEFE T AR E G Xt A5k AR )
ALl

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

x4 TRERBHEMEFFEEFTEHATBFH LRMER KRR

Table 4 Effects of F. candida on soil microaggregates under different culture cycles in the different nitrogen fertilizer treatments

Kb P 5 7% 1 Cultivate 2-0.25mm/ 0.25-0.05mm/ 0.05-0.01mm/ 0.01-0.005mm/  0.005-0.001mm/ <0.001mm/
Treatment cycle/d (gkg!) (gkg!) (gkg!) (gkg!) (gkg!) (gkg!)
0 212 +20a 443 + 13a 194 + 13¢ 57+7a 71 + 18a 23+ 1a
28 121 + 30b 473 £ 87a 235+21b 55 +26a 84 +37a 32+8a
N 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
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
oo 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
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
NI80 42 104 + 39b 462 +25a 255 +20a 61 +12a 91 + 14a 27+ 7a
56 107 + 40b 468 + 118a 202 +51b 112+ 13a 90 +2la 21 +11a
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
270 42 114 £ 11b 471 £33a 234 + 9b 79 + 15a 75 +20a 27 +9a
56 107 + 28b 437 £ 47a 266 + 26a 68 + 12a 94 + 19a 28 + 5a
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
N300 42 113 £23b 396 + 62a 261 +23a 85 +24a 107 + 40a 38+ 11a
56 93 +24b 395 + 36a 277 +43a 77 +21a 127 + 33a 31 +4ab

T B 3 WEE RIS ME + R o ARG 521387 ] — RUIL ] 1S [ B 5 R0 °F 22 53 0. 3% ( 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) .
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( P<0.05), N360 4bFHF, 28 d, 42d F1 56 d B5 5% /A
HAAE TR 21555 35 MWD 2309 FFET 25.44% .
42.31%1 48.82% ( P<0.05), GWD 435 FR& T
43.27%. 47.92%7H1 50.50% ( P<0.05 ); N270 ZbHF,
28 d. 42 d FI 56 d BEFESEHIAH TR &8 SR 4
MWD 7 % F F& T 36.42% . 38.21% Fll 42.69%
(P<0.05), GWD Z3 il F I T 34.60%. 32.44%7F
38.41% ( P<0.05); N180 4b¥ R, 28d. 42d Fl 56 d
BRI L TR A 5% 18 MWD 5300 R R T

29.97%. 36.48%7%1 35.50% ( P<0.05), GWD 435 F
BT 29.15%. 34.04%7F1 34.79% ( P<0.05); N90 4b
W, 28d. 42 d f156 d ¥ BEUIAHEL T RA R IE
+ 3 MWD {505 FF& T 23.23%.35.43%411 29.13%
(P<0.05), GWD 20l FFET 25.99%. 33.79%F
26.73% ( P<0.05); NOALFET, 28 d, 42 d 156 d
B A I TR &8 5% 118 MWD 4300 TR T
31.09%. 38.78%7 36.22% ( P<0.05), GWD 435I F
BT 27.09%. 31.85%F1 30.05% ( P<0.05 ).

x5 TREFRAFHAFRS LEMARKFHEEER (MWD) FJLAFHER (GWD) BRI

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

B 7R A MWD/mm GWD/mm
Cultivate
NO N90 N180 N270 N360 NO N90 N180 N270 N360
cycle/d
0.312+ 0.254+  0.307+0.042 0.335+ 0.338+ 0.0945+ 0.0808+ 0.0940+ 0.0971+ 0.1010+
° 0.021a 0.012a a 0.017a 0.013a 0.006a 0.002a 0.011a 0.010a 0.002a
0.215+ 0.195+ 0.215+ 0.213+ 0.252+ 0.0689+ 0.0598+ 0.0666+ 0.0635+ 0.0573+
2 0.033b 0.034b 0.064b 0.019b 0.083b 0.017b 0.009b 0.015b 0.011b 0.019b
0.191+ 0.164+ 0.195+ 0.207+ 0.195+ 0.0644+ 0.0535+ 0.0620+ 0.0656+ 0.0526+
42 0.035b 0.034b 0.042b 0.010b 0.025b 0.011b 0.014b 0.010b 0.006b 0.017b
0.199+ 0.180+ 0.198+ 0.192+ 0.173+ 0.0661+ 0.0592+ 0.0613+ 0.0598+ 0.0500+
% 0.033b 0.022b 0.053b 0.022b 0.026b 0.004b 0.006b 0.013b 0.010b 0.010b

e BN 3 WEEMNFYMELRMER, ARG FRERR R — R it AN 755 55 R 7 L R A SR A 2 i AR el L
¥ EHAR B FM 225 (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 INEEFR A RFBRRO R NmaE i Xt F R AR E R
i1 TCA T (RDA ) PEASBREE R 2 % A [7] JA]
W0 AT B B R B R E . B 5R 28 d A, AR
Pl 3a iR, RDA Y55 —HASE 4l ol ke T
PREEAR S0 41.13%F1 5.78%., 4RI, FREZNTHY P
HIHYAERGE T2 L (P>0.05),

