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Table 1 Chemical properties of yellow fluvo-aquic soils

AW . . R BEme
+E AanEe | 2x 4 (ppm) | R (ppm) (%)
(cm) pH (%) (%) (ppm) Hydoly- (ppm) Avail-able Calcium

Horizen 0. M Total N | Total P zable N Avail-able P K carbonate

0—-23 6.8 0.81 0.075

0.058 49.30 22.00 85.00 8.84
2350 6.8 0.51 0.050

0.067 27.30 4.12 87.00 8.84

* FTHLR R E RS bk K AR R B Y 53, U A 0.5 mol BRI, ii?&ﬁ’ﬂiki&i%&& B R R
bL. 47 oo

() ABLASFE ARDNREEHTHS, HE—RRHE, ﬁﬂ'%ﬂlﬁ??ﬂ?ﬂ/"o M.
MY 6x22.5m, PUMEE(EH 2 R), MNEAEF: L FEBERZE (W.S. M), T &2 K
(NH,),S0, 60.13 AF, Cs(PO,), 3.5 AFF; Il MM (P- M.), & (NH,),S0, 27.63 2
. Ca(PO,), 0.71 4fF, K.SO, 7.5 AFF; UL SEFE (H. M.), &3 (NH,),50, 50,13 A FF,
Cs(PO,), 26.4 AFF, K,50, 3.3 AF; IV. {LBB (C. P.) #EA (NH,),S0, 95.13 AFfF, Ca(PO,),
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60.71 AFF, K.SO, 20 AFF, ZRHE () MER (11, 1) AR, A 0000 AT (BE)KA. A
REXERASAT HESH N, P K SBKE, HHERARPRRBY AN E,

ARG R U RIAT R R MR S M T R, A S4-SFERNEIA 023 em £ BN,
EPEIBLNECNERR: AR 4 SRHFE 13 3), EERRBRESHENAR,

TR ASARARE, REREY 0—23 cm [ 23—50 em; AR MBS @RS AR
AWERRARAN Y T AR FRERBEARER L, LB REX BRI, AEE5R
MBS FENENE ANBREAD; HRHBE(ES LT RS 32 K, 30 2402 LKtk
ﬂ%mo

TR B g R

(=) BRESEAFILAHRR

Ly o FANBRERRE, 0—23 cm T EHAIERRERFE-M, 55%/LEH
LR EES NS 4658%, 26.15% R 20.12%, KPARAYAE XA ZTEI N 8, 3
BEX L DERF, R FEH 1985 ENRRES 1977 FHEMATALLE, F95
BN 0.94% . 0.70%, 0.47% F10.25%; fmiE AT 100 % BE, NISEAES 2384
115.24%,85.28% , 58.04 % M130.79%, BM{LACHY L3, R TRER M, L, 1
BLRERBA—EMNCE 2).

%2 AMLBRPHEATARESROKS

Table 2 Tl.le effect of fertilization on the organic matter content in yellow fluvo-aquic soil

L ENAENES '(%)
Soil organic matter content (%)
Wb T2
(cm) £ 3 (Year)
Treatment [Horizon
1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 95‘”‘2:3?;2&:@{3'

s i

1 REE 023 |0.8112 | 0.979| 1.030| 1.230| 1.670| 1.857| 2.112| 1.482] 1.746 1.435| 0.9348 [115.24
“W. S, M. | 23-50|0.5148 | 0.726| 0.586 0.590] 0.627| 0.901| 0.768| 0,535 0.619] 0.652| 0.1042 | 20.24

1 HEe 0-23 |[0.8112 | 0.968 0.850 1.050{ 1.260] 1.607| 1.717[ 1.352{ 1.503| 1.235| 0.6918 | 85.28
*P. M. 2350 {0.5148 [ 0.671| 0.504] 0.560] 0.679| 0.924] 0.610] 0.698 0.685 0.650| 0.1702 | 33,06

i SR 0—23 [0.8112 ] 0.892) 0.943| 1.130] 1.160] 1.561( 1.593| 1.210] 1,282 1.176| 0.4708 | 58.04
"H. M. 23-50 10.5148 | 0.572] 0.544| 0.560] 0.768] 0.947| 0.565| 0.556| 0.575 0.622; 0.0602 | 11.69

v g 0--23 |0.8112 | 0.825 0.818] 0.940| 1.002| 1.083} 1,175 1.100[ 1.061] 0.979) 0.2498 | 30.79
*C.F JZS—SO 0.5148 | 0.484| 0.474) 0.600[ 0.580| 0.958 0.734| 0.524| 0.575 0.605| 0.0602 | 11.69

