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T AR 2% 14 T S T AT R RO 4 ER AR 7 M S 44
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(PEBFERE R ASG B 210008)

W OE P EREROREST R AR KR ORR, FFREEAY TR RE
YL, A SCHRE - BRI . SRR, BAHVUECEN AR B A S R AL ME 100~150g/ke.
FEHEHUE 6 #F, BERGTKEREASEAD 500-600g/ke, CHEFFHETEHSEANT, 768 ML
HH 4004450g/kg, H—BITREMILE. #1065, LENAERE 0.9~LImglem’. HRAHHIRERE 1K
B S FUBRIE 19%~8%: REtEFILRNLE] 3%-20%; 1 >200Mm FLERIGEEEHAT] 9.6%~%18.9%, T3 14.6%,
B FEFEERAT, #8HERHKE 0.7%-4.5%, BERETWMERKEH. Fik, AUEHARKE MRS

IR MEETA NS,
kA MO, FR. SEaa
RESES  SI158

BERE TR X ELER 218 7 km’, K
#HHEEE, RAERNEFEH, REENR.
. BAEFEEG. BERBLK, BTALRNR&HE
FIAH, FEEENSENRR, EEXEENIER
. TR, W, K. B BEXIER
HAEYS, Bl TFHEESAERRERTIE, B
REKFREEFHMERI E, %8R BHTTEE
X, BIEHRLFRHES, KFEKRE T
KRV HFERE BB ER G RREETE AW,
E5ERVAEREREEM. BRI 1988 FLL
¥, EPERZRIRESRB IS TR E G
AR5, WU & fF T 55 M £ 3 R A A7 4K B4
HRUAFNTSHENERFEERVFERBENSE
IR OLRL R . A CHIEIX RS & 2.

1 #MRS5H%

1.1 R XER
WRAEEPERERARESLRS, Mkt
RE 116°5'30", db&E 28°5'30", JA I HAEE KA 5
X, FHR 17.8°C, FHEWE 1785mm, FEXEKE
1318mm, FEMED THRER 3~6 B, LEH 261 K.
1.2 HAERERE
ATFREBARNESRAENEEIEL,
RFAATR. FREEME. FNEBEEKEEGT

TS WEERE, EFEMNYRARESTS
WRETHEIRE. MEMTHAN 1n°(lmxlm),
B—REXARARERNES ARAN TR T, B85
65cm, BHHLE 15cm, TN T 50cm. HME A 0~
S0cm B R TLB L, RE T UKA R LR
BEL PRI FEEAMEA. SR LENEL
MR AR AENRE LR 1. 2. EESEHHEM
i, et RIEAEE. BREESKH&G THE.
RET 1988 FEHKFAE, 1994 F 11 AEHERE
FRERERA IR, DT,

F1 HHRALTIRAE R
Table 1 Physical and chemical properties of infertile red soils tested

Hrgk c N
B S e B pH  (<0.002mm)
(ekg) (gke) (gkg)
B=gape 4,87 2000 5.10 0.48 10.6
ZRig ]
BULLERY 455 3980 328 043 16
pon; ¢ 4.72 392.0 112 0.34 3.3
#2 idag4hiR

Table 2 Experiment treatments

rEH WAL IR AR (kgihm®E))
e N2P:K, Ni20PgoK 20

(KEF~-DIHK) NP+ Ni2gPeoKio+ 58 3 2250

NP K+ 3538 2 N 120PsoK 120+ 55 38 4500

KBS {E NoP Ko+ TBE 1 NizoPgK 20+ FEH 2256

RE—FHE) N:PoK; + T 2 Ni2oPsoK 120+ FAE 4500

OEFEHARGTAMYMTE (G1999011801) MEXHRMFELE AR (39899370) 8.
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1.3 MEAHZE
+ AR R R IR R L R ik
RFRAREERE, HRAERBEFEITENE.
TIREFLBRE DA B BB A RARED — &
i+ 0% H AR B EY . B AR S &4 TR
EHREKE, SHREHE. HEERBEE, +
A ARILZMHILR, BEKIAREREES,
FLBFLRAR N, R s, A AR R )
LEILBMITRRR, AREBREDTLRAKS
8B, TR-EALKEPILIRLE.
AN C HEKREY, 4 N LS
EiE®, 13 pH SRS,

