5560 % 45 6 M + o W) Vol. 60, No. 6
2023 4E 11 A ACTA PEDOLOGICA SINICA Nov., 2023

DOI: 10.11766/trxb202204060097

TR, B3, FHHm, e, K27, B, EEZER, B8E. H2)EENE L AR Em]. ek, 2023,
60 (6): 1688-1699.

DING Shijie, YANG Wenliang, XIN Xiuli, ZHANG Xianfeng, ZHU Anning, YANG Jiao, REN Guocui, LI Mengrou. Effects of Plough
Layer Thickness on the Transformation and Fate of Fertilizer Nitrogen in Fluvo-aquic Soils with Different Textures[J]. Acta Pedologica

Sinica, 2023, 60 (6): 1688-1699.

HEEEN L PR RRELHE N

TEA, AXE, GEE, KER, K250, 8 F7
HEE?, £57"

(1. B el B A et/ L Sl T3tk R R X m Sie s (T ERABE R sl LR ), BIat 210008; 2. FPEFRABERE:, JLat
100049 )

 E. PEEREM A E RN R —, EHAHE PR R AR ARG RE . R ] AR,
FH PN REEHAR, WREARRBHZEEAI T, IRETE 3 FFHE 1 0~40 cm 2 2HAEVA . BHLASE @S E
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(PLT-15) Ab3EEER 8.9%. HIMFHRRE B3 (P < 0.05) #2m THEAE Y25/ EEY A K FEN AR A S, &
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(1. Fengqiu Agro-Ecological Experimental Station/State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract:  Objective Soil fertility is significantly influenced by plough layer thickness. However, it is still not clear how the

transformation and fate of fertilizer nitrogen (N) in fluvo-aquic soils would be affected by plough layer thickness. Method In
this study, a soil column simulation experiment in the field was conducted throughout three crop cultivations. The experiment was
performed in a completely randomized design with six treatments including two plough layer thicknesses (15 and 25 cm) and
three soil textures (sandy loam, sandy clay loam and loamy clay). A "’N-labeled tracer technique was used to evaluate the
dynamics of fertilizer-derived organic N, fixed NHZ and mineral N in 0~40 cm soil layer and the fate of fertilizer N in soil-crop
systems.  Result  The transformation of fertilizer N in soil-crop systems was significantly affected by plough layer thickness,
and showed the same varying tendency among different textural soils. The residual fertilizer N existed mainly in the form of
organic N, which accounted for more than 83% of the total residual fertilizer N and played a pivotal role in the storage and supply
of fertilizer N. Increasing plough layer thickness degraded the conversion of fertilizer N to fixed NHI pool, while increased the
stocks of fertilizer-derived organic N in 0~40 cm soil layer. In the current season after fertilizer N was applied, the average value
of fertilizer-derived organic N stock in soils with 25 cm plough layer thickness (PLT-25) was averagely 8.9% higher than that in
soils with 15 c¢cm plough layer thickness (PLT-15). The stocks of fertilizer-derived mineral N under PLT-25 treatments were also
higher than that under PLT-15 treatments in the current and subsequent crop cultivations; promoting the fertilizer N uptake by
crops. The N use efficiency under PLT-25 treatments in the first two crop cultivations was about 8.0% higher than that of PLT-15
treatments, while the current seasonal loss rate and cumulative loss rate of fertilizer N were 12.3% and 9.1% lower, respectively.
The stocks of fertilizer-derived organic N in sandy clay loam and loamy clay were significantly (P < 0.05) higher than that in
sandy loam, while the trend was the opposite for the stocks of fertilizer-derived fixed NHZ. And the fertilizer-derived mineral N
stock was usually to be higher in sandy loam. Overall, the percentage of recovery of applied fertilizer N in crops and soil under
sandy loam treatment was significantly (P < 0.05) lower than that in sandy clay loam and loamy clay. Also, the percentage of
cumulative loss of fertilizer N in sandy loam was 18.8% and 20.8% higher than that in sandy clay loam and loamy clay,
respectively. Conclusion The fluvo-aquic soils with higher sand content have lower fertilizer N storage capacity, restricting the
enhancing of N use efficiency. For fluvo-aquic soils with different textures, increasing plough layer thickness could improve the
annual N use efficiency and the residual amount of applied fertilizer N in the current season. This, could be released for crop
uptake in the subsequent crop cultivation. In typical fluvo-aquic soil areas, increasing the plough layer thickness may be a
potential means for regulating the transformation and fate of applied fertilizer N, increasing fertilizer N retention, enhancing the
fertilizer N uptake by crops and minimizing fertilizer N loss in soil-crop systems.

