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W OE. AT EN I E SRR S AT R 2, B AN ROk AR B B N R A R A S 4
AV B, ST M2 R R G HARE | AR AE S RS N R AT, SREM. (1)
ST R T T E AR TR 2 ~ 16° 2 8], #HE IR 13.40 em, AL ZIEEE 88.30 cm, TIEAHE T
IR 1.17 ¢/em’ ; B2 TIEAVR TP EE 19,37 o/kg, T35 pHE TV 5.36, (2) LIS HEHZ TR T 20 4F
AU RIEE, MmN 6 EE 40, HHEEFEM 13.68 cm HE 16.42 cm; #2 HIHEA PR & 24. 63 g/kg, 185
33.93% , S, ARCHEFERCE SR WA 10.53% | 230.98% . 44.18% , (3) ZISEBHFMAE ™ HZ 1 R
B R BT R R R IR A E AR s BRI B2 0 1 S S AR B R T R e
B, i RHEALBRE . HEKE . AL R pH E/N T RS, RS S B2 R T

YRty WEFEERAT VUV LR B B2 e 5 S B A i R R 2

KW Wi, H2; LERE,; RRREE; 4%
hE4SES. S151.9; S155.2°5 XEARIRAG. A

TR R VLV S U R R BB i
SEH, ARMAERK IR, T ER “F
PREKEE”, I B ARG B BEE FE IS, 2T 353k
BEHL O B A Ty 51ROk Rk | KRR FE
BORAEEIMG, IE T R IR R, B
AR = AN R TR R R AR R R
S RO N AR E A T e T, DREEIRE o S
TS PER I RE ST, BRI S RGN ZH M
WFZ—2 LR 2 Al A 7= i B ) 5 4%
fF, BEAEZ T A R TR B b =
FEHEAES AR R, BFSS ks B2 3 R
S LR R ZR, 6 a Ik B B2 4 A S
B eyl e ) A AR R L, R
K, EN AR RIS ] 7 v %07 1 38 o REAE S H:
Bl R Z PEA ST . Cambardella 251 I HLE 43 #r
TS PP AESL (SMAF) R T Bk AL
GEBHE RN 2 HEVE R 1 HE R RRAE . Maddonni 265
FE/NX R BRI Z 0088 1T 26 e 96 B i) £ 358
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FEAEAN LSRR D R R B R, EBAET R
LI LR G HE ORI R N 2 W B B AT 5T T Y
Ve AR ] B DX S B WS AR, A AT B AR
GIS FARFNRERT N 212 Wit B 45 5 5 # 7 Hrifh e 1
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FRAIHFZR TR fa bR A BV RS B, RATE
IR B NS AR 0 Mk, SR
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J& W #GH XA, SRR R 16.2 ~
19.7 C, FV-REKEHN 1 398.0 ~1 951.0 mm,
AEIA H BRISHE] R 1 473 ~2 078 h, TR N 241
~305 d, @F L, RN E, KHZ, 5
A B R AT 41 R S RN Vb T R R M 4T
M AR TES N 3 ~ 8 MR, LAl
KNG T Vb E b ) 3 B A A A 6 BH 5 R
W, DRSS KR, ey Y
KM ZHRE, DISE LT AR e T, 38 5 b G
&, EKEE, KR 2, I R 1k
e
1.2 BERPAE S

ARSCPL A A R A (TLVE R
CUILVGLTHE) | (VLG APy F (TLVE & ARV B A
HWTEM BRI Y AR A R R, s
4 CNKI BRI AE A TF & R I LSS b 2
SR A SOk, RR R TG 2 2T S A s R A
BRI A b 3 A3 X8, 43 Sl B R 1982 4R VT VE 44
ZUIE YA Hb 50 S FI T FEAS AT 2003 4F VL 7H 44 2138 3%
HEHE 38 A HIHAEA, JE NS EE Rk A p
i 4 38 ANAH R 4 THAE A 5 2003 AF#EAT X LAY
Bt SEEGE TR BR300 S b 1l e 30 . B2
B, A ERRE, AT, AUE, 24,
AR AR pH (EAE
1.3 ERERES T