* LUSIBAT % 100%, SIBE| 1985 80U E 5 Ko
BELBREALHETVRER AR 2 BEETHESTER: F= 157> Fiaun

0.05=3,079

BRI ARBENCXIRBEAT, BE  HREBERKE, ©IFNHTHEEE. 8
B RS IR AR, VR & RO K EREFE AR 04558,
0.2571%%, 0.1963%* > L. 5. D.gqoorm FIREBBIRER BH AT TRBEKFo £H

0.05=0,

&BEEF&%BEX&%&HHE%D%EHEH;%%@;@ 0.1987%* 0.2595%* , . L. 8.D.; gm0,

’

0.03=0 6%
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Fig. | Effect of fertilization on the accumlation of O. M content in
yellow fluvo-aquic soil
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(=) BRESERLEADHER

CEARRE N EER BN R R, RIEABLE RN, R PLBHORRBRE LN
ARG BOURETME. AWAAENREEESLN, 0—283m tEMHLALES
b AL RS AR A3 R 4F » B 2SR 35 43 B 1M 31.0% , 18.31% F111.27 %, LR HLABH R %
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Table 3 The effect ot fertilization on total N concent in yellow fluve-aquic soil

LSS E(%)
‘ Soil total N content (%)
i B
(cm) £ @B Year
Tredtmemt Horizon 19855 1|
1977 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 > FPlio77e ] o
B |

F=3iid 0—23 |0.075 0.089 0.079] 0.100] 0.087| 0.095{ 0.103} 0.098 0.109| 0.093; 0.0038 45.33
S. M 23-50 [0.050[ 0.047| 0.054] 0.049] 0.040; 0.053| 0.058 0.044 0.046] 0.049—0,0004 —8.00

. M 23--50 1 0.050[ 0.051| 0.040 0.042| 0.043/ 0.050| 0.051] 0.054{ 0.062} 0.049] 0.0013] 24.00

x
w
AR 0—23 |0.075 0.089 0.063 0.079| 0.076{ 0.091} 0.102| 0.093] 0.092] 0.084/ 0.0019] 22.67
P
45

g 0--23 |[0.075| 0.078 0.062{ 0.081| 0.082 0.071} 0.085 0.087| 0.092] 0.079| 0.0019] 22.67
2350 [ 0.050| 0.044| 0.041| 0.044; 0.051] 0.045/ 0.041] 0.044/ 0.042| 0.045/—0.0009/—16.00

M
114l 0--23 |0.075 0,075 0.061] 0,073 0.070| 0.060| 0.076| 0.079] 0.074} 0.071|/—0,0001] —1.33
F 23--50 | 0.050{ 0.058] 0.038) 0.048] 0.042) 0.052) 0.053] 0.044; 0.044] 0.048—0.0007—12.00

LEEI LML WARGERR P = 1255, > Fyomns BOSLEALNEHE

RS BEESH TREEKE. BEREEROMT S BORRR, LER F A=
750%%, > Fopoim W8, SEANERBEEGXATREEAT. £ ¢ H2RH

SRFER, BERE, THERBNRE, LARIARBE, KEREN 0.0197**
0.0124**, 0.0065** > L. S. D.oymomes Z5FBEYBBIUR BEKFo T EH HLAEH
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Effect of fertilization on the accumulation of total N in yellow
fluvo-aquic soil (0—23cm)

ERE>EEEMDEE, XERE0 0.0073**%,0.0132** > L. S. D.on—mss ZFE
WK TR BEAFECE2),

(=) BESIARNER

SPELHE BN RRI, HIEERHAEER. 2ELEEG, 0—23 cm #
EED2MEREHEHES, tWIFIERTH 1977 FELHMINEX 0.0057—0.0018%,
5B 87.93%  58.62% , 58.62% F127.58 % , PUFPALIR i, 55 B> 15REIE> S
FE>1LRB(R 4)o HZR 4 BRELFESWHERKRE, AARERS BAKRE, &44n