Key words: Fluvo-aquic soils; Plough layer thickness; Soil texture; Transformation and fate of fertilizer nitrogen; Nitrogen

fertilizer use efficiency
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AR 4 B B A B 22 U0 T R AR
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JEBAR S S R HOK IR A S A R P2
BFZ R AR R R R S A R R T
DR e S o M B9 AN (5] T 7 7 2 55 o o 28— A DA

FUE A 135 7 L3 A= W Al 2 R 9 UKl T
ACHAPLA . PR BESEFEARES, &
i 5 RUME R 2 S R4 22 AR SCHE TS X et T4
DA FH S22 2 5 3 43 e e A i e 1,
FIPIZ: 3 AMER AR R PN FRic B R A
W, PRI R T b, B R
IR AL ZAE - S A% 0% ) % fE B A - 3 -AR
ARG R AR, DU N R BOE B ATEAL . BHE
A THAS B it 2 41 i RO R P 5 4 B Al

1 MRS Ik

1.1 HARXER

8] A AE AR 56 5 T v [ B 2 B e AR
B R G0 KB ANRE2E W A 5T 5 (35°00'N,
114°24'E ), %I IX S5 Ay 2 1 5246 1 i 19 12 I
KRBl 2 A%, AF KR 615 mm, AFEHR

a) b)
10 cm

T 13.9°C R LLA/INE - Bk 32
1.2 iRIEEit

AT AR 1, T 2017 4F 5 A 4k
BUM R4S £ BB 0~40 em +)2 2R 3 1)
RbHEL . WP ERIE L SR (FREPRE ) R,
SHFZE (0-20 cm) 5 WHFZE (20-40 cm ) SREE L3,
W JEE 2 mm 0, SIBRAR R 540K HF HE L
FERCHL 0 Y IRE o [R] A I 4% )2 - A T A Dy e
WA R MR TG . AT, R e AR R
40 cm, WRIEH 40 om 1 HREGE, B ANEN 39
cm, FH 50 cm FRA LK (PVC) &, SRIGHRE
BETT AR 2 JE o0 SR A 1 3R S o0 B2 S 2
WRIEE T PVC 4, HFEHEYR 40 om. 4540+
HEAFR H IR A E R 135 grom”, WHHZE 3
WERE N 1.55 gem, HHAEER. RAEEREHL
W, A IR AR 2 Ak, K
SRR . DR L RER L B2
JEJE 15 cm (PLT-15) #1125 cm ( PLT-25) Piffr,
6 A-abaE, AL 3 REE . H AR H (A
HEH 5 £ & 1 s O lEEE 1S T RE
RS, TR E I IR, T 2017 4F 6
H—2018 4 9 AYEWAEKFENTERIE A SR 55T i
TIREE, FEDCHIRI At AE HE 2 R B AL 51 172,

