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IEZMA AR, AR E, DEKRBARIAN FE R, TERIRNEAR
5 R & 110%-60% (Beusen et al., 2008; Cai et al., 2011) , T & HEACFEN T3 EH A& H
EBRATPREZBEARLTERARSES (BEREMSAE 2014) , KEIIAERI ARG EE LIEH
(RAHEE 2011) , FIRHESERMRER SR RZRPELEIEZE (Juetal, 2007) .
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%1 1996—2010 4 & [ it 4 b 22 % JB 15 4 I 35 N\ 3R 5 00
O iRMRRE AR AR | ARRREAHE AK R R
O o agmmy) G | TP emmd) P Ge)
1996  182.81 667.10 || 2004  224.16 784.04
1997  193.15 680.90 || 2005  229.92 813.25
1998 196.93 691.74 || 2006  262.01 769.0
1999 197.72 699.11 2007 268.99 880.34
2000 20051 704.05 2008 274.15 940.44
2001 20411 71106 || 2009 275.58 997.37
2002 211.77 712.55 2010 273.32 1054.74
2003 21647 740.55
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A XBHRFREE, EXARK

X2 BEERTES KEPF(PAL. 1)
-, ) o HR I 53 HT 4
[X I, FEVT Mo
@ N i p MK N P,0. Kao
VRa =l <) B ] 1 875.48 10.85 8.52 11.23 10.85 19.51 13.59
i 44 1 936.58 10.56 6.98 11.60 10.56 15.98 14.04
e ) 1 288.83 6.80 3.79 7.30 6.80 8.68 8.83
£a1i] 5 100.89 2871 19.29 30.13 28.21 44.17 36.46
X3 HKRNTRHESBAESEERSHRoELH (B4 A t)
E 16 BB 32 43 BEEEXERSEHEE 2 7 AL Ak B 4 * 2 AL Ak B A
T ,
S R SN ilEe H CEON % Bk 54 A L
N 61.56 28.21 -33.35 382 -58.74 25.39 -36.17
P,0, 2291 44.17 2127 4.42 -18.49 39.76 +16.85
Ky 155 36.46 +24.90 3.65 -7.91 32.81 +21.26
Sl 96.02 108.84 +12.82 10.88 -85.14 97.96 +1.94
ERRBHBLVAEZHSBAELZ “-"REBELR VA FSFBAR D,

G IREE, 2016)
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Wl |stry of Agriculture of the People S Republlc of China Al ‘ ==

e AOUE 2R B R A
o OM  TotalN  AvailP  Avail K
Treat.
(gke)  (ghkg)  (mg/kg) (mg/kg)
CK 9.18d 0.68d 463 d 50.00 ¢
N 11.05¢ 092 ¢ 394d 4751 ¢
NPK 1221 ¢c 093 ¢ 13.34 ¢ 67.41 b
M 17.98 b 1.31b 59.75b 74.31b
MNPK 20.19a 1.48 a 79.33 a 97.48 a
k
(BRAL5E, 2017)
sz BRFMAE BEMAIE
Treatment N uptake by rice (kg'ha']‘a']) Nitrogen use efficiency (%)
PK 130.3+£34.6b
NPK 208.9+£34.6a 26.244.2b
M 234.4+38.2a 34.743 4a
NPKM 239.1435.0a 36.3+2.2a
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Vegetable(kg/ha) Maize(kg/ha)

Ireatments 5 e N N P205 = K20 | OrganicN N P205 | K20
CK 0 0 0 0 0 0 0 0
PK 0 0 90 150 0 0 90 90
FP 0 375 90 150 0 225 90 0
OP 0 300 90 150 0 180 90 90
OM 300 0 0 0 180 0 0 0
MF 150 150 0 0 90 90 0 0

AR RS BRSR- B AE: 2007-2010: MESE; 2011-2019: K 3K
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Rotation S

® /HNX 120 m2

o BEFELHHE
150-135kg/ha N

75-60kg/ha P,0O;
75-60kg/ha K,O
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FfR =B Grain yield (kg'hm™)
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Dynamic change of maize yield and biomass with experiment years as affected by long-term fertilization