2015 47 H 20 ~30 HRTHUHER . RIT. B
FHR [ ) 2T S b AT EY AN A, S AR 1982
4F 55 2003 AT VG 48 2158 5 B b BT A0 8 A 1) SR A
SYARIESL, FEANIE] DI HLAT S A o A =X 41
S 1 Ry 0 R AR S, R AR 12 AT AR A
FEHRR AL VR BN AE A R 2, A o Xk e
P, MR AT P 45 21 38 S AE A FK 2857 2
SAEOL T B2 R0 43 o R AR
FEREE, e A R A R B K
SE43 A 3 000 kg/hm® L F | 2 250 kg/hm® LAF,
A BRI = B2 10 7= K500 R 37 500

kg/hm’ LA |, 30 000 kg/hm” L' F, K] 100 cm® ¥R
JIPL0 ~20, 20 ~40, 40 ~60 cm X} HEHLIEST 20 )=
FRAE, HT L8RS LB, MK 5 A
FE TR, BEEREE 3 kg A5 AT PR A1 % Y KL
T, T EIEVUBRAL S A TR I

PN AR A P O E Y R
g fLBREE . H RRR K & 00 e R T ER T, T4
BUARZE B 2 R T W A8 3, A A2 3 D 8 1 3% pH
B, IR A - Sh AR e - A BL,
e UL AE I E £ 4 A, NaOH J4 fil -
FRBRPL L D + 8 2B, NaOH & fll - kI
JERE N 2 440, Olsen V5 5E 1 HEA S0k,
1 mol/L NH,OAc $2 B — K44 0 B 6 D o 1 198 ik
ROAR
1.4 TG BEIHN

ASCRHCABIE D N A L6 B 15 500
Hirtr, B e,
Q,=0.5x[2P,, +2P.. 1/2x[(n-1)/n] (1)

Krh Q, M EF RIS, P, RS R
PR E R A, P, R AR AR AR E
B/ME, n ARG IR FE PR ANEL

R4 1982 4F i & + HE T i 3% A 1 50 s
HECS, AR S H R LR B E R X
Xoar FIYHTIREN X, SHEAARE
mE 1, WEMHFET “WE" %ulnr, B
X <X,s Pi=X/X, (Po<1)s MEMNHAFIET
T gt BN X <X <X, P=1+(X -
X. )/ (X, -X,.) (I<P <2); MEMNHTET
s gemimt, Bl X <X, <X, , P.=2+ (X -
X )/(X, -X.) (2<P,<3); MENHTET
CRAET e, Bl P.=X, , P.=3; R P R
FPriEdatnda £, X, A HEARPR I EE, @ S
HFEPR .

K] SPSS A K — Means Cluster % 1982 4F Hil
2003 4EHY TR BT IS E R, rgnk 2
frRte),

x1 TEREBRERSRIRE

WEE  WEEE REAE AR 2 % D

) (em) (g/em®) (/kg) ke (ke (mgky PP
X in 2 10 1.25 6 0.5 3 30 4.5
Xid 6 20 1.35 10 0.75 5 50 5.5
X pax 15 30 1.45 20 1 10 100 6.5
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R2 TEREFRISITE

B 371 1 2 3 4

=
[ PP i K H {(iS

1.5 At re
FKHIS A AE Excel 2010 F1 SPSS 19. 0 #E4 744
SUN 5182 W =0 s 3 [ N7 W VA

2 HREHMH

2.1 YiHiE 2 SRR bR

e RS IR A R R R D K - 3R
VER BB AAR i —F A 0 3wk,
HMARIE R Y], A B R A7 2Rt e 45
t, ART R STFEE 50 404
Bk R AR AR 1) e s bR b AT G T b
AT (FR3), TEBHZHIHPER 7, 20580k #k b
AR AE 2 ~16° 2 8], PR A 50, A%K

T JZIE -1 88.30 em, #F)Z )R YA 13. 40
em, CEFESERHHZERE 16,50 em i 3. 10 cm! 2 s
FWILLIESBE A2 3, T IRAHEANT 1. 40
g/em’, FEMEN 1. 17 g/em’, WL 80 B B
FRhy, EEHHE, ERESR S, HHEANL
JFAFE A 19. 37 g/kg, AR AT RO A E U
Y E o 1,25 g/kg. 7.34 mg/kg., 113.80 mg/
kg, 4 pH (H P14 5.36, MWERYE, HRIETER T
Fro g X 2T HE R J AR B PEA B o> VTP 45 20 b
PEHEZ AL . SRS T 2 E TR
JEBRZ KO, R 2L BB 2 I b T
R K AR S R R/ IMAR R A 1 I Y R
g, mE3IALUEH, EHEAESEE. 2. AUk
e E A AR R R AT 94.61% | 86.95% |
63.33% F174.63% , “&SHEA TR LAKT, RHL
BEARmE ., 2R . AR -8 E R /NETT P40
e B A AR, X TR TR AR A
B 04 DX el P 25 5 P 3