PN ARidiksF 2018 4F 10 H % 2020 4F 6 H1E
WA ZE N AT, At - B A B R A 2
T 15k 2, ENEMSE, AR LIE
0 N 2.39 gPot! (N 200 kghm™), P,0s 1.43
g-Pot' ( P,O5 120 kg-hm ™) F11 K,0 1.38 g-Pot™' ( K,0
120 kg-hm 2 ). Hir 60% 1 0 AE F1 435 i 40 AR A o 3
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&
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FHd ;. LJEPVCE
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Fig. 1 Field arrangement (a ) and experimental design of the soil columns with different plough layer thickness (b )
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F1 XK FIEAT 0~40 cm L EHYTIRERIRMLER (2018 & 10 A)D
Table 1 Basic soil properties of the tested soils before the experiment (Oct. 2018)
- A MO O
- SR ZH A AHLEL e
Alkali-hydrolysab  Available Available
Soil particle composition  Soil organic matter Total nitrogen
le nitrogen phosphorus  potassium
AbF Treatment
W OBk Bk
Sand Silt Clay / (gkg™) / (mgkg™)
1%
)2 Plough layer
it + Sandy loam 77.7 10.9 8.6 12.7 0.58 60.7 18.4 221.8
WHHE 1 Sandy clay loam 594 157 22.1 15.1 0.79 80.5 15.5 264.4
¥E%h+ Loamy clay 45.9 21.6 29.9 21.9 1.04 84.4 16.5 3793
WAHFZ Subsoil layer
8+ Sandy loam 79.1 6.5 11.7 2.5 0.22 32.9 1.8 18.9
WHE L Sandy clay loam 592 15.6 22.8 10.6 0.56 37.2 4.4 58.7
%5+ Loamy clay 362 237 36.2 8.6 0.62 31.9 1.7 94.9

e R A R OGBS %E . Note: Soil particle composition was measured by the laser particle size analysis method.

F2 M TIEF AN

Table 2 Soil mineral composition of the tested soils/%

Ab EQvE] vl Kzt WA EsAa glkA AR Ko e Axsfa
Treatment Montmorillonite Vermiculite Hydromica Amphibole Kaolinite Chlorite Quartz Feldspar Calcite Dolomite
#Z Plough layer
i+ Sandy loam 1 1 3 1 4 4 39 42 3 2
WA+ Sandy clay loam 1 4 8 2 10 11 29 24 6 5
Zh+ Loamy clay 5 3 10 1 15 13 27 17 6 3
WHHZE Subsoil layer
4+ Sandy loam 2 3 5 2 10 8 23 41 3 3
WE#E L Sandy clay loam 2 3 8 1 10 10 30 26 6 4
¥eZh+ Loamy clay 10 3 13 0 15 16 21 11 9 2

W WA RCR X FLEATET L . Note: Soil mineral composition was determined using X-ray diffraction techniques.

NEAEREFIRTIEA . 40% 1 ZAE T /N2 3R 75 W BEE K
M3, fEE KA ZE, WS N 2.39
g'Pot' (N 200 kg'hm?), P,0s50.72 g-Pot™' ( P,O560
kg'hm?) F1 K50 0.69 g-Pot™' ( K,0 60 kgrhm ™), H
H 40% 1Y ZUAE 14 A B3 A AT A Sy i HE 7 42 b iy it
A, 60% 9 ENE T F KRB WL I Rl K i A .

JES %) i FH 357 Bt 0 P B b A T, BB R8N0
B, 5EARAEEIRE PVC 4. BT B AL A
I AR S AR R AT, 7 2018 4F 10 H % 2019 4F 6
A& NEERKBFAREN "N iR E (FF
20.19%, AR TAFSERE ), FEREE Y 2 MEAEK
N BTt R R R R . R A, T b
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SR PR 7] 14 FE ] A7 S it
1.3 H@mXESNE

AT 2019 4F 6 H 4 HA/NE BB . 2019
£ 9 H 26 HE E KBS 2020 45 6 A 3 HA/)
2 AR AE L3 S AR ARAE o R HERE S O3
#EE LIRS WHEE R RS, AR 1.9
cm. AMEH 2 em BN LB TE RS PVC & b
MLREE 3 84— MR G BAE. WHHZE LFERESS
FEARR 2 om W B BOREALEE T, LB IE#EZ
TR AHEZE, LROK gy SR i R AL R
B T IS ok 2 W4y, — 4 T 44
fokE, THLA (NH,-N 5 NO-N) & KH PN