Maize yield, variation, sustainable index, biomass and harvest index as affected by long-term fertilization (2008-2015)

Grain yield Biomass

Treatments CV(%) SYI HI(%)
(kg/ha) (kg/ha)

PK 4283c¢ 314 0.482 8906¢ 48.4c

FP 8776b 16.5 0.692 16093b 54.5ab

OP 8863b 18.2 0.706 16495b 54.0b

[ MF %94 105 o8l 179072 562a
oM 8784b 12.6 0.774 16733b 53.0b

HHER BRI LR B RT . ISR BOm
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Accumulation of nitrogen in grain and straw and apparent equilibrium in 8 years as affected by different fertilization (2008-2015)

Accumulation of nitrogen in 8 years
Apparent recovery

Total input of Ckg) Balance of i
Treatments nitrogen in 8 years (kg) . Above nitrogen(kg) efficiency
Grain straw (RE\) %
ground
PK 0 382.1c 221.8¢ 603.9¢ -603.9 -
FP 1800 1047.7a 599.4a 1647.1a 152.9 58.0b
JJQF o _1069.7a_ _ 598.6a _ _ _16683a _ _ _ 2283 _ _ __ __ Bl ____
LoME 440 . 114482 55922 __17040a__ __ -2640 _ ____ 764a |
OM 1440 883.5b 438.5b 1321.9b 118.1 49.9b

Dynamic change of N efficiency in maize in experiment of 8 years as affected by long-term fertilization (2008-2015)

Treatment PFPy (kg-kg) NHI (%) FCRy (%) PEy (kg-kg')
FP 39.0c 63.3b 51.0b 35.0c
OP 49.2b 63.9b 51.0b 34.1c
OM 48.8b 66.6a 51.5b 53.8a
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Relationship between nitrogen uptake above ground and maize yield under different fertilization(2008-2015)

B4 721000kg K ¥k, PK. FP. OP. MF flOM AHEHIEE
B4y 5 H14.6 kg, 14.5 kg, 9.4 kg, 10.8 kg and 12.9 kg
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Nutrient Treatment Leaves Bracts Stems Roots Corncobs Grains The whole plant 70.0
CK 316.4a 324.4¢ 332.6¢ 363.1ab 353.1b 373.1a 350.6b 600 + a
FP 322.0a 352.5b 389.3a 356.0b 380.3ab 361.4a 361.2ab ':E b
C OP 334.4a 378.4a 370.2ab 350.9b 354.3b 359.6a 358 3ab 50.0 d { c
o C
OM 312.0a 377.2a 370.0ab 364.8ab 400.1a 360.9a 360.1ab E 400 F d =]
MF 315.8a 382.6a 348.3bc 372.2a 389.8a 377.0a 367.5a 2 300
CK 6.6¢ 2.8d 33c 6.7d 3.5a 8.1d 6.3d oo
FP 12.5a 3.9b 5.1ab 13.7a 34a 11.4b 9.7ab 200
N ()Y 12.2a 4.7a 5.4a 11.2b 34a 12.6a 10.4a 10.0
OM 7.1bc 3.0cd 3.5¢ 11.4b 33a 99c¢ 7.7¢c
0-0 1 1 1 1 J
MF 9.4b 3.5bc 4.3bc 8.6¢ 2.7b 11.5ab 9.0b CK FP OP OM MF
Treatment
600 ¢ Leaves 1400 Bracts
500 F N a 1200 F be
o000 | ] 1000 [ ¢
= 200 ¢ & 80.0
% ’ 60.0
D08 40.0
100 | 20.0
Rt AL AR AL 2 it
CK  FP OP OM MF CK FP oP *H th / N B@% H & b
140.0 Stems 60.0 Grains
mo | ¥ 2 s00 F @ B
ol o | : SRR E B FEIEMERFR
° :
£ 800 | ¢ ; < @ E‘ - ™
= 300 } =
é 60.0 |
200 }
400 | S
200 } 10.0 F = (S C/N
0.0 : . . - 0.0 - - : - ] |I=l]
CK  FP OP OM MF CK FP oP oM MF
180.0 Comcobs 70.0 a Roots
150.0 . . be 60.0
& 1200 c 300
£ 40.0 c ¢
z 90.0 o &
T 600 20.0
30.0 10.0
0.0 . . . . D 00 . . . . ,
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Treatment Treatment