B3 42 dJ5, WK 3b s, RDA RIS —fh
HEE A3 A RE T 65.35%F01 17.84% 95415
B T B 1 BRI PR 25 A A g foe g AN A 8K
PEAE S FERX L K, SOM, TN fl AN 11 51k
BER s, 2 SR 0.657. 0.731 Fl 0.735 (P =
0.001 ) pH XFi 56 25 IR 1Y 22 TR R /R T 9l AH 5
(r#=0.6424, P<0.05),

B3 56 dJ5, MAEE 3¢ s, RDA B —fh
FEE 3l SR T 51.44%F0 12.74% 578 &
22 BH T B 11 B 5 PR 3% 0 A e e e g N A B
PR AR . FERREE R, NO;-N. TN Fl AN Y57
MREE#S R, P (EA N 0.466. 0.513 i1 0.566 ( P<
0.05 ). pH XHRL 45 B0 22 T HE MR /R T s A o
(7 =0.6308, P<0.05), HIFER0KIE R0 175 Bk
BB AL K SR BT T

WRIEE 4 Fros, /D R EBRLE T 1+
e pH. SOM Fl TN X {145 Bk A= K 25 A 5% i L K
HAE R A A R R B . S5, AR
Jite FH 2 X5} - € pH( -0.97 )45 i 35 W20, % SOM
(0.87) Al TN (0.93) i BFEIEMZMW, pH X LT
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a) ! ©

9]

RDA 2 (5.785%)
o

I
(3]
o
RDA 2 (17.84%)

c) )
2

s

F\r Ind i o N0
o ! CEC! o © N90
) o N180
N o N270
é @ N360

RDA1 (41.13%)

RDA 1 (65.35%)

RDA1 (51.44%)

e EEHLRFRNAFREREAAER, W, BMATE; Ind: BHEG A EHLSIMCRIEZREF, ARG SRR R
JEALBELH ; RDA1 AT RDA2 435I 37R %5 1 M5 2 HEFP 4l N Ao 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 RDA2 represent the first and second sort axes, respectively. The same as below.

K3 28d(a), 42d (b) M 56d (c) HFRAM TR T AP K EHATTAR 2T (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

BEEAE (0.13) A BFEMFEN, SOM X FA4AFBkI
K (-0.04) FIER (-0.14) H B FERAMEWH., H
kAR (-0.49), BH (-0.56 ) FE% 7% JE 0]
(-0.87) X} 2~~0.25 mm A9/ R AR i 35 1) £ ) 5%
M s HAFBEI A (0.79), 25 (0.83) FEEF:E A
1 (0.86) % 0.05~0.01 mm FY P B AKA B 10 1F
2R . i fe /N IR PR T 83%HRY 2~
0.25 mm /NEI R & AR 81%KY 0.05~
0.01 mm f AT SR AA 5 LAY 28 5

3 3 ®

30 mEEEAEN T EEAEREAFREKE

JE IR

AR RN, KA S8 pH B3 N
(P<0.05, & 3). M TIREGBUED ALK i
R, LN NH,FI HCO,, RJ5 NH, A7t —
B A NOy, XA AR HY, S8+
MRALIPY . IR, bt R A R T R A
A DL & i X S AT AR A R — 8 4R E
SR 2 S 2 WK 0 e 2R 2 RS R K £+ 8 pHL
TN. NH;-N #ll NO;-N,

S 0 A R R S A K A RO S )
i, SuCE e RO AT, e ER L
TR o . FROTIEIR . A A R R AR ) Oy

T4 o R A A P UM T 28 d B SRR,
TR KR SRR (42 d 156 d) HEREE [H 7 X 25
A R AR AR SRR EE R (1R 3), X T RE SR
FH T A B A A ) A i J) S0 PR % A 45 722 A g e i
AR, FMASEEFIERM RS2 B, B4
PIEIAT D G i R, A7 ey o 25 0k B ol 7 R 1Y
g Y R Bk BB 7R pHS.6 AT R AE
U1 RAE 42 d #1056 d B2 50 b, S [ Ak py
PPk BIE A AE 3 25 5, NOL N90 F1 N180 4b
PR BB 3 T AR (& 1), oA
P B8 5 S NS B AR i /s 3 B AR AR AR
SR, it R B R AR A Bk ) e A
BER I (8 4), RDA Z3Hrsm i 17 3
FebRxT AT Bk B A A K B (&1 3). AT A
FERWT, A LT AY s RN 2H R 2 5 i Bk R R
LIy SO g R A B B B A RS
SRR RHEANUR . 2R . SRR A LATE
WEMIEACKE R, T3/ NS A R SRR
AR AR B 5 A HH 3 BT i AR s S AR —
FH, AR /D R ZE IR OR . SOM FlI
TN Xt AR B A (B 4), JREEMHE TR
OyEAE, Bk HOTRIEE U, SE0R M Bk R
KB VR IR T 35 AR VR,