2 &RSWE

HAEE. MEARGEERBREN

TIEARKFEZIERIE S SR A SR RN E
W, FF TSR LRSS Y Th A F AU B
REWERABLEHR, RREERDE (X3), A/
AR BT LA B m KBRS (50.25mm) KE
B. #BREXAMHT, HABHIE6 £, KERKS
Bk 500~600g/kg, EEFRFRLEREEHOEN S
BIK¥: T peth L4 2 4 400~450g/kg, HL—RR4T
WAMEEY, fEKBRERENT, WA 6 4N

2.1

AE 4L T2 i A B 45 A B 550~770g/kg, T B HEAL,
HEAbTE A 500~600g/kg. MR, MAFHUCLRE
A B kA B L i AL AE AL # B 100~150g/kg . 1]
AEREE SR KEREENE. 8 TREE
BRHERSHEEMNBERFTEFEINXR
O, Rk, A HUHE R T 48R A5 B T LR R
FREFEEN: FHERELE, FHEAEM
SHFLEEFE AR ERREXREER.
ERFEMEHKARGES, FHEMEAER
F>lmm ARAESEERERALEKAE, BHAEN
JEAT LA E>Smm AR A SR 1~7 5. LREXRH,
MR ENERT, KEREN HEXAE
HERHERTRE, KERE6 F, HBEBXKEAR
B L BRI 60~-130g/kg. MR BRIIEHE
B KHEE FMSRERATRAEE. FHUER
RA#MKARGEE LARRELEA R & RER
s, H=Lapbs Rl ER R R>F IO
it
ARMHEZ B LR ARG BN EL SERE
AAFENSES. BABVIERT LI B85 2~0.2mm
F10.02~0.002mm FRGHEE, B 0.2~0.02mm
< 0.002mm FHAREE R, THAIIRERELHE
HE ST /KRRIELR,

£ 3 TEMERLE + KA REMYEAR G2 FHORE

Table 3 Effect of fertilization treatments on distribution of aggregate and microaggregate in infertile red soils

FAREER (gkg)

MEAEGETR (gke)

ﬂmizﬁﬁ BRER WEAE 53 32 20 105 g;; <025 2~02 g:g; g:(;; 0.;02
mimn mm mm mm mm mm

mm mm mm mm

B BoHAE  NPK 151 157 158 276 723 2470 6060 900 7170 1180 750

CRFE-DKY BRIEY N:PKARE2 1260 436 251 363 965 2000 4730 1070 6930 1600 400

PUMRLE NyP.K 06 179 205 388 997 1920 6000 510 8710 780 00

Wt NPK+3362 1350 390 319 590 1300 1450 4600 780 5730 2570 920

NP KA+IETE2 1370 326 193 519 985 1520 5090 770 7670 1550 L0

HEMER  NPKe 735 626 357 483 978 1410 5410 940 6000 2330 730

NPKA+838 2 1370 618 476 686 1210 1530 4110 1100 4460 3020 1420

KEIIE FoHEOS  NPK 761 294 188 401 885 2450 5020 860 6760 1830 550

(K#E-$8B)  HRLY NPRKAMEE2 1980 481 2601 363 772 2000 4150 880 6820 1770 530

HUELE  NPK 7.0 249 264 611 1250 1760 4700 450 5460 2860 1230

Mt NP K+HEBE2 1210 353 2701 626 1300 1870 4370 720 5250 2930 1100

HEHSHE  NPK: 1360 535 296 514 1360 1840 4100 770 4480 3270 1480

NP K482 2470 652 410 635 1170 1420 3250 870 4650 3210 1270
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ARMGEAEMEELEN L BPARNERE 2, TARRETHNAERE. BdltEL
(R4, ZREAIHABKNZUR— KT  ROBMER, METRIORRS BSAHEN TR,

F 4 TERARLE T HER AR S ER

Table 4 Effect of fertilization treatments on distribution of particle size in infertile red soils

