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The monitoring research of influence on fertility of black soil and
crop yield by using organic and inorganic fertilizers
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PENG Chang' ,ZHAO Bing-qiang®, ZHANG Fu-dac?
(1 Inst. of Soil and fertilizer, Jilin AAS 136100, China; 2 Inst. of Soil and Fertilizer, CAAS , Beijing 100081 , China)

Abstract: Through the monitoring research in black soil fertility and benefit of fertilizer, the result that increase
production effect, affect of crop nutrient and quality, evolvement law of soil fertility in condition of different ap-
plying fertilizer. It supplied basis for applying fertilizer rational and continued high yield .
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1.1 BRA%FH%

B4+ FES AR REARIL SR ERBEE N M,
HRBRIER , EEEHAEHNE, B 150~220m, F¥
BSB 4~5C ., ERFIBEE 34C, BEE\E - 35C, LEH
110~ 140d, & $ & 1600 ~ 3000C, E &K B 450 ~
650mm, 4 % & & 1200 ~ 1600mm, £ B & & $ 2500 ~
2700h.

RIFEER, BEREHEE. BHTFERK, KX
HWEEST 7.8 A4, Bk KB E, Mo HAT
‘WEE R BLE"., BEHE . AF5E, 8K TR
TRE20% ~30% , ERXBBEAY, PE>EHERAY KB
B ATERSSAWRE,

1.2 imses
“EIRB RSB KR O T RS R

BRAR, A HERL, REBRAFNLRK L RIVRY , h#F
H, kE 28 RERER, HERHEESFENT .

AA:0~20cm, BHER, B K&, 8 L BDR (BRI ES
, £, 80, fREL, EREEE.

A:20~41cm, K KL, R VNE SR (BB G,
BEBL BB BN, TREFEE.

AB:41~64cm, KiF 6 K+, /DEAREH , R RBS, 8
B, 8 EL, BHELE (B 2~5mm),

B:64~89m, iz K+, BORE W, VP BERR, B, B
BE, BRINEKESZ .

BC:89~120cm, BE 1568, ¥ £, R R &1, IR D B
.08, B, 8% SO, #EX HCl KA.

IR AR AR 1.8 2 R 3,
1.3 HERREIHSAZ

WA X T 1987~1989 1T 3 SRR, Bl
BRAE 10 AR, BAEM 2.1m? . FHEXR=EN 1.95kg/m?,
REE R 0.1804, EFREHN4.6%,/ N T 6%. HFEKBKE
VR E SRR, EXRET 1990 £/ 1%, HiERKR
AEEITF D) E (R, AR EY),2) CK(FHEY , K i
AB),3)N;4)NP,5)NK,6)PK,7)NPK,8)M, NPK(¥ &),9)
1.5(M+NPK) (¥ & # 1.51%),10)S+ NPK(¥ &),11)M
+NPK(¥ 8, Ek 24 . K5 1 £#1E),12)M, + NPK,

F1 TMHEYURER
Table 1 Machine component of basic soil profiles

RERK ®E BEREENEE(%) bjie.
Horizon Depth Contents of different particle size Soil
(em) 2.0~0.2mm 0.2~0.02mm 0.02~0.002mm <0.002mm texture
AA 0~20 5.50 32.81 29.87 31.05 CL
A 20~41 2.91 33.09 37.18 27.15 CL
AB 41~64 2.75 37.76 45.32 13.00 C
B 64~89 1.46 38.90 44.18 14.68 C
BC 89~120 1.41 38.93 44.21 14.45 C
CL:¥:3+ Clay loam;C:#5+ Clay soil
*2 tEmEwEER
Table 2 The physical properties of soil profiles
o i i BARE AL AL
. ore space of field Ventilated
Horizon Depth Bulk density Total pore space capacit re space
(cm) (g/em®) (%) el pore o
(%) (%)
AA 0~20 1.19 53.39 35.83 18.08
A 20~41 1.27 51.23 38.47 12.76
AB 41~64 1.33 49.83 42.08 7.25
B 64~89 1.35 46.53 34.04 12.49
BC 89~120 1.39 45.02 39.30 5.72
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Table 3 The chemical properties of soil profiles
RERBK 73 3 AR £N 2P0 £KO0  WEN # P,0s # K0
Horizon Depth oM Tot N.  Tot.P,Os Tot.K,O Alk.hydr.N Avai.P,Os  Avai.K,0 pH
e I — U ——— i — meg/kg
AA 0~20 23.3 1.40 1.39 22.1 114 27.0 190 7.6
A 20~41 15.2 1.30 1.35 22.3 98 15.5 181 7.5
AB 41~64 7.1 0.57 1.00 22.0 41 7.2 185 7.5
B 64~89 6.8 0.50 0.98 22.1 39 4.2 189 7.6
BC 89~120 6.3 0.38 0.91 22.2 37 4.1 187 7.6

