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Soil fertility comprehensive evaluation under continuous farming pattern
on dry land base on eigenvector
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Abstract: The dry land on red soil is barren, and the improper farming may cause the soil fertility decline, even degra-
dation. In China, cropping patterns on dry land are diversified. The effects of different cropping patterns on soil fertility
are different. In order to study the influence of continuous cropping patterns on the soil fertility on the dry land with red
soil, a five years field pilot trial with local traditional farming patterns and the conventional fertilization were carried out.
Weighting index based on eigenvectors were adapted to evaluate for the soil fertility on red soil dry land under continuous
cropping patterns. The results indicate that this model is able to reflect the data change tendency, and the soil fertility
changing situation could be reflected appropriately, and this evaluation analysis method has certain scientificalness and
correctness . Based on the resulted of the model, Chinese pear