FAHR pidtnd AR FRAL (ERER L ER%)

e 2~0.2mm 0.2~0.02mm 0.02~0.002mm <0.002mm

£ 1k BZEOBERN  NPK 8.0 56.4 155 20.1

(KFE-K) HwH NyPK o+ 7581 2 1.2 584 14.4 20.0

g ESEANGS N,P:K: 19 30.5 27.8 39.8

NoP:Kps 3528 2 23 2777 282 418

NoP2K+HEEL 2 22 294 28.7 39.7

puE ;£ bir N,P:K; 0.6 30.3 29.9 39.2

NyP Ko+ L 2 0.7 216 304 413

KR FBELLOBER NPK 6.1 523 18.5 23.1

(RFE-PR) 4 N,P:Ko+FEH 2 5.7 54.2 17.8 223

BNLaER T N:P:K; 26 29.6 28.5 39.3

NP Ko+ TSR 2 2.5 29.8 292 385

TEH R N;P3Kz 1.3 26.9 299 419

NoP:Kp+HEEL 2 1.4 21.6 28.6 424

XA SR AT RIBE K R 2.

2.2 BE

o [ o} 2 e 40 3% A 2 S Bl ol X 0 ) g 1 B Y
AELE L3mg/m’ Bl L, FH% 131mgm™'Y, HE
REBHEME, TTUAB MR LIRAE. SRR (R
5), BHR 6 £S5, MIEMAERE 0.9~1.1mg/m’, &

b, SEOMENTRIETEAE, WnEEtE
BEEH. waortsrem™?, FHUIERR T
ERETRAE, ZTHATHAEIIELEK T
BUREE T ARLIELTE, FHEEA YLK B m
MERELA, HERFFUE, XTHLHBES
TIXMER, WATERRRRMRSREHE%.

®5 TREBLETRHBFELL

Table 5 Changes in bulk density of infertile red soils with fertilization treatments

FAKA TERR R bR HiNEE MAFRX BRER WP 2R TRAE
Rt (mg/m’) Bt (mg/m®)
2 # BZ848E NPK 109 KR B8 NPK 1.16
CRE- XD RN NoPK,+TBE 1 0.97 (R#E-DRD Rityy NPy K+ 7B E | 108

NoPoKo+HEE 2 0.98 ) NoPo Ko +HEE 2 0.96
BMAELER NPK 092 FENLOEE NP 1.07
+ NoP K+ 325 1 0.8% + NP Ko+ F8 2L 1 0.92

NoPy Ko+ 36 2 0.86 NP Ko+ F5 5 2 0.57

NoP Ko +HBEE | 0.92 R EER NoP:K; 1.02

NP K +7E5E 2 0.87 NP Ko+ 788 1 0.98
IR B NoP,K, 0.88 NoPoKo+TBHE 2 0.85

NP+ R | 0.88 '

NP K+ IS5 2 0.87

2.3 TRILRAH

AR A PLRE R AT LU W £ A B LB

1%~8%, F¥ 3.6 %; EEILEEKM, EEEA
B BE PEAEG
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T RSk 0 A (8] HE S B B AR R R A B FLBR
RE A4, RPN LB R EERAA . >500m
FIFLBEFR 1 S FLBR, ARE AR L R WK
50~0.5mm FLERFRIEFILRR, FERE AL, (U
PIR: <0.5um FLERFRR B AL . EE AL
BEOAD I FEFL BB RET 10% (& 486, A /R THAK.
WM HYAEAKR. o6 £R7RW, AT
PURTT LR B 44 S ALBR AT EL ] 3%~20%, FIPRR
7.6%. MARHAL 6 ERLE, £ E 4R
b S E - EARE, WEBCELBENRERE

BHER R AR, Xit—# %W, FHLIERE
AR BEK S ESE NN T SOEEE L BEE
.
BE, RYRANS/NERE 60km AL, E
BRAEYBREMNES>1000m. Fit, #i0>200mm
LR AR THEYRVRAEKITRAFE.
AHHIRLE, >200mm FLERHT LB 9.6%~18.9%,
EY 14.6%; FBHEELAIEMHNESR 8.8%~14.7%
M 12.5%; aRREFBEID—BREDLRN
K.