R3 WHHHE T EREEGSITHIEE

FHAEFE A BEARL RKRAE R/ME FH{E b2 T 353 WERRE (%)
S (°) 50 16 2 5 4.26 1. 15 0.09 74.05
BRAZEE (em) 50 140. 00 60. 00 88. 30 19.31 0.01 -0.74 21.87
HHZIERE (em) 50 21.00 4.00 13. 40 4.17 -0.55 -0.09 31. 10
HEFKE (%) 50 42.31 15. 40 30. 56 6. 80 -0.55 -0.09 22.24
THEAE (g/em’) 50 1.40 1.00 1.17 0.09 0.78 0.16 74. 63
AR (&/kg) 50 55.90 3.40 19.37 12.27 1.36 1.79 63.33
2R (ke) 50 8.30 0.52 1.25 1.09 0. 68 0. 14 86. 95
AXE (mg/kg) 50 37.20 1.20 7.34 6. 94 -1.26 1.59 94. 61
B (mg/kg) 50 277.00 48.00 113. 80 43.82 1.29 3.21 38.15
pH 50 8.20 4.30 5.36 0.79 1.88 4.17 14. 80

2.2 BEHEHbAZE 448 T AR R

- 38 o AR A AR 7 T RN A B
BRERSEE? mE4 M, 58 Rt
Bt A ZE AR LY, 2003 AEVLPGZLIESHE A2 +
Frit AR A U b, 21 B B b T T R R 4, BRAR
33.33% , HHEVRE N 16.42 cm, N 2.74
em, TIEEAFEFHMEN1.22 ¢/em’, 25 3.39%
CT SRR bR 2 R N A S S I S5 VLS A AR
MUK B3 A G, R A AL S S AN TR
SRR A Z R, 2D R B R
SroEU R, GBI E RN 24,63 ¢/kg,
N 33.93% , A, AR REAC T E A

WM 1.47 ¢/kg. 25.32 mg/kg 1 166. 41 mg/kg, 43
FHEAN 10.53% . 230.98% , 44.18% , +3E pH {H
SERIE R 5. 17, FRART 4. 18% , WA 4 3R 1 3
i, PRACHY IR BR SRR A /N, 5 R 1
A BRSO R o VL PG 2L 3B
EFRa St m SR A G, AR K it
e S bR, BoTR S ERE, Wk
Y KIE RS m, DASAEY) I G 1 i A 7 A
K, NS 80 B WL & B R AR
55 TR S A AL, 2003 4FT P64 215 B
PHZEREE A T e S A U g K, R ek
kb AR 7 KA B e
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F4 WHHHE L IEREETE
RME I/ME ol el brifE2E B
LR =g
19824 20034F  19824F 2003 4F  19824F 2003 4F 1982 4F 2003 4F (%)
T (°) 16 12 2 2 6 4 4.51 2.69 -33.33
HHEIERE (em) 21.00 22.50 4.00 5.00 13.68 16. 42 4. 60 3.42 20. 03
FHEAE (g/em’) 1. 40 1.34 1.10 1.12 1.18 1.22 0.09 0. 15 3.39
AP (g/kg) 55.90 39.97 3. 40 7.16 18.39 24. 63 12. 45 7.17 33.93
2% (g/kg) 8.30 2.53 0.52 0.51 1.33 1.47 1.23 0. 48 10.53
AR (mg/kg) 37.20 30. 80 1.20 5.36 7.65 25.32 7.26 52. 60 230.98
HEH (mg/kg) 277.00 382. 46 56. 00 69. 99 115.42 166. 41 42.93 87.53 44.18
pH {4 6.20 5.81 4.30 4.58 5.42 5.17 0. 86 0.53 -4.18

Xof - 38 BT FE AR 5 BN 25 A 4 B AT
(RS, SRR ALSIEMLL, 2003 4
ST HERE R B2 £ 0 s AR R U A R, BR
FH T35 2 A0 48 pH {B A1, 2003 4 21 38 3 #F i #F
ZIRE ., AT AULE. &R, AR
SRR A8 B AN TR IR R B L P T 3 R R AIG
21.02% , Fimds ¥ “ 227 95, $FEEE
HINT 45.98% , Fuads (i <27 WGONAE R
“rhAET R, LB EMEINT 7.39% , Fiatig