/MXEFR 400m?(0.7m % 57.14m, 10 &), P HEF], X
B, BERAEYREK(KE),1990~1993 HFTE 13,1994
$EJ7 304, HEAER: N 165 kg/hm?,P,0s 82.5 kg/hm?,
K0 82.5 kg/hm?, B& 11 RS AHUESEHRENE N R,
HHLSTHL N B HHK 7.3, #5757 A& 7500 ke/hm? N R
ATHL N #hFE, A HLIEFENRAE, 3% 6970 1/3 BAEIEAE, ]
£23 BFRVABHETRLET 10em &b, #F8 (O2em) T
HEEHTEEAN. SET 4 A TR, HEAEH,9
A TR, % 18% /K™=,

2 GRS

2.1 A REREALEE N~ R

2.1.1 FRWEHE  1990~1994 £ A [F ALK AL
BEXMTHN REFTEMTFITFRA4ES B
PK #hR & IERHb B8 % BRI P-4 B 3, 387
BRI R M, + NPK>1.5(M + NPK) >NPK >NK
SH#FF + NPK>=M + NPK >N, 48 kg N 7= Tk
17~25 kg, & kg P,0s /= EXK 5~12 kg , & ke
K,O¥=EXK 0.6~0.8kg o BP N AE B KT

PREAKTF KB, % NEBYEIERILIE, BREE
BEHA, EXFBE EFHHBE, ZR BB,
1994 AETE T 5k, 2 42 5 AL AR, 7= B 2 3 i
R TR 6% ~30%

#1994 4EALHE R M AR T E, A [F) AR RHAL B2
LFRRIIE 6, HFE 6 B, B PK b3, HE
MERGFR W RBE, BATEREMKN
3460 7, B H N 6255 T (R F. BRI EE B AR MW
B, PR BIRFKKHF: M, + NPK>1.5(M +
NPK) >NPK< NP >M + NPK >##F + NPK> NK
>N, FEAEBHETEEN, ERBAZ, Bk
E¥m.
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AFE. 192 FHFR™E, HEM)S 0 REXRTE
LB WA 25% A T REE™IBER
K, 4 ETH=BW 36% . A VLIEMLIE X, 5B
PR ITE 24% DUF , A REFT N0 AR K™= WE B
B/, 8%, REAVILYAERSHA, A THE
R BT RE ST

Fa 1990~1994 EHLBEXK=R
Table 4 Maize yield of different treatment from 1990 to 1994