%6 TRIEAMLENTHAFURIMERUBILREYL

Table 6 Changes in total and equivalent porosity of infertile red soils in fertilization treatments

FEFL R FEAE AT S BEAL  ERE FHUBILBEAE (&%)

ReefEs K@ BEBE B FLEERE <1200 1200-200  200~100  100-50  50~10 10~5 <5
(%) (%) (%) Hm Bm Hm Hm pm Hm tm
B FEEZH NPK 589 492 9.7 49.2 8.8 1.0 0.9 20.7 20 159
(K#- GRS NPKAREREL 63.4 54.7 8.7 54.7 10.8 L5 1.7 24.1 1.5 152
ey HAEH  NPKA4REE 2 630 540 9.0 54.0 1.1 1.4 1.4 23.3 19 151
BOE NP:K, 65.3 56.0 9.3 56.0 13.4 0.85 14 182 15 207
A  NPKH3E¥ 66.8 58.3 8.5 583 15.6 085 1.8 159 33 209
* NP:K+3E32 675 559 116 559 16.5 0.65 22 14.8 21 1938
NP:K+R8% 1 653 55.4 9.9 55.4 14.1 0.75 1.7 17.1 L7 202
NPKo+RBE2 672 582 9.0 58.2 13.9 7.2 7.9 6.0 34 200
HHEA NPK 66.8 56.0 10.8 56.0 14.5 1.3 14 133 1.5 241
i N;PK,+F8H 1 66.8 60.5 6.3 60.5 13.9 7.4 7.0 53 3.1 239
NP+ 2 672 57.6 9.6 576 16.3 55 5.4 3.6 30 238
KERME W= NP 56.2 50.4 5.8 50.4 10.7 0.45 1.1 14.7 27 209
(K#FE- aibs NPKHEEI] 59.2 56.5 2.7 56.5 9.6 7.1 9.0 7.5 5.5 17.9
) R NPK+BBE2 638 58.2 5.6 582 16.6 6.9 6.8 6.0 32 189
BEL NPK; 59.6 55.1 4.5 55.1 12.9 34 4.4 40 41 265
HER NPK+HEEI 65.3 56.1 9.2 56.1 15.6 4.9 4.7 48 26 236
+ NoPK+ BB 2 634 60.3 3.1 60.3 16.5 5.6 5.8 5.0 35 240
HFER NPK, 61.5 60.8 0.7 60.8 14.7 40 42 45 34 302
B NoPK+TBE 1 630 599 31 59.9 14.7 42 36 33 29 313
NPK+E82E2 679 62.2 5.7 62.2 18.9 0.2 1.6 9.6 21 298

2.4 FEBFEHTHLIESKE

T BRI e R T BN RA AR —
N 3 X 10%Pa 30 it B 3 & K B R R R
FKEAKCEY, A HUIER H A T AR & B Al K
0.7 %~4.5%, F12.0% (£ 7). BENEERHE
HUEHEMEEBR. RN TSRS
WREFNFNLaEeIATENERRELD
¥, HRRKEENHNEESTRNSEA 20%1)

BELAAERDEENOE, XEEHEER
EMERSE L ERHEKRIMOKREE S ETREREE X
YEH .
ATHARANE 1.5x10°Pa TR 85
KB (BBEEKE), FIUTRERAFRLEME X
KERMWER. UL 3x10°Pa~9x10°Pa K HE
WELR, WTLLERE, HEAANELEEHANR
HBZAMAKSBEREEL S HARLES
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0.2%~2.6%, FHIHE 1.2%. BTRBABRHLERE S8, ¥TELEHZSETHTERENOERX,
KEDEERATFLEPHGHSE, B, B BEHAKPRENEELABRITRERNAIRBEFEER
HEAEMNERSEESFKRBHERRERNFRK X

R FEBEMAEBESERIFEATHLREKRER

Table 7 - Effects of fertilization treatments on water content of red soils different in retention capacity

FIE B & FREBEH (BE) FLASKR (%)

et %y LA 25 15 30 60 100 300 600 900 ks o
B i B=HE NPK, 453 372 362 354 329 16.5 14.7 12.9 Y=-5.902Ln(x}+  0.9047
(R&E- apy 54.435
) Pl NP K+ R 1 562 452 437 419 361 17.2 15.7 139 Y=-7.798Ln(x+ 09309
67.493
NiPK+ T8 2 55.2 438 424 411 37 17.3 154 134 Y=7595Ln(x+ (9242
66.075
HWE  NPK, 607 462 453 438 393 24.1 224 20.4 Y=-7021Ln(x}+  0.9548
EANCR 68.167
+ NoPKo+3535 1 662 486 476 456 404 276 238 213 Y=7.565Ln{x)+  0.9759¢
72.881
NP, Ko+ 33 2 654 461 454 428 387 25.5 23.1 21.2 Y=7404Ln{x}+  0.9725
70.574
NoPK+FEHE | 604 451 442 424 385 23.8 2 20.2 Y=6.942Ln(x)}+  0.9634
67.121
NoP K+ FE 2 2 668 509 426 336 318 26.7 229 21.7 Y=-7.667La(x}+  0.9582
70.311
HER  NPK; 639 474 46 444 414 203 276 26.7 Y=-6.280La(x}+  0.9677
R 68.021
NoPr Ko+ 8 EE 1 69 531 447 367 353 30.7 27.2 26.3 Y=7.195Lo(x+  0.9479
71.519
NP Ko+ FBEL 2 66.4 47 411 349 M4 30.8 274 26.5 Y=-6353Ln(x)}+ 09135
66.011
KA BZE NP 437 3445 3405 3315 3135 2045 181 16.5 Y=-4.691Ln(x}+  0.9438
(K- AR T o 49,272
2k i) RALYT  NoP Ko+ FEEL 1 5255 4345 369 286 265 2165 1655 1535  Y=+6.582Ln(x}+ 09813
58.683
NoP;Ko+FEH 2 61 4365 365 2935 278 23.1 198 1865  Y=-7.007Ln(x)}+  0.9486
62.812
BUE NPK, 52 399 3675 326 317 2885 2495 238 Y=4.533Ln(x)+  0.9662
LER 53.438
* NoPsK+FE 2 1 615 4435 39 3385 3265 287 259 24.8 Y=-58%Ln(x)+ 09341
61.857
NP, Ko+ 782 2 6225 4525 3955 3355 324 2835 248 2375  Y=-6.253La(x}+  0.9451
63.703
THE NP 59.6 4525 4135 372 362 3285 296 28.5 Y=4.967Ln(x)+  {.9489
5y 60.316
NP KB 1 6115 461 4185 3825 3735 3485 3195 3035  Y=4780Lo{xy+  0.9230
' ' 60.923
NoP K+ FEH 2 7285 5075 5055 4865 46 3735 3495 3255  Y=-6250Ln(x}+  0.9398
¥
. 3 73.758

MARRE ST RS KE#ITHE, B3 Ha b MERTURARLESS L REKARM
PERRK Y=a-blnx), T YALHEKE B, EAHKERMEa b ENARTEA, Bt
(%), X NEHWERH (Pa). RELGHEFKERN AKERBRURKERBT. RPEREN, F
BRFHZANXRAFITER 7, AFBAPHER  PUEKERALETERN 2, b HHRTRELRL
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EFFECT OF FERTILIZER APPLICATION ON PHYSICAL
PROPERTIES OF INFERTILE RED SOILS

Li Zhongpei Lin Xinxiong Cheng Lili
( Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 )

Abstract A long-term field experiment was conducted at the Ecological Experimental Station of Red soil,
Chinese Academy of Sciences in order to investigate rehabilitation of fertility in infertile red soils with application of
fertilizers. The results showed changes in soil physical properties. The content of macroaggregates in the infertile red
soils in the treatment of organic manure application was 100~150g/kg higher than that in the treatment of inorganic
fertilizer application. Under upland conditions, in the infertile red soils that had been fertilized with organic manure for
6 years, the macroaggregate content reached 500~600g/kg, close to the level of the red soil in a high-yield citrus
orchard. However, six-year application of inorganic fertilizers left the red soil 400~450g/kg of macroaggregates,
which was lower than that in the red soil of CK. After cultivation for 6 years with organic manure, bulk density of the
infertile red soils decreased to 0.9~1.1mg/m’. The application of organic manure also increased total soil porosity by
1%~8%, ratio of soil conducting pore space by 3%~20%, ratio of >200um pore space to 9.6%~18.9% with an average
of 14.6%, and field moisture capacity by 0.7%~4.5%. Therefore, application of organic manure was an important and
effective measure for rehabilitation and maintenance of physical fertility of red soil.

Key words  Infertile red soils, Fertilization, Physical properties