Bk <227 S, AYURIERE T 23.74% , SR
EIREH 2T GOl AT G 2R
A RBE RN SRR s B A BB T 25.37%
26.49% H 4.46% ., + HE pH {H 38 B 2> T
1.14% , Fisd4a83h “ 22" 9], 1982 4F 11
LA TRE BN 1. 69, 2003 4 1444 it 4545k
H1.93, LTt 14.20% , ARG 4 8 5 8 % 9k o
PR, ZUEMRE M 1 T R S g R A MR,
TS B2 L W B

RS5 WHHHE T RATUSIKERG S REREIETRE

FH T 30 B Bz R etz £2is AL Eoe AR G pH (& LRE T
1982 4 1.76 1.37 1.76 1.98 2.01 1.85 2.69 1.76 1.69
2003 4F 1.39 2.00 1.89 2.45 2.52 2.71 2.81 1.74 1.93
AL -0.37 0.63 0.13 0.47 0.51 0.86 0.12 -0.02 0.24

2.3 BEHFHHEZE T R A K R T

e FE PRI R S e - A MR RN 25 4
(e bR, THEYFRME R A PR T AR, IR
L - ey Y R 6 A, 2015 4F
ANFESEHF R E R bRk 22 R B3, 520 ~40
140 ~60 cm L JZAH L, A4 AR 2 20 B b
0 ~20 em TJZHY TIEAE TR, B FLIEFIH [E]
FoKBEBK, MRESMKL, X FERZH T 0~20
em )28 THHE TG S MAE AR R 25010 X,
KB T 802 8F 2 B g Ly, 5 1982 4F
12003 4EAHEL, 2015 AFESHE P2 37 45 8
Oy IR 12.71% . 9.02% , WS 2 1 4
SRR, X BTV A RO HLRAL
A R A O, EAH IR] )2 46 A2 DA A = 3 B

i) - R R TR e Sk, AR e )
LB B A K e /N T e ik, AR AR
AREEHHHHHEZE T <0.01 mm BB &R RT
50.00% , Jf H Wl — 1 )2 < 0.01 mm # 0 F &
F1 <0. 001 mm HPRL 5 5 24 3R B AR BB e > =
FEYEREHL, FEBHAE AR RO A B B 2 -
AR E, TAHDCHIFSE R, Z1 0K B A0 2 i i3
BB RS i — N EE N KR i) mE e
A= B2 TSR BV R AN S5 R AR AT 1, o 7 3
PR A A ER/N . FoKae iy . Kok i
BDRGAS Z L0 RAFHE 2854, & B BHZ 4
Fa] LA EYIR R R A K AT, MEYH &
PEPRAEIERES L UL A PEAYHEZ 25 A S K B B
B B0 by e 7 Rk b B 2 ) A
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x6 MR T IEMEER R ST
<0.01 mm <0.001 mm
g TR FE o BEARE CHREPKE L on mmak SR
(em) (¢/em’) (%) (%) (%) (%)
HE 0~20  1.33+0.31cB 43.38£6.23aA 3246 +1.46bD  66.20 £5.44cC  23.20 £1.80eD HURDIRZEM, FETHY, BEILBAME,
RF=HHE 20~40  1.42£0.12aC  38.93 £3.35cB 29.27 +5.01cA  58.40 +8.21aA  20.00 +3.52¢cE  FIBOIREEHY, #%sL, HIMTRRE,
40~60 1.46+0.23dC  36.87 £9.68bC 25.12 +3.18aB  63.80 £8.68dB  19.20 +2.34bC BRIRGHHY, Z52, BULFLER,
HE 0~20  1.28+0.14dA 44.41 £5.44aD  34.11 £2.89cC  52.60 £2.57dD  4.40 +1.06fB KpR&5HS, +20giks, KEFLBAMRE,
B2 20~40 1,30 £0.09bA  39.82 +3.27¢B 31.03 +1.17aE  56.80 +£5.80bB  4.20 +2.25aB WIRRREEH, 5L, MERA,
40~60 1.45+0.13dD 37.87 £4.16bC  26.12 +3.72bB  53.80 £7.33eA  5.80 +0.94dC BeiR4EH, B3, BB, TRZA,
AKE 0~20  1.34+0.03cC  40.57 £6.56bE  32.05 +2.89bD 57.80 £4.50eB  17.60 +2.08bA ARG M, BHiks, BEFLBFMRE,
fRF=HHZ 20~40  1.44 £0.24aB  38.48 £3.09eD  28.49 +2.67dC  72.00 +8.45¢C  25.20 +5.49dD Riik . HulRGHH, &5, TARR,
40~60 1.57 +0.41eE  38.24 +7.45bD  27.14 +1.98¢cB  55.80 6. 11bE  20.60 = 4. 10eB  FIHuIRZEH, S5z, BuFLER,
AKE 0~20  1.27+0.07dA  49.07 £5.08¢cF  36.19 +1.90aE  56.60 £6.67aD  5.40 +0.89cF HIRDRGS M, +o0mits, ZFLBAMRE,
BPHEHE 20~40 135 +0.33bD  42.13 £8.33dC  32.84 £4.59eA  59.20 £7.59dB  4.60 £0.76aC  HIPURZEH, BIESL, DEFLEAME,
40~60 1.41 £0.08dB  40.57 £6.97aA 29.84 +4.43dD 56.00 £9.37cD  4.40 +0.34cC FIRRRGEHY, B392, BEHIE/ AR,