hbw TR T =g . CK 3=
Treatment Yield(kg/hm?) Average yield Increase
1990 1991 1992 1993 1994 (kg/hm?) (%)
CK 4065.0 4920.0 2647.5 4282.5 4837.5 4150.5 -
N 7080.0 8325.0 6442.5 7860.0 8970.0 7720.5 86.0
NP 8595.0 8895.0 6510.0 8752.5 11152.5 8781.0 111.5
NK 8340.0 8790.0 6540.0 8145.0  10207.5 8404.5 102.5
PK 5325.0 4995.0 3885.0 4095.0 4950.0 4650.0 12.0
NPK 8790.0 8970.0 6720.0 8362.5 11325.0 8833.5 112.8
M+ NPK 8145.0 7875.0 6615.0 6105.0 11047.5 7957.5 91.7
1.5(M+ NPK) 9030.0 9210.0 6780.0 7050.0  12787.5 8971.5 116.2
S+ NPK 6135.0 8100.0 7335.0 7455.0 10822.5 7969.5 92.0
M; + NPK 10320.0 9720.0 7515.0 8715.0  12825.0 9819.0 136.6
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Table 5 Statistical analysis of increase effect
RbFE Treat. X X-4150.5 X-4650 X-7720.5 X-7957.5 X-7969.5 X-8406 X-8781 X-8833.5 X-8971.5
M, + NPK 9819.0 5668.5 5169.0 2098.5 1861.5 1879.5 1413.0 1038.0 985.5 847.5
1.5(M+ NPK) 8971.5 4821.0 4321.5 1251.0 1014.0 1002.0 565.5 565.5 138.0
NPK 8833.5 4818.0 4171.5 1113.0 876.0 864.0 427.5 427.5
NP 8781.0 4630.5 4131.0 1060.5 823.5 811.5 375.0
NK 8406.0 4255.5 3756.0 685.5 448.5 436.5
S+ NPK 7969.5 3819.0 3819.0  249.0 12.0
M+ NPK . 7957.5 3807.0 3307.5 237.0
N 7720.5 3570.0 3070.5
PK 4650.0  499.5
CK 4150.5
L.S.Dy 05 = 1206 kg/hm’; L.S.Dyp.o, = 1608.6 kg/hm?
£o TREEERALEELFFHE(1994)
Table 6 Profit of different fertilizer treatment
# A B (kg/hm?) = B
Input Output Profit analysis
R 4™
ng  Bmw _ SN BE FEM ap yamwe LTR O RE
Potassium , — . riple Amrmmum WA Sumof Yields Increase i Increz_ase
treat. sulfate Ammonium  super nitrate Straw  money (kg/h?)  (g/ha?) Cost of profit
phosphate (¥ /hm?) per kg after
fertilization
CK 4837.5
N 471.3 659.8 8970.0  4132.5 0.16 3472.0
NP 179.4 379.1 979.5 11152.5  6465.0 0.16 5178.0
NK 165 471.3 990.0 10207.5  5370.0 0.18 4380.0
PK 165 179.4 688.5 4950.0 112.5 6.12 -576.0
NPK 165 179.4 379.1 1309.5 11325.0  6487.5 0.20 5335.0
M+ NPK 165 179.4 379.1 23100 1471.5 11047.5  6210.0 0.24 4738.0
15MHNK) 165 269.1 568.7 34650 2208.0  12787.5  7950.0 0.28 5742.0
S+NPK 165 179.4 379.1 7500  1455.0  10822.5  5985.0 0.45 4515.0
M, + NPK 165 179.4 379.1 60000 1729.5 128125.0 7987.5 0.22 6258.0

H (Note) : 1994 £Ef4% Amminium nitrate1400¥ / t, —4% Ammonium 2500 ¥ / t, =3} Triple super phospaate 2000¥ / t, BiE4F Potassium sul-
fate 2000%¥ / t, A PLAE Farm manure 7¥ / t, ¥ Straw 20¥ / t, EK maize seeds 1000 ¥ / ¢, ¢ . H A EF 2 F T 3k 4B the cost of seeds and

managementwas not deducted,

2.2 AEREALEREY IS TR RERIE
HR7TED BEFERTRAEKES N &
HRTFXH, NNNP.NK A BE# N S840 5
CK 3¥1m 23% ,33% 5 31% ,NPK F1 M+ NPK 31
42% ~46% ,1.5(M+ NPK)#¥ 76%, £ 7 &5
W, ERFR MK S P,Os 8, N X KXt B 1 in
11% ; NP.NK 4 ##fin 17 ~26% ; NPK 1 M +
NPK 311 35~39% ;1.5(M+ NPK)#1 67% o
PRIR BEEHE—FE (R 7) B IIEE /N T