FRE oW EE 0.15 mm 7, HF HEER
eSS M PN EERIE . SRR AR bR

FERTE 65 C T LT 21HE, Bt 0.25 mm i,
ATHHRERS PN FENE., Iif R
PEHILL 0~40 cm 12 B AAE R

B3 2 mol- L' KCHA IR 5 F e (3
5 4 NH, -N 5 NO,-N & #12 |l N,O /=4 vk
WsE e PN SR EERY L M R AR I E SR
KOBr-KOH #**, FI SR & 1 A PIL G 20 52 4 ¢
SRERED, e R e R AR A LA
NH,-N FI[# & 248, (A% NO-N Hl NO,-N. #i
ARG EMILRENE ., WEFEs%., 1H#ES
FE MR 4 A IR W, 2R BRRR 1 5 . vk 4 J T T
137 2 LR 1E A (IsoPrime 100, Elementar, fE[E )
e H N R RE
14 HEITESLE

FIH Lu P25 Ma 229 1 24 SOk
R R4S R R 0 4 Tie A B AR R R AR - 3 -1E
RGP,

+ 4R (Ns, gPot'). NH,-N ( Nuu,
mg-Pot ' ), NO;-N ( Nyos, mg-Pot "), [EEZE (N,
mg-Pot™") HRIKEEZ (Np, gPot!) 3k H PN Hp
TOPR I A

Ea

My = My % (1)

EFN

K, Mygr M EHEAR . NH,-N, NO;-N., [#E 2
Bk Ak B PN ARICIR R A MyoH
T4 . NH,-N, NO-N . [& 5 25 8 FIAE #k 4 A

fitihit; E,F1 Epn 43500 %0 0 AU SHRICIRE PN R
T, ESS RS AR A 22 1E .
FEREAC IR B EHLA (Nm, mgPot') SHHLA
(No, gPot!) fifits:
Ny = Nxua + Nros (2)
No = Ny —(Nyys + N¢ ) (3)

PN bR ic A e U b B R
g-Pot!):

A& (Nr,

N, =N, +N; +N,, (4)

N fric AR B AEVEY) ( PR-Ncrop, % ) 1135

( PR-Nsoil, %) MIFEISCRS5HE (PL-N, % ):
N
PR-Ncrop = —- (5)
FN
PR-Nsoil = Ny (6)

FN

KH Excel 2016 #4744 A3 55047, i
Origin 2020 #AF#ATEHE/ER . R SPSS 21.0 4k
AT g T, R/ B E 2 R (LSD),
SR FH B DR 28 7 22 43 BT AS 360 AN ) = 18 ot b, =2 1] 1) fb 3
PEZESE FOXREAS ¢ K230 F T o0 B B2 R b
PRI 2 S IR Ry 2000 TR+
ST BRI A K 3 2 8] A2 HAE AR
RAE LI -VEY R G0 210 DL AL R AE LA R
JEE T o0 AT ) S S

2 4 R

21 HEEGRELTEEYRSZFHER

M 2 ATLLE Y, VYRR &AW S e e
Rk EE LA S 3, 78 2019 4E 6 A&/
FIWRZE, HEALE 37.4%~44 8% L AL Bk VEY)
W, 26.5%~36.3% ML IEE R BB BEfS
R B3 L FIE 08 R 05 A R R0 B 8 2 0 AT A
RS 2 55 3 MEMAK S, A 7.1%~12.3%11k
NEZUN IR R ok, Hdh AT 4.3%~5.0% 8 1E
WA AR TR B 5 A 9 o b Y e 3 S i AL IR R AR
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ARG TR L, ERE TR EER-. AT 2 MEWAERK S, WRBEL SR A
WmAHREE R B (P <0.05) it tEy  NMEWH AR RSCE R TRME L, MES 3 4
B2 AMEWARKENED S LA EYAERK NS RE - P EY AR A A Rl
(K 2), FEMAE Y 2 5455 2 AMEW A KT, PLT-25 &, Wt (K 2a~& 2¢). 32 3 w4,
SRR AN [F B A R I AR A B R R X IR A R R R R R S
B3 9% PLT-15 Zb 3 7.4% 5 8.5%; 45 3 ME BRI LI 11.1%. 203 4 AR IR A& Y Il e i
WK, PLT-25 AP T VEY) X AL IR & R AR (P <0.05) KTWREL5ERL (K 24d~K
A EES PLT-15 AbBEES 7.6% (& 2, £ 3). 2f), AP 1t AR B AR R AR O 2855 0 B b 3 8
PLT-25 Zb3F, “NE BT + iU IEREIE Y 2 L 5381 18.8% 15 20.8% (3£ 3 ). TEIE Y2,
R 2g) 5 BRI E( R 2 PR PLT-15 W bR R AL R K, WS 2 MEYEK
SRR 12.3%F1 9.1%, H2ZEREFE (P<0.05). ZNPEER LBk Rk (Kl 2g, KBl 2h),