T A/NGFRFOR I — R ERRAF PR 255 8% (P<0.05)

T HEFE R AR R R A ARG, )
Wt BB SRR AL, R A KRR
PR HZE T AL, 2015 AE N A B EE R 1+
BRIk E R W, H A WU 4w
B )2 R B 2 B e, 5 20 ~ 40 AN
40 ~60 ecm T2, EAEMAZER O ~20 em +
JE I TR DU, A6 R S 3 B 7 ] —
)20 R P A R BN E A > I
Yokt , HAP7E 0 ~20 em H )2, A FAZE &>
PR b 0 A B o R AR B B Y 1. 67

, ARREFHFRE—PEAFEERKZRRE (P<0.05), T,

6. 10 fi5, MU UL, FEA: A S i P S Bk b 02 £
HEFRAPARDE LA = e B0y, A EWF SR, £
S BRI IR FEAEAR ™, B2 55 40k
I S 1 A B 21 48 X A6 AR R e I 1) — A B A 1A
7, LHEAMRMEZ , ZL0 MR R L™
MR G, 5 1982 4E 1 2003 4EAH L, 2015
AEPHE BT E H R SR A T T R, b AL
SER AR B R R 50.25% | 62.85% , X EE S5 A
KR BRI S HEER O

RT EHHEHE LIRS EERFE

2 +2 EERING S ey ExX gl AR TR
FAl (em) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) pH
A 0~20  6.000.35bD  0.97 £0.03¢cC  0.42 +0.03aA  12.60 +0.93eB  6.70 £0.55¢B  94.00 £9.12aC 5.3
X #HZ 20 ~40  3.10+0.48¢cE  0.45+0.05bD  0.29 +0.04c¢B 13.00 £1.21bF  0.90 £0.04bC  75.00 +7.46bB 5.0
40 ~60  2.71+0.44aC  0.50£0.04aC  0.24 £0.06dE  13.10 +2.32fF  2.20+0.09aD  62.00 £6.90cA 5.1
1L 0~20 10.00+0.88cA  0.98 £0.03cA  0.25£0.09bC  9.39 £0.35cE  11.000.37eE  98.00 +1.27bE 5.4
FEHE 2040 7.94£0.45dB 0.53£0.02dB 0.20 £0.06dC  7.21 £0.63aA  3.20 £0.68cF  80.00 +4.68(D 5.4
40 ~60  5.12+0.76bC  0.43£0.07bC  0.13 £0.05eD  26.50 +1.48eD  2.70 £0.99bA  65.00 £3.59dC 5.3
KR 0~20  2.90+0.18dD  0.21 £0.04aB  0.15£0.02cB  7.22+0.89dC  5.80 £0.15aC  44.00 +4.48¢cB 4.9
=2 20~40 2,53 +0.62aD  0.13 £0.06eE  0.10£0.0leA  5.6520.93dD  2.40 +0.14dD  51.00 +7.49¢C 4.7
40 ~60  1.940.23eC 0.17+0.07¢cE  0.09 £0.0laA  6.60 +0.78bB  2.100.07aD  46.00 £6. IObF 4.7
kg 0~20 17.70+1.08aE  0.99=0.04cD  0.60 £0.04dE  10.50 +0. 18aC  27.00 =1.76bC 235.00 =11.05dC 5.2
BEHHE 20~40  10.1020.45¢C 0.32+0.07eB 0.25+0.05dC  11.80 £0.02¢D  3.20%0.97¢B  80.00+6.38(D 5.1
40~60  4.78 £0.60cD  0.46 £0.05bA  0.1920.02cD  4.45+0.06dE  2.70 +0.06bE  64.00 £8.12dF 5.1
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ZT IR AL 2 AR 7R AL A - R e T B
I R R, LR LR T 5% 5 B T Ik
W, AR AR, R T AT, B R
SRR BRI RER T, A6 A K R e B2
+ 4 pH H A3 AE 5. 0 ~5. 1 F15.3 ~5.4 Z |44k,
ARSI 7= ey 2 - 4 pH (E 3 R 4.7 ~4.9 F
5.1~5.2, [Al— )2 S kb + 3% pH (HH)/N T
TR, U B AV R R 2 e R T A
FHXFTF 20 ~40 F140 ~60 cm +)2, fES L 0 ~ 20
em 1JZHY pH fHEK, X FZSPHERGEAC TS A
Ko VLPGE LU HEN R — i SRR ) N, T
BHERREAL, AR EEARWT P, BRMERE B AT Tk
i, 0 B T Tk