R, N AL XTI 7.5% ; NP NK 4b## in
130.15% ;NPK 1 M+ NPK b B3 i 23% £ 4';
1.5(M+NPK)AbEH I 40% £ 4 o

HRSEN MEXFRERSEUNBXE
TrkaE, THRIBERN 4% LA, BAKM 8 Fd
TRERAHMEREHE MEE, LI EAE VLS
FLABIX B0 B , B 5 R e R X 3840 40 % , 8 Fp4( 3
BRIENN 4.5% , BIERRIE N 2.9% ., RIFFIIEFL
HEACHE , A BB PR B VE R
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Table 7 Change of N,P,05, K;O contents in maize of different treatments
bsg i) F$I Grain 22 Shoot HER Root S Total
N PO KO N PO KO N PO KO N PO KO
CK 84.30 16.35 30.15 62.10 38.70 147.30 2.55 2.85 0.90 148.99 57.90 133.50
N 126.00 18.15 32.40 55.50 43.20 109.80 3.00 3.15 1.20 184.50 64.50 143.55
NP 125.85 20.70 34.80 68.70 49.05 118.20 4.20 3.60 1.50 198.60 73.35 154.50
NK 144.15 19.05 34.05 63.60 45.60 115.95 4.50 3.45 1.65 195.00 68.25 151.65
PK 85.95 16.50 30.30 61.95 3.90 102.75 3.00 3.00 0.90 150.90 58.50 133.80
NPK 151.50 22.65 37.20 62.40 53.85 126.30 4.00 4.05 1.80 217.95 80.55 165.30
M+ NPK 147.60 22.05 37.05 60.30 52.50 126.00 4.20 3.90 1.80 212.10 78.45 165.00
1.5(M+NPK) 179.55 27.45 42.30 78.75 65.10 143.55 4.80 4.80 2.10 262.95 97.20 188.40
S+NPK 147.75 22.05 37.05 60.15 52.50 126.00 4.35 3.90 1.80 212.25 78.45 165.00
M, +NPK  180.30 25.65 43.95 79.20 61.05 143.70 4.05 4.50 2.10 263.55 91.20 188.40
A JEHE 72.00 13.95 23.85 49.20 32.85 78.60 1.50 2.40 0.60 122.70 49.20 105.75
£3 EXRTFHRERARSTL (%) BB FEFFILAE X .2 WA HLABIALAE X 2§ F A
Table 8 Protein change of mafze seeds SRS, BHE N 4% ~7% ,20~40cm
8 Fi M1.2% ~2.7%, NK.PK X# 34 th 2% &
Jrm o wm o EAM REROMER gy 3% Zf. HREREHAK,EE
reat. Starch  Protien 8 amino  Lysine
acids AT AR . HALBRE pH 7E 7.5~7.7 Z B
CK 73.60  7.36  36.68  2.78 3, XHBESR
N 70.40  9.45  37.55  2.82 2.3.2 ARELEXT iy EEEEE 1989 45
NP 69.50 10.40  37.60  2.79 RIS+ S 1994 EMHK T &40 LR
NPK 6990 1036 3750 2.89 REMFIFH 10, BR 10 B = EMAHEN
1.5(M+NPK) 70.10 10.98  38.34  2.86

2.3 AR AR X+ 3R B0 51 B R
2.3.1 AFEEREE IR HE w5
IBJ5 (1989 4 ) 4 5 1994 SE N3R5 4% 4b B A% + 3
FAEAFI TR 9

MEIFY, BHAEMEER, EREEE
BT RAE HETH 4% ~8%,20~40cm FE
3% ~7%, HIEA VLR IHEFERER 0.07~0.5 g/
kg; ZEFMANUER, ¥ mas, $HEHm 2% ~
10% ,20~40cm 3/ 2% ~ 11% , 3B H YLK 4%
{H4E3 0.5g/kg EH . ZH FEM 2 WA HLAE
MEER, £ 8. BERZLHMBEE, 2 m
3.1%~8.6%,20~40cm 31 2.1% ~7.6% , HRK
BNEHETRBEE HE TR 7.1%~20%,20~
40cm FHE3.1% ~4.7%, ZEE- EEM 2 A
REHALAR X , &8 F A 3 9% 2 3 g &, #2338
1.4% ~23%,20 ~ 40cm 30 1.5% ~14%, NP,
PK FIAg HLAE in 46 B X A5 %% B tho 2 38 fn s 4, 5 hn
BN 10%~15% ; HAS X W E TGS, HEZ
T 2.3% ~6.5%,20~40cm FFE7.5% ~11%,