1 #¥+ Sandy loam fib%h3E 1+ Sandy clay loam B 1%f 1 Loamy clay
2019467 Jun. 2019 2019497 Sep. 2019 2020467 Jun. 2020

N Sr a) HHUTL Soil texture (ST): F=6.42, P<0.05 757 b) HHUTE Soil texture (ST): 16,3, P<0.001 7Sr C)  HHETH Soil texture (ST): F=18.9, P<0.001
B S a BHZIEE Plough layer thickness (PLT): F=7.55, P<0.05 HEEAIEE Plough layer thickness (PLT): F=5.07, P<0.05 P Plough layer thickness (PLT): F=3.91, P=0.071
= = <] 601 B B E STXPLT: F=0.021, P=0.980 60+ T B E STXPLT: £=0.959, P=0.411 L + HE < 2L ST*PLT: F=1.525, P=0.257
g5 - 60
I > e [ 1
Bl 2.8
29 a 4@
=5 Z 45t a a @ b 45t 45t
N O
E) O N
3‘5 o=
= X = 30+ 30F 30F
=
£33 ;
& 5] | 15+ 15¢ [ — L— 15F
~g a a a a a a
b b a b b b
0 9 — 77
PLT-15 PLT-25 PLT-15 PLT-25 PLT-15 PLT-25
e 601 d) 4D Soil texture (ST): F=100.3, P<0.001 60 'e) + LT HE Soil texture (ST): F=17.2, P<0.001 601 f)  EHUTE Soil texture (ST): F=11.9, P<0.01
‘F’ﬂ' “5 °= PHZ L Plough layer thickness (PLT): /=19.5, P<0.01 BEZJEIE Plough layer thickness (PLT): /=7.29, P<0.05 HHZILE Plough !aycr thickness (PLT): /=0.260, P=0.620
= b's BT A REE STXPLT: £=0.236, P=0.793 BT <AL E STXPLT: F=0.470, P=0.636 BT BE A E STXPLT: F=1.289, P=0.311
=3 w
=35 45+ 45+ 45+
E >.8
o @
20Z sk
BE g — —
3 ©.N = L * L
Rt 30 b _a . b 30 —_— — 30
N PE ¢ a a
5B & b ab b b A @ a X a
” =
w83 15t 15 15¢
HE =
g
6 ©
PLT-15 PLT-25 PLT-15 PLT-25 PLT-15 PLT-25
- 75 .
73 2) AT Soil texture (ST): =253, P<0.001 > h) b Soil texture (ST): F=62.5, P<0.001 s 1) 4D Soil texture (ST): F=0491, P=0.624
© B Plough layer thickness (PLT): F=15.7, P<0.01 HEIZILRE Plough layer thickness (PLT): F=0.824, P=0.382 HEIZIEIE Plough layer thickness (PLT): /=135, P=0.268
S 60F HHE A 2L STPLT: F=0.035, P=0.966 60 F I AL RE STPLT: F=0.537. P=0.598 601 HHETHE AL STXPLT: 1=0.934, P=0.420
wv
<} sk
{,ﬂ. — [—— | —
Y, ©
& SZ st a 45t 450
e
= 99 a
£ SN b b
®E=
FE8E 30} o 30t 30}
=
sS85
) 15 15+ 15F
o a a
N - Lo = D 2 22 add
O - T—=— I —=—
A4 A%
PLT-15 PLT-25 PLT-15 PLT-25 PLT-15 PLT-25
AbFH Treatment Kb Treatment Kb ¥ Treatment

E: ARVNG PR — B2 R B BN AR R B Ak BRI 25 5 B35 (P<0.05), *5%* 43 5| 3675 A ] A J28 J5E JEE A R i) 22 e 3K
0.05 5 0.01 BE /K. PLT-15: #)Z/EE 15 cm; PLT-25: #Z/EE 25 cm, T[A. Note: Different lowercase letters indicate significant
differences ( P<0.05 ) between different soil textures within the same plough layer thickness. * and ** indicate the difference between the two
plough layer thickness treatments at 0.05 and 0.01 significant levels. PLT-15: plough layer thickness 15 cm; PLT-25: plough layer thickness
25 cm. The same below.