Skt — A WA 2T S B b - 9 I e ) T A
P, XA TR = b )2 1 39 o i 1 A 7
FRA T, B S AIAL, SRR R T 1 B
FA ERSy, ACAE R Bk 2 4 8 5 A — Sy
(Y, BZFEMG (Y,) FEB=Fl0 (Y,) W
85.247% i

2y (YY) BT EMSY (Y,) RS =FR (Y,)
) 2R 5Tk R 4 B A 75.340% . 88.459% Al
58.751% , AEAEAIR ™= 33k #F b 1 398 o o 56 — F2 4
(Y,) IEMAEREE S IER R HIE4E . <0.01
mm BPRL S <0. 001 mm KRS &, AREAR ™
P TS — 0 (Y)) IEMBGREE R
AR AT <0. 001 mm KR E g, X ULHR
TR E AR R, AR, <0.01 mm
KL & HE AT <0. 001 mm KR BOK, ERH 4 4
KB L™, AR Bk b+ 18 o i 56 — 32 Al
gy (Y,) IEFARBUE & e B A AL . &
RORIA W, A AR 3l Bk A 8 o i 5 — 3 sy
(n)Emﬂ%ﬁﬁWM?ﬁﬁiﬁﬁMﬁ\éﬁ\
SRR, X LLHRE T R A R 0 R
AU, @A, SUmERE S Eag, W g
FEACREERZL AR PR AR B Bk b B 2 4 4
Q“*Iﬂﬁ(Y)Emﬂ%ﬁ?mm%ﬁﬁﬁi
e pH {H, RHIEMLRAFAE ., mikn I,

2 5T Bk R 5 il A 83.923% |

%%ﬁﬁ%%\igﬁiwﬂi%M%%ﬂE%ﬁ

68.459% , A=A B ZE LIRS —EM P R R N
xS WHHGHMETEREENS (Y) IWER
TEAE I B Ht it ARG BB it
F AT
Y, Y, Y, Y, Y, Y,
ZItSA FRIE(E 10.910 5.678 2.090 9.793 3.206 10. 456
R R 83.923  85.247 68. 459 75. 340 88. 459 58.751
FH Thi 3 3 0.233 0. 306 0.534 0.346 0. 653 0.475
T E 0. 839 0. 289 0. 147 0. 882 0.471 0.276
BELBE -0.988  -0.477  -0.157 -0.973  -0.230 -0.575
FH [ 457K -0.904  -0.433 -0.427 -0.816  -0.578 -0.089
<0.01 mm ¥ybif it 0. 822 0.179 0.583 0.186 0.128 0.421
<0.001 mm K& 0.899  —0.047 -0.033 0. 997 -0.082 0.227
F AR B HHLB 0.385 1. 000 0. 089 0.323 0.991 0. 442
Ee A 0. 149 0.971 0. 240 0. 107 0. 890 0.230
X 0.367 0.993 -0.115 0.499 0.948 -0.189
e -0.014  -0.999 0.033 -0.038  —0.683 0. 456
AR -0.078 0.931 0. 364 0. 099 0.135 -0. 069
AL 0.411 0.279 -0.206 -0. 642 0. 867 0. 289
pH i -0.358  —0.241 0.934 -0.294  -0.108 0. 889
i TE2 ~16°Z 0], BHEFHEE 13.4 em, ARTREE