EX, F MABEE TREE, THRIEEN 2% ~
10% , {EL% HEFAL B X S 38 g e, 38 v BE O 2%
~5%, 25 A VLRI X S FLBRE 21
#OWIBE R 2% ~5% , MLIER 2 FTE&E, T
BB N 4% A£G . BEEKILEMESILERESH
FEE
2.3.3 RFIMEAEAL Bt 4 8835 5 V45 B AL kLA A
REWH HETSRIBH FRE-FEXRRS
N 8% 184.5~264.0 kg/hm?, H o + 3 HE N 148.5
kg/hm?, 2115 55% ~80% . CK.N.NP.NK X &%
BUIRAS , NPK X 324 4835745, A HUAE 4L AE X 2>
EME, —FTEXRRIK P,Os BH 64.5~97.5 kg/
hm?, Hd + 38t P,O5 58.5 kg/hm?, £ 5 SRR
(1 60% ~90% , MEBEIX AHLAE ML IEX D BHR,
N.NK XH Tk, —ZERRIK K0 & 144.0~
187.5 kg/hm?, 3 o + 884t K,0 133.5 kg/hm?, 4
G IR UEL R 70% ~92% o HESH X A HLAE 4L AE
XELBBRR RELE TR,

EEARBEMGT, RIERAFEN 21.5% ~
46.0% ;B AR FI FH 3K 18.7% ~40.4% ; ¥R AE A A
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Table 9 Change of soil nutrients of different treatments
UL BE AR £N 2P £K W# N R P EH¥ K oH
Treatment Depth oM Tot. N Tot.P Tot. K  Alk.hydr.N Avai P Alk.K
(em) e grkg s e mg/kg -
SH)E 0~20 23.3 1.40 1.39 22.1 114 27.0 190 7.6
(1989 4£) 20~40 15.2 1.30 1.35 22.3 98 15.5 181 7.5
=H 0~20 23.4 1.44 1.39 22.8 115 27.4 195 7.6
20~40 15.2 1.34 1.37 22.4 97 15.7 183 7.6
CK 0~20 21.4 4.11 1.30 21.1 110 15.6 190 7.6
20~40 14.3 1.21 1.25 22.0 95 14.1 182 7.5
N 0~20 21.2 0.11 1.21 21.8 112 15.7 191 7.6
20~40 14.1 1.23 1.25 22.1 95 14.5 180 7.6
NP 0~20 22.2 1.22 1.25 21.5 113 31.1 190 7.6
20~40 14.0 1.05 1.20 21.7 93 17.1 182 7.7
NK 0~20 23.0 1.26 1.17 22.5 112 19.1 194 7.6
20~40 14.5 1.21 1.20 21.7 96 15.5 185 7.5
PK 0~20 22.9 1.30 1.35 22.9 112 35.9 195 7.7
20~40 14.8 1.21 1.31 22.3 98 17.5 187 7.6
NPK 0~20 22.4 1.30 1.32 22.8 113 26.3 190 7.7
20~40 14.1 1.24 1.20 21.9 98 18.1 182 7.6
M+ NPK 0~20 23.8 1.29 1.35 23.0 115 28.6 191 7.6
20~40 15.6 1.26 1.30 22.5 96 19.5 180 7.6
1.5(M+ NPK) 0~20 25.8 1.49 1.57 23.5 120 32.9 195 7.6
20~40 16.5 1.35 1.51 22.9 110 21.6 184 7.5
S+NPK 0~20 23.6 1.35 1.41 23.4 110 31.2 194 7.6
20~40 16.1 1.25 1.36 22.8 96 19.7 185 7.5
M, + NPK 0~20 25.2 1.52 1.71 23.7 121 32.0 196 7.6
20~40 16.8 1.40 1.54 22.5 107 22.1 183 7.6
11 NPKEFAE
Table 11 Utilization rate of N,P,and K