K2 ORIEBEZR RS g mth ab R AU AE AUTE L3 -1E ) R e b Y 2 1)

Fig. 2 Fate of applied fertilizer N in soil-crop systems under different plough layer thickness treatments in soils with different textures
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Table 3 The fate of fertilizer N under different treatments after three continuous crop cultivations
TR A AR 2 FEBI R ALHE A A IR AL AR R

Residual rate of fertilizer N Percentage of cumulative uptake Percentage of cumulative

in s0il/% of fertilizer N by crops/% loss of fertilizer N /%
b3+ Sandy loam 14.7b 43.1b 42.4a
b FiE+ Sandy clay loam 17.0a 47.9a 35.7b
H#i 1+ Loamy clay 16.5a 47.9a 35.1b
BHZIEE Plough layer thickness 15cm 15.9 44.6 39.5%
BHZIEE Plough layer thickness 25cm 16.1 48.0%* 359
BIRE 22558 Two-way ANOVA
+HEF ML Soil texture (ST) P<0.01 P<0.001 P<0.001
BEZJEE Plough layer thickness ( PLT ) ns P<0.05 P<0.01
e E B Z R STXPLT ns ns ns

TE: ANF/NG SRR RTEAN R BTt b BRI 22 53 8 2 (P<0.05), * 7R AN 1A 2 )52 AL BETA] 22 5335 0.05 W3 7K T, ns 7R Ak B i)
25 AR, T, Note: Different lowercase letters indicate significant differences ( P<0.05 ) between different soil textures. * indicate the

difference between the two plough layer thickness treatments at a 0.05 significant level. ns represents there was no significant difference
between different treatments. The same below.

22 HREERELEARRERHEL
PERE A 1 38 b (9 5% B AR ) 2R K TR Y S 252

R FR B B0k 83.0%~95.8% . 0.9%~
6.6%5 3.3%~10.9%. BEEEYAERKBHEESE, AT

BEEAR (% 4), R 2 MEWAKE, MxHT
PLT-15 kb3, H4MPFZEE 2 25 om J5 R ARAL
RAEIRE RIS T 57%5 4.5%. it
AL R BB B e D R R AR R 6.1%~
23.8%. HF)Z 5 5 4 38 T b %o+ 18 AR AR AU B i
MR TC A AR . e 4 FE 3 Bl mr
NEAE A MR . B S TEHLA & 3 rp e

LAY [ 2 258 5 TOHLA 7 AIE RUEER B £ 1 L A9
RS, AR R IR A LA R & T . 2R
JEE T i e S 2 2 Ak ke UR AT AL o AR A R A g
s, DLRHET 2 MED AR RN TR IR TCHL
Roh R AR R B ER B & A L), T PLT-25 A3 T Ak}
R 5 [ A B o S AR BR AR IE LAY LL B8 DU 4 21K T
PLT-15 4b B,

T4 EINMMEKENLRRLET 0~40cm TEF VRN ERE S

Table 4 The residual amount of fertilizer N/ (g-Pot™') in 0-40 cm layer under different treatments among three continuous crop cultivations

2019-06 2019-09 2020-06
i+ Sandy loam 0.539¢ 0.431c 0.350b
b+ Sandy clay loam 0.582b 0.483a 0.406a
HZh+ Loamy clay 0.668a 0.457b 0.393a
HHZJEE Plough layer thickness 15cm 0.580 0.447 0.381
HHZJEE Plough layer thickness 25cm 0.613%* 0.467* 0.386
WA J7 208 Two-way ANOVA
+- il Soil texture ( ST) P<0.001 P<0.001 P<0.01
HHZJEE Plough layer thickness ( PLT ) P<0.01 P<0.05 ns
FIE b <BF 2R STXPLT ns ns ns
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B2, AL IR TCHL A Y R S S/ IME
B IAE PLT-25 Ab BT b - 500 AE L,
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Ab PR AS TR 5 - e RERE R PR TE ML A
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o 5t T 2 A R A AR f R B, AR 3 MERI AR K
Z ARSI 517 2 MEWAEK MR (K 3e,
& 3f),