LSRR B Z M gL, T TR B A

JEV) 88.3 em, HIEAF I 117 g/em’; HEZ
TEEFR TR, AL S R 19.37 o/kg, T
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32 K B VE R AR 15 2 52, 3T 20 4F
CTHE A2 T AR LA 2, F 3 N 6°FF 2=
4° FEEE M 13.68 cm W E 16. 42 cm; = A
Feor o, HP AR S 24. 63 g/kg, $2
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W, AEAE IR HF)2 1 e 28 d AR R 5 /2
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BE L HEEKE AL AR & pH [E¥/N TR
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Effects of modified nitrogen fertilization on nitrogen rate reduction and yield and quality of flue-cured tobacco in rainy
tobacco-growing regions

ZHANG Hai-wei', HE Kuan-xin', YE Wei-min’, WANG Yu-sheng’, SHAO Xue-lian’, LIU Run-sheng’, WANG Nian-
lei', JIAO Shao-he' (1. Tobacco Science Institute of Jiangxi Province, Nanchang Jiangxi 330025; 2. China Tobacco
Guangdong Industrial. Co. Ltd., Guangzhou Guangdong 510385; 3. Ruijin Branch Company of Ganzhou Municipal Tobacco
Company, Ruijin Jiangxi 342500 )

Abstract.: Effects of different basal-dressing application methods and ratio between base and topdressing on yield and quality of
flue-cured tobacco and reducing nitrogen effect were investigated in field experiment. The results showed that under the condi-
tion of rain, digging big holes and supplying 40% base-fertilizers at bottom of holes promoted the early nutrient absorption of to-
bacco plant, to achieve early and quickly growth and improve central leaf quality. Opening degree, leaf area, single leaf
weight and tobacco nutrition of upper leaves were improved when the ratio of top dressing increased from 50% to 65% . When
the total N application rate reduced by 15% than CK (150 kg - hm™>) , optimization of basal fertilization way and the ratio be-
tween base and topdressing improved the quality and output value of leaves flue-cured tobacco, and increased the economic
benefit of tobacco growers.

Key words: rainy tobacco-growing region; fertilizer at bottom of hole; ratio between base and topdressing; flue-cured tobac-

co; yield and quality
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Soil quality and its limitation factors of slope farmland plough layer of red soil

LIU Zhi-peng, SHI Dong-mei” , JIN Hui-fang, LOU Yi-bao, LIN Zi, YANG Xu ( College of Resources and Environment,
Southwest University, Chongging 400715)

Abstract: In order to explore the red soil quality and its limitation factors of slope farmland plough layer in Jiangxi province, a
systematic analysis of statistical characteristics, evolution and main limitation factors of red soil quality of slope farmland plough
layer was made through field surveys, data inspection and laboratory analysis of soil physical and chemical properties. The re-
sults showed that the slope of red soil slope farmland was mainly located between 2 ~16°, the average thickness of plough layer
was 13.4 cm, the average thickness of effective soil layer was 88.3 cm, the average value of soil bulk density was 1.17 g/
em’, the average value of organic matter content was 19.37 g/kg, the average value of soil pH was 5.36. The quality of
plough layer in red soil slope farmland had been improved in the past 20 years, the slope of farmland had been reduced from 6°
to 4 °, and the thickness of plough layer had been increased from 13. 68 cm to 16.42 c¢m, the content of organic matter was
24. 63 g/kg and increased by 33.93% , the content of total nitrogen, active phosphorus and available potassium increased by
10.53% , 230.98% and 44. 18% respectively. The main obstacle factors of soil quality of low yield plough layer in red soil
slope farmland were the soil nutrient depletion, viscosity and acidification. The soil bulk density and clay content of the low
yield plough layer of peanut and cassava were higher than that of high yield plough layer, and soil porosity, field holding wa-
ter, organic matter content and pH value were lower than that of high yield plough layer. The soil quality of high yield plough
layer was better than low yield plough layer in red soil slope farmland. The research results could provide a scientific reference
for the improvement of red soil quality and the construction of reasonable slope farmland plough layer in Jiangxi province.

Key words: slope farmland ; plough layer ; soil quality; limitation factors; red soil