Ab3 AL & (kg/hm?) YEY R ik (kg/hm?) 5 CK % (kg/hm?) FIFER(%)
Treatments Fertilizers amount Uptake of grain Difference to CK Utilization rates
N P,0s KO N P,0Os KO N P,0s KO N P,0Os K;O
CK 0 0 0 148.95 57.90 133.50 - - - - - -
N 165 - - 184.50 - - 35.55 - - 21.5 - -
NP 165 82.5 - 198.60 73.35 - 49.65 15.45 - 30.1 8.7 -
NK 165 - 82.5 195.00 - 151.65 46.05 - 18.15 27.9 - 22.0
NPK 165 82.5 8.5 217.95 80.55 165.30 69.00 22.65 31.80 41.8 27.4 38.5
M+ NPK 165 82.5 82.5 212.10 78.45 165.00 63.15 20.55 31.50 38.2 24.9 38.2
1.5(M+ NPK) 247.5 123.75 123.75 260.25 97.20 188.10 114.00 39.30 54.60 46.0 31.8 44.1
S+ NPK 165 82.5 - 212.25 178.45 - 63.30 20.55 - 38.3 24.9 -
M; + NPK 315 82.5 - 263.55 91.20 - 114.60 33.30 - 36.4 40.4 -
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Table 10 Change of soil physical properties
W i& ?i_ AR H B K FLER ﬁ%_‘ﬂﬂi
Treatment pth Unit weight Total pore space Rore space. of Ventilated
(cm) (g/cm®) field capacity pore space
SIS 0~20 1.19 55.9 35.8 18.1
20~40 1.27 81.2 33.5 128
=] 0~20 1.07 58.5 41.8 17.5
20~40 1.26 51.6 34.1 16.7
CK 0~20 1.24 54.2 32.5 23.7
20~40 1.29 50.5 33.0 17.4
N 0~20 1.25 55.6 40.5 15.8
20~40 1.28 51.0 37.7 16.7
NP 0~20 1.25 54.6 36.5 16.7
20~40 1.28 51.0 36.4 15.2
NK 0~20 1.24 55.5 38.4 17.4
20~40 1.29 51.9 36.1 15.9
PK 0~20 1.21 54.6 32.8 17.8
20~40 1.29 50.4 32.6 12.6
NPK 0~20 1.24 54.8 32.6 17.8
20~40 1.29 50.6 31.4 12.8
M+ NPK 0~20 1.10 57.8 40.5 17.3
20~40 1.25 51.6 34.1 17.5
1.5(M+ NPK) 0~20 1.09 57.9 41.0 18.1
20~40 1.11 53.4 39.3 16.9
S+NPK 0~20 1.10 57.0 40.9 16.1
20~40 1.22 53.3 38.0 15.3
M, + NPK 0~20 1.10 57.4 42.9 18.3
20~40 1.20 54.3 40.0 17.1
3.3 AYLEHUBESRA, 7T Ly EER,
3 4EE FE AR AR e Sy, R - BT AR, SR B ALAEF
FFE 10% L L,
3.1 HEAET B BB E KR, 1990 ~ 1994 FF
BRI 86% ~136% , 45 kg N EXK 17~ 8 # L K:

25kg , 1§ kg P,Os H# 7™ 5~ 13kg, & kg K,0 7™
0.6~8kgo U 230~415 J&/hm?,
3.2 HMEAERTBR B E ER FROAMEA N.P.K &
BEBTHNEAOR.SHEER HIEBEARSE
#,N.P.K Btit A YL ICHLAC AL e ok 2% 76L& A
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