1 #42+ Sandy loam fbZEHE 1 Sandy clay loam I 3%+ Loamy clay

2019467 Jun. 2019

20194£9J] Sep. 2019

20204:6J1 Jun. 2020

=~ 60r a) THUTU Soil texture (ST): F=60.8, P<0.001 60r b) +Heik Soil texture (ST): F=199.5, P<0.001 60r C) -HHERHD Soil texture (ST): F=63.1, P<0.001
el BFIZJEE Plough layer thickness (PLT): #=177.0, P<0.001 B2 Plough layer thickness (PLT): #=45.5, P<0.01 BHZELIE Plough layer thickness (PLT): /=8.18, P<0.05
ﬁ Z. +hlU:JLme JEEJE ST=PLT: I=1.18, P=0.340 BT B ELE STHPLT: F=3.453, P=0.065 T <2 ST*PLT: F=0.741, P=0.497
2 3 45+ —EEE 45¢ 45+
S 4
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E3BL L L
= %D 30 30 ok 30
xS E a
£5 s b : 15 "
) N F F b r a 3
== a a
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PLT-15 PLT-25 PLT-15 PLT-25 PLT-15 PLT-25
~ 1001 d) +HET D Soil texture (ST): F=67.7, P<0.001 1001 €) +HERHE Soil texture (ST): #=58.0, P<0.001 100r ) HHERRHD Soil texture (ST): F=18.5, P<0.001
E PR Plough layer thickness (PLT): #=12.7, P<0.01 Bz Plough layer thickness (PLT): /=75.7, P<0.001 PEZRLE P10115h lawr thickness (PLT): //=59.4, P<0.001
s 80t F T HEZ L STXPLT: F=17.5, P<0.001 80} IR STXPLT: F=1.395, P=0.285 80t HHET 2R STXPLT: F=1.330, P=0.301
® 2 —_— o
=&~ a
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Koy 60F a 60 ok 60+
=2 b b — L
R =z A a
25,00 b I
g SE 40t , @ b Y ok
) 8 a b
S 20f 20} 20} b a ab
L%: O 0
PLT-15 PLT-25 PLT-15 PLT-25 i PLT-15 PLT-25
- L0ryg +HHETD Soil texture (ST): F=143.9, P<0.001 LOT hy et Soil texture (ST): F=18.7, <0.001 1.Or i) HETUL Soil texture (ST): F=13.9. P<0.01
Z WIS Plough layer thickness (PLT): /=37.7, P<0.001 R Plough layer thickness (PLT): /=3.08, P=0.105 PHZIELEE Plough layer thickness (PLT): 7=1.11, P=0.313
g 0.8 YT L ST*PLT: F=0.599 1;:::65 0.8+ I L STXPLT: F=0.585, P=0.572 0.8} FHET L ELE STXPLT: F=1.15, P=0.349
K § —
= 5 a a
&= 06} b b 0.6f 0.6}
=20 c : . b 2 a . -
K8 & 04r 0.4+ 0.4} b 2 b
g7
>t =
=) (5]
=2 02f 0.2} 0.2}
=
= 0 6:6 0-6
PLT-15 PLT-25 PLT-15 PLT-25 PLT-15 PLT-25
AbFR Treatment AL Treatment AbFH Treatment

T« #**3RoR R [P 2 J5E I b 30 1) 2 55 3

treatments at a 0.001significant level.

0.001 BE K.

K3 #HERE

5 IEFHXT 0~40 cm 2 EIERIEE VA . THLES B S

Note: *** indicate the difference between the two plough layer thickness

B it AR

Fig. 3 The effects of plough layer thickness and soil texture on the stocks of fertilizer-derived organic N, mineral N and fixed NHZ in 0-40 cm

soil layer among three continuous crop cultivations
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