AR IS AE AT Bk f 0l B K 2 2 i (K T ]
Bk R 50% ) FEREE (20°C) Fibfrey, mRh
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-0.97% 0.93%

2~0.25 mm
R*=0.83

0.05~0.01 mm
R*=0.81

GOF=0.77

IE: GOF =0.77 - BBI B A I ME E; amae
i S 43 R R S S R A R, # Sk R B RN AR AL
HARRE, JRRERRE (P<0.05), MERERRE, RE
INERTL R R AR R 25 . N AREZEMEHEH=; CY: A
B W 2~0.25 mm: 0.25~2 mm F/MNARK L H; 0.05~
0.01 mm: 0.05~ 0.01mm RYf IR 5 L. 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.

4 it/ — R AR MR DL A PRIE A R A= g K 50
ol PSR A2 e 1 = 2R A%

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

TFRIVE I FECRR AT pH AR R (% 3),
RS2 B AR AT N 2o A B o 3 R ) 559 R A
U1, 2% BB Ab B0 7E 45555 35 JE 01 35 3 0 1 15 Bk 2
JEIEHE AR TR (50 0.1~5.52 3% ) P,
PRI b2 77 A B RN, B U Sl AR
B AT R AR R, S ECE Y E Wk DL K=
AR Y, U EAE e R, A s R
PLRG=OR T dE . A, 2o BB B IR N R 4
AREFECRE ANR, MAE AL, HEE
TP RIELE R (B 1) B8R, 56 d BiREWE,

NO Ab 4 50535 N90 . N180, N270 Fl N360
ARERAY 1.10 %, 1.23 £, 1.53 580 1.27 f5, 42 d
B FEIMIE , NO ZbH ) 5 N90. N180., N270
FIN360 AbPRAY 1.34 £ 1.33 5. 1.37 fi5F1 2.05 15,
UL, R AR AN R, B L) AU AL AT
2B, FEA B R R I A BR 4k SR ZE X
T Bk A 1) 5% 25 5

3.2 AEEFRA A BT T ERERER N

AR, R B2 5 280 R A R AR kL
oA b7 bk A AR (P<0.05, 3 4), /NS
Ji 20y 4y ] 3 3k 1 e A0 B W b Oy 2 ) 3R 4
Bk H X6 - S Gl A 4 B BCES DA R Bk UHE I 5 A KR
AN R EERY ) T RE S BN IR E YRR A
P A AR P - G A W TR A AR Y A A 2
SN TR W RE A T 0 45, DTG () 2 5 i - 1 141 2R
TRAGIE R, AR, AT B R AR 6 A T Y
VEREME R 5 BOR AL I v 2 P i U R S8 AR TR AR
FOE SRR, A BB T e 22 R A R
G R A R, 5 2R St i UE PR
AL, R A W) 8RR 400 o ) B A R T 1 22 22 1]
AR EL W 5], DA B SR 5 A o 1 AT R, iR Ay
R, Bk ( Protaphorura armata ) SA2 38
A H Umbelopsis isabellina fi7NR APy Pz A B0 Ay
Je S F B R AR SERUE X LT . HAE R
AR B C7, o fif s A2 v =2 (0 Z2 W mT 45 Bl
T AR E - A ALY 7 k7= A K A S
TURL . Wz . BRRIRAEY) I AT A L A S
G, ATREE A A RARIE B S5 R 3R e R R
HEAEHPY,

REELER (£ 4) WR, 2~0.25 mm BY/NAE
R EE T (P<0.05), 0.05~0.01 mm ¥
A A B i o L 3 T (P<0.05). R T AR AL
NARECRFEY), BORAEE AN R N B
R AT R AN R Tl 2 A 3 %% B I A R T ok, &
AR B DA P s A FhHEY) B0 R RIIR ST T
SR BRI /N RIK T . M SR
ah B pgIE s E Z 0, E et B4 . mERE
v W G VR A FH SR DT S S R A B R,
ffif: WMD 1 GMD &% FFg ( P<0.05, £ 5). X
IR Sy ZE A AR A2 B 7E 30~90 um Z[8], =% FERY
PRk A R 22 T 0.05~0.01 mm AYfl
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