Carbon and nitrogen stock in various organs of maize under different fertilizations (kg/ha)

Nutrient Treatment Leaves Bracts Stems Roots Corncobs Grains Total
CK 394.5b 74.8d 432.3d 74.9b 186.5¢ 11509c  12313.9¢ :
FP 719.7a 337.5¢ 922.3bc 265.5a 598.5b 3749.3b :6592.8b :
C OP 707.9a 422.9bc 797.3¢ 282.2a 625.9b 4153.4b | 6989.6b :
oM 812.5a 454.0b 1204.7a 267.5a 618.3b 3897.3b 17254 30 :
MF 804.5a 568.8a 1122.7ab 338.7a 719.1a 4958.7a : _821_2_.5_31_ |
Mean 687.8 371.6 895.9 245.8 549.7 3581.9 6332.6
CK 8.2¢c 0.6¢ 4.3b 1.4b 1.9b 24.8c ' _éil_.2-c_ - :
FP 28.0a 3.7b 12.0a 10.2a 5.3a 118.2b : 177.4ab |
N OP 26.0ab 5.3a 11.7a 9.1a 6.1a 145.4a I 203.6a :
oM 18.6b 3.7b 11.4a 8.5a 5.1a 107.7b : 155.0b
MF 23.9ab 5.3a 13.7a 7.8a 4.9a 151.8a L 207.4a '
Mean 20.9 3.7 10.6 7.4 4.7 109.6 156.9
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3.00
3.00 xNemoro index X factor analysis O correlation coefficient X Nemoro index X factor analysis © correlation coefficient
250 z30r
st | Y:47-001 200 y 002113 40992
[=T1.4509
K R*=10.3126
E 1.50 | X 150 5 OPy L
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R2=0.0018 R#=02816
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3.00 x Nemora i x factor is O correlati i 3.00
L it anilysis eenckilian cacticient X Nemoro index X factor analysis O correlation coefficient
2.50 | 250 86.787
£ y ;
y 137.54 914
500 b RT=0.8893** 200 k N *
" < r’_x__/x—%
— b4
& 150 ¢ .50 | OM
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Nemoro index method

Factor analysis method
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Correlation coefficient method

BALST -

>0P>CK, RHAVER LD

Sample Nemoro index Factor analysis Correlation coefficient
Crop
Number . . .
Equation R Equation R Equation R
Mustard 48 y=14191x—-1599.2 y=33233x—-2500.5 0.400%** y=34564x—5613
Cabbage 36 y=41124x—-16605 y=100465x—24741 y=99634x—-300642 0.760%**
Maize 84 y=29083.1x+3359.7 =06635.2x+3343.3 y=7509x+2241.5 0.319%*
MM 48 y=17340x+1711.1 v=40573x+632.72 y=43028x—-3790.6 0.401%**
CM 36 v=44342x—-13902 yv=108418x—22743 v=108781x—30137 0.748**
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Ultraviolet-visible spectroscopy of DOM affected by long-term fertilization
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The Characteristic UV Spectra Absorption of Soil DOM Under Long-term Different Fertilization

Soil layers Treatments SUVA,s, SUVA SUVA
CK 1.78¢ 1.71c 1.39¢
NPK 2.64b 2.53b 2.14b
0-20cm NPKS 2.89ab 2.76ab 2.31ab
1.5NPKS 3.33a 3.19a 2.72a
NPKM 2.76b 2.64b 222b |
CK 1.80ab 1.72ab 1.40b
NPK 1.85ab 1.76ab 1.47ab
20-40cm NPKS 2.26a 2.16a 1.82a
1.5NPKS 1.67b 1.60b 1.32b
NPKM 1.66b 1.58b 1.30b
CK 1.47b 1.40b 1.15b
NPK 1.87ab 1.78ab 1.50ab
40-60cm NPKS 1.45b 1.38b 1.17b
1.5NPKS 1.83ab 1.75ab 1.46ab
NPKM 1.92a 1.83a 1.54a

Notes: Different lowercase letters in the same column indicate P<0.05. Same as below.
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