0,05=0,0033

Fa4 WALHEMNLIBALRTBHEW

Table 4 The effect of fertilization on total P,0, content in yellow fluvo-aquic soil

e REE(%)
Total P,O, content (%)
big: TR
(em) £ 4y Year

Treantment (Horizon 9 £ 1985 H
19771 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 11977 9 b T

b3} - ¢ g
FER 0—23 {0.058] 0.075| 0.073| 0.071| 0,.080{ 0.092| 0.076} 0.075| 0.109| 0.079] 0.0057| B87.93
W.S. M 2350 | 0.067| 0,058 0.059| 0.064| 0.080{ 0,069 0.078] 0.055 0.046| 0.064(—0.0023—31.34
R 0—23 0.058{ 0.071| 0.084| 0.076; 0.080 0,072| 0.096| 0.077| 0.092| 0.078/ 0.0038 58.62
P. M 23 -50|0.067| 0.057| 0.062| 0.066| 0.080| 0.068( 0.094| 0.081] 0.062] 0.071|—9.0006, —7.46
S 0--23 10.058 0.067 0,059 0.073] 0.045| 0.078; 0.072| 0.077| 0.092| 0.069] 0.0038 58.62
H. M 23—-50 | 0.067| 0.058/ 0.060 0.051| 0.043] 0.062] 0.069} 0.062| 0.042| 0.057|—0.0028/—37.31
1LRE 0—23 (0,058 0.060 0,069 0.067| 0.046| 0.084| 0.071| 0.077| 0.074| 0.067) 0.0018/ 27.58
C.F 23-—50 {0.067| 0.058| 0.052| 0.049| 0.043| 0.064] 0.067| 0.057| 0.044| 0.056{—0.0026|—34.32

Content of soil a0l P
TRk (%)

o7 1979 1981 1983 1985
LE} Years
3 EMHEETMEBHORR (0—23cm)
Pig. 3 Effect of fertilization on the accumulation of P,0,
in yellow fluvo-aquig soil (0—23 cm)
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TWERNERFH ~3.14* > Foomisry BRIKET B EKFo tHERORRARN

B3, TMESHSRORSLRBEN, Flin 1985 £5 1977 £HELE, 0—23m +
B rh, IR & B AN G 44.8—33.7 ppm, HAEEE>EHE>SEE>LE, &
HEEEAER R AEES 32.94% UL, HHE#SRSMME 140—100
ppm, LL{LIEHEE 34.6—30.77 %,

(W) BESLMRAKR SR .

RES o FRBHERED, FHENEES L HEERABREORERNBRSM
ERERRNOEW, SHEHEES, 0—23cm L EH I HEEROSBRESD M S X
71.43%.,57.14%, 14.29%; HR T WAGHRO SR EEHBHEM, A5 SBREOE
538> HEREALRER T INSY BN 60.41% , 170.46% R 118.76 % ; #1858 AMAILE
(HA/FA) BT LI 1—7 15(3K 5)o MTTEH, FIZFS IR IR R o+ maoth
TR TR0 S ki S T D T 3o 9 - 390 £ 200 B 33 4 5 3B A (R 2 - A
RERNER SR EEEH, '

x5 AMALBEMNEIRRARRAKARHES

Table 5 The effect of fertilization on :0il humus and ion exchange
) capacity in yellow fluvo-aquic soil

RARSR(%)  mymos) & (%) x| | RAE
it o= *‘Zﬂ)ﬁ Humus (o Humic acid e e | M ﬁ§%> (e/100 35+)
Treatment |O %,1 HHE& gumin- Exchapge
’ A/FA ity
am| mu | o [son| wu o[ sew| capac
wiisrg% 1.75 {1 0.48 | 71.43 0.22 (45.83 60.41 | 0.26 54.17 0.82 1.27 9.70
ERE 1.50 | 0.44 | 57.14 0.34 (77.27 | 170.46 ! 0,10 | 22.73 3.31 1.06 9.16
%{HH& 1.28 1 0.32] 14,29 0.20 (62.50 ) 118.76 | 0.12 | 37.50 1.66 0.96 8.76
étHE;'; 1.06 { 0.28 0.0 0.08 [28.57 0.0 0.20 | 71.43 0.40 0.78 8.70

(R) HESEAANTHESH I REBRTBENNEE (023 cm)

S ¥ERNEREERE. SREBEREHFER LR, AR HaRTRE, "THEE
B REE~EEQNETRG QRS L MER, HER TRROEREEERT,
EURAEEEEE 2 FEMERGERER: BEEENLARRBRREMES, &
R BB E R 5 SR ABRRR AR B FERNI R SR, BHT MBI RBEA D
8L LER 1 (R 1—4). SRRES £UE, T MNENMESSEERER, LEA
AR BN, TR RESEA TR Q8 BRI, T A ESE Bt 3 + a R
 FrEEHMBM R ENRBE, WERK | (B 5—8) RRZH. A2 BNEES
BAEs £RURATRUAE - AR AR _

RBLBWAd—SEREERETRENT, AUHROETIRERTAER LK
BER . AREVERLE R EE ARSI E, T A BN LA LR B E, LA
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0 (RA 1, 2) MR U (A 3, 4)0 BInsEiE 2 /5, ERERELEHPERERR
FLER, M3 B AR A0 TR B A PR FLBR T LB Tk EERBE IR, BB E. I
BRI CRRAT 5, 6), B W (A7, 8)0 2B S5 F£/R, THRILRISIE K. miEaE
R 4, S R Bk B/ N R AR R T B KT ARUE RORDIR B 4, o RS AR R B RO AE
HoT iR, R MRA RS DB BN LERKZ, MEARE T hEBERRRR, BLERE
B IR 1T (R 9, 10) FIEE R 11 (A 11, 12), EILH:._IEE DL, THYK
B& JaukN: O /A L

BN kAR T ERRE, ERAENEN TS LN SR ERRIOE
o 0—23 cm :EH, AT 0.25 mm FKREFN EH, BFAAT 1977 £r913.9% L

FH3) 1985 4EH) 21.0—24.4 %, TusE(LRERS L8, Wik 13.9% PEIE 11.27% (B 4), T A

3 26,0} '
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Fig. 4 Effect of fertilization on soil water-stable aggregate in
yellow fluvo-aquic soil (0—23 ¢m)
¥ WHLBEXLIKRBEHANSHERNROER
Table 6 The effect of fertilization on soil water-stable aggregates in
yellow fluvo-aquic soil
KBRS R(%)
N B Soil water aggregate content (%) >0.25mm
Treatment |4 m [3—2 mm{2 —] mm|l—0.5 mm 05025 0.25—0. 5025 mm| Mfr | (%)
\Ni%.BEM 1.27 0,33 1,60 4.33 16.87 9.67 24,40 13.13 116.50
%ﬂﬂ& 2.47 0.33 2.40 4.67 11.13 7.33 21.00 9.73 86.34
%{HH& 0.07 0,20 0.80 2.60 17.93 10.73 21.69 10.33 91.66
étm'é 0.0 0.00 0.73 2.73 7.80 6.40 11.27 0.0 0.0
(0—23cm)

TMEN AN ENEABEARARGE ) U ENARARKARALERZRE LR



192 + | 2 i 27 %

. DR B IEE T AR L M, MRS DN e E R, N1
EYERERG T RERGE RFNER K.
1985 FREREREZH.LFHEEEH LN, 023 cn T ERPELER ., HERE.
R B 25 0T HE BB LU AL BB IRAOIE IR (3% 7)o ST R A, L G TEME (03858, X PTDL (.1 30
rh— e D) Y R PR RO » S0 BLIRL T DL 5 T8 10 2% 5 B VR D RISCR PR OB 3%
o '
27 RMLHEHIREHTHHES

Table 7 The effect of fertilization on biological activity in yellow fluvo-aquic soil

& @ l 12 . B L
Treatment (cm) (mg/10 2+t - 30°C) (mg/l MWt -37C)| (mg/l 5Tt - 3I7C)
Horizon Protesase NH,;-N Utesse NH,-N Alkalina Protease
FiE 0—23 4.61 1.88 .22
W.'S. M. 23 -50 2.85 9.91 0.78
HEE 0--23 4.28 1.91 2.32
P M 2350 3.42 1.18 1.16
OEE 0123 4.80 1.84 2.16
H M 23. 50 2.95 0.80 0.73
Jia:: 0—23 4,13 1.68 2.08
C.F 23—50 2.57 0.77 0.81

* RAMAT =MD A%, REA Hoffmann ¥, #MEMA Lxusbc B&%k,

(R) wESE£NEFR

B SEEERE.DREERER, K& T LHNB L ENSE, SHRNET
AR R RREN 38R T MR SNER RS T IREKE, A/NEE
BREFREAE T REFNLHREG, EEMRR I FHEZIHELHKIMENLER
ESEENENHRMNSNEERSFRILBE D, ARBEEENER, LREHTN
422.16 A7, BB R A SRR, X /NEEEN 417.46 AFF, (LIRHIN P 372.19 AT,
RADUELE RS B 13.43—12.16% (% 8), MR SPRWELH EFHER, &L

%8 FMLBERLNR-RHES

Table 8 The effect of fertilization on wheat yields in yellow fluvo-aquic soil

S NEERCATE )
W om eat yield (kg/mu)
Treatment 1978—1985 E R FELHR M= Increase
Total yield Average yield
y gy AR (k8) (%)
wij%.mm 3377.27 422.16 49.97 13.43
Rum 3339.66 417.46 45.27 . 12.16
f’LBI&E 3339.69 417.46 45.27 12.16
& 2977.75 2.9 0.0 0.0
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BENEFROERE FH = 609" > P K= RERDHUESTIRDHA L.

