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Abstract

In the present study, soil samples derived from quaternary red clay were taken and analyzed from
long-term fertilization experiment under rice cropping systems. The purposes were to analyze the
effects of long-term different fertilization managements on the soil structural characteristics and
soil gas permeability. The results showed that: 1) compared with those of no fertilization control
(Control), little impacts of soil bulk density, soil porosity and soil gas permeability were observed
in the treatment N (p > 0.05); however, 2) application NPK and 2NPK significantly decreased soil
bulk density and increase soil macropores (p < 0.05), but had little effect on soil gas permeability;
at last 3) significant positive correlation was observed between soil gas permeability and rice
yield, and application of NPK plus organic amendments (NPKOM) not only decreased soil bulk
density and increase soil macropores, but improved soil gas permeability (p < 0.05).
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TR EEHRR KRB SEE. ERRP: 1) SAHAE(Control) M tr, & HH 5 &AL (N) b 2% 138
AE, LBEURTEESEN TR ELN(p > 0.05); 2)E BB (NPK) UL K 25 F B4 AL (2NPK)
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TIEEANE R R IR B, e e TR SRR AR . HIRIE RIS E
RO IR R A, DRI IR LR 8, 3SR AL UL AR A B B EE [ 1] [2]
K] A &b 27 35 ok A FH AT oz 1K 6 3R RO T 7 2 4 P o/ 3 A0 2 57 00 AR AL [3]- (5]« A MRV 2 Ak
[6] [7]A L L33 4k R e VE (8] [9155 77 1T, T X L@ LRI FAHXS R = . 9k, ARFFL AL E
2L TE T /K A HEA YT A 16 SO R, SR B ) A 5 A 20 A B9 592 2l D s L JUIR = 4=
BRI P e R R, H LR TR KA R ISR BT SO0 2D MK g e
FLBRAR DL - HEE SRR A, DU X - e B R OR 57 5 15 SR AR Rl s M B iR 2%

2. MRS
2.1. WIS

21 e KRS - IEREK T 5 A7 R 56 B0 48 VI PG 49 £ 3R T N (VD S A kW Bk AN ), i ERAT BN
28°21'N, 116°10'E, X34k R 26 m. B 9¢ X & WAk 2= KU fige, AR~ P30 18.1°C, H -k
SR 29.9C(EH), HFHBARRIR 5.5°C(—H), FEHMENE 1727 mm. RI6LG T 1981 4F- 775, WRIGHT
NRERGLRACECARS], LISV L okl LR UK B M B Yok R L. BHEE VIR Lk 1 pr
N

RIS IAFELLT 5 e 1) LAEXSHE(Control); 2) Hi ZUE(N): 3) Z. BEEHECHE(NPK): 4) 2 5%
L (NPK) s 5) A3 HLICHLECHE(NPKOM) . it IE b 2 (8] 8542 3 ¥k, AN/ X VR e+ L Rm T
AL 46.7 m?. S8 ALRIG A EIER R0 2 BoR, BURSFCONIRE, BRIE VS BEREIE, BN &L
B, GHET R R S0, MRCAEEE 2. BT A HUIE RS BE R AR/ E S AR, IR R A AL

FEZR R T Ja A7) BERE I 70 PR UCGEIE
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Table 1. Selected soil properties of cultivated horizon before the start of the long-term experiments

=L AR REAM AR

+ 3t pH soc A5 ST A A T THE R
(gkg™) (mgkg™?)
g+ 5.4 16.31 1.49 144 0.49 95 10.4 41.2

Table 2. Amount of fertilizers added for the long-term experiment

32 BEKHEMR R ER

B LR &
b
N (kg-ha®) p (kg-hat) K (kg-ha™) AHHLAE(kg-ha )
Control 0 0 0 0
N 90 0 0 0
NPK 90 19.7 62.2 0
2NPK 180 39.4 1244 0
NPKOM 90 19.7 62.2 2250/7900

e BHUERAE A 598 2250 kgha L, IEFEASE3E 7900 keha * (3TE ).

22 HERESNE

2.2.1. #EmRE

B TR T 2013 R AEICEIRTREE, PrA R IIR A 0~15 cm fUBHZ 3. Hr, TR, +3E
FLBGI 5 BT JEOIR 1R T 100 em® TR A, BAMRIGALEE O WRE S o SRARJFUIR L 72 v 5 B 40
B SEEG FRT, T EH YRR A, 2 mm , ERE A AR BE .

222 MEFHZE

TR AL A LR AR A TIEREAT . B LRI E R A BRI T 11—
i P A% B2 5 4L L 300 H B MDA JE TN B 2K R85 9 DRI AR KCOT HALKIRRFRAE 1~2 mm /2
AR 24 0 JESTEIARE . BEJEHK 10 g HI ISR, QS B SLRE . IR ALER B AR YR
AL B R . AEBETLREE(>0.02 mm)y LA TLIRE S BEILRE W E . BRI
TIES I« LIRS [10].