B ¢ ERRHERRY, RAHVUIBE L AR I B R 99.94°%, 90.53%%,
90.53**, > L.5. Dygmp , MM RERDHMAZTRDH AT, B 9 FHLA

ETREREH, BRI SEESENREL, SEEED-RURS
PR B LT L AE RS SRR o

Bt o EESRAEEE ZEEENSEEEREE L ENRREREN. EHE
5Btk H% 8- 0B e RREE R, RESRALMANERRL.B. HCEY
& 5 L A HE AL R AR o .

LR A E 5 AR R R - E A SRS PR AER AR,
FREXS FHABBRMASEETRBNM, XEHNTERERBREN T MENTNES
P8R e ¢ R K R TR, 3R S rh A R PR AL T 3RSy, BN RO WER
Ho TiAMEARE MR TR SR, ELHENRERE—E MM, HH
RERREENANEREILRGERER. BBk e O REE, ¥
BHENGNESAERET HERWBROBEEH.

FARBBAASBERE THRK: SRIEVTHEREMBESEZS:, bt
FESE R 0+ E SRR A PR, X1 B P RS AR P AR ARt K LS R oL
HehEo HTH—FEFLIBMENINETRSED=BOXR ATREARKLFT,AEFT
& EEHE—F R RN

$ % X W

[1] hEMEREERLMPRE, 1978 LA . ERRKEBEM,

[2) WRALSBEBITRE, 1984 MK R, R,

(31 BEBREY, 1984 LHMEEFMOMT. LWEHR% 21 43 8, 229-236 |,

(4] BR%E, 1983 HEIER 5L HMRERGEHTR. LHEH,H3 M, 5—10 T,

(5] @HEE, 1987: LRS- WRNRENRR. THRERH 1M, 13417 K,

6] B. T. Cheng (HEH%iE) 1982: LMHHMAFIN. HEHURML

{7] Foster, R. C. etc, 1983: Ultrastucture of the toot-soil interface. The American phytopathological
Society, pl2—34, Minnesota. U, S. A.
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LONG TERM STUDY ON FERTILIZATION ON THE CHANG-
ES OF FERTILITY OF YELLOW FLUVO-AQUIC SOIL

Yang Shuhua and Huang Yujun

(Instituse of Soil and Fersilizers, Chinese Academy of Agriculturals Sciemces)

Summary

This research work began in 1977 and has been continued for ten years. Field experiments
were conducted in the region of yellow fluvoaquic soil in north China. Data obtained showed
that the increase in total carbon of soil through application of different organic manures ap-
peared much more significant than that applied with chemical fertilizers. At the same time,
the contents of various humus fractions and the amount of waterstable soil aggregates were also
increased greatly by application of organic manures. The above mentioned phenomena could
be observed by micro morphological characteristics of the soil. Correlations bstween soil treat-
ments and crop yields were quite significant in spite of changes of weather conditions during
the past nine years. By assuming that the contents of humus, water-stable soil aggregates, etc.
be reliable index of soil fertility, the cffect of wheat straw and organic manures on crop yield
are much greater than that of chemical fertilizers.
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1, 5, HFEMEM2 ERSE (0—23cm) 2,6, EWEHE2 £RSF (0—-23cm)
3, 7, GEBEE2ERS F (0 23cm) 4,8, L2 FR5F (0—-23cm)
RA 1 LEamEnanakasig (xop)

Photo 1 Scanning clectron microscopic photographs of soil ultra-microstractures
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1, 5, 9. FRMEIE L, 2, 5 £ 5, LMMER: LEkhBnMARESREMBNLY (0—23 cm),
2, 6, 10 F5EABIEAE 1, 2, S £ fE, HIMMIER: hB/REARKZEREMNKEARE (023 m),

BR2 A BRREREE x20)

Photo 2 Thin sections of soil
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3,7, 11 GEAGEE L, 2,5 R, tHNES: HERRRREGNEARKZEXAREKNER (0-23cm),
4,8, 12 HEILAE 1, 2, 5 G, HAOEA: TUBREEES FRLKEREAEAREEK (0—-23cm),
A3 AR BRMRORREE x20)

Photo 3 Thin sections of soil