TIFE A T AR o RS BN I TE TR EAT o D E SR SRR A R AR VD (30
cm JKk) AT 24 h, FEREADES R ORFFRE R L, AR E R GUIA B AR 2 1E 5 10 3% S I TR) Y R
B LA R TR T LSRR T R232 #2 Mg, H 0 AUV B R E N B 7 R TE A &
TR EHRFSG . BARTTES AR FRGE[11]

2.3. HiEALIE

s kb3 R FH Microsoft Excel 2007 34T s A [A) AEURH b 22 () - 48 4 57 1) 22 7= 1% (ANOVA) iz H fe /N B 3%
ZHi (Fisher’s LSD)Ki % (p < 0.05), %40 H1KH Pearson fa # A%, DA EISFE@E T K SAS 8.0 A3k
175 EII4E R Origin Pro 8.0 #ft 2.
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RIS I AL 37 2t A R ) 1R 5B AT (1,06 g-em®), ML AL EE 4
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Figure 1. The effects of long-term fertilization on soil bulk density
1. KEAREREREIE TR A E R

RHEERFEEEME . IR A E A 0.96~1.13 g-em > 2 [A], H LI AN (Control) L K
BRI AL EE(N) B, A HUIETE MLt A P (NPKOM) S 1 o At 220N AR EEAT I AE ) HE 7] LA &2 NPK Ab B
55 2NPK A3 ] - 158 25 5 72 R AN 22 (p > 0.05) o KA [F] AR R 28 77 20T 438 FL IR 22 iy sz ma i 1] 2 B o
5 NERE AL 2 35 S FL PR 2 AE 0.552~0.612 2 [8], e rh A ALAE IO AL FC jte Ak 2 - 398 e L B 246 2 35 K T TG AT
M. 5T R DL R B it A A AR LY, R A it DA B MLAE JE AL AR T it 35) R i 2 4 v L AR B LB
#(p <0.05) (4 2).

A HUIETCALAEEC bt B 0% PR AR 3R (1 1), S8 -E3ELBR (1 2), X5 SCHRBF 70 R0 45 Sl
—H[12]. BIEAPUEREN, NPK DL A 2NPK AbH 5 148 25 55 (1) B A% DA S FLBR 3 R4 o IR A7 1 S 35 5
X F B R T H B m R A IR & . T IR R AL 3 (Control) 5 #-40 IEAR BRI (N, NPK, 2NPK) T 3H
BUBR & B3 B 27 R R 51, ] DLARERT ) NPK AR DA K 2NPK A3 4358 25 8 1 B S5 FLIR Y
AL AT e 2 B K ARG TR o) ff I FR 2 o KRG TR 4 i F2 b — J T o] LA i vr 2 IR &5 [13], 123+
AR EE R BT R, 53— 5 T AT DA 8] 3 sh Mis 5, i - 38035 2 FLES R R TR [14]

3.2. KHAERERT TIRiE S AR

S it ot 39807 O R A S ] 3 o . 5 ICIEXT R (CK)AHEL, KA HLICHLED i (NPKOM) BE
g 25 P i LA O R, R RIEEE N, K A AE(N, NPK, 2NPK)Xf 14387 s 200 B35 5
i (p > 0.05).

FELBK A M —BUE O T, LBOE AR 0 S 3 BT R FLBRR L, SR A 5T & A
BHE P 305 TR R B S LR RN AT AT 8, X4 R UL gk A LIRS R A
[ PR /K S L+ R BRIV T VA e A . RIEMIEEE— e T HIERFLBR S, A —
T B FLBR @ V(1] AKAS L IRALBRI T oA %6 5 T tth SR AN [B] (R AIE . F B K R AT AS
BRI T BT R KRR, BDFETSUKIE B IR AGEOR S I TR, REERREZ BY
AN RIE K E o BT KA T HZKIE FOIRES, TEKII BN 7y, IR EE WAL UL AR R 55 2 SR
TNEAHHE S L BN 2 RN SR T R ACIRAS, VR TS TR RN LI RO s, FLBRE
P ZE[15].
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33 HMESHSKETEIXR

HHOE R AL 2013 KRR TR R 4 PR o OG- a R WK R fr ik B /K g i
EHOETUEF MR E KK R (P < 0.01, n = 15), TIHGEEVEBLF, KRE- RO, SEEIERY
WPEPIEREE P EURS R R E R R YA, EERE TR FR S SO R R
LA AR AR VPR B 35 22 5, IR 22 R FT RS E DN A KR A DL R B AR R o 2R 7 ST
AT AN B R S PR TR, I T R NROE A [16]
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Figure 2. The effects of long-term fertilization on soil porosity
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Figure 3. The effects of long-term fertilization on gas permeability
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Figure 4. Correlations between gas permeability and rice yield in
the year 2013

B4 THESREXRS 2013 FAETEXRE
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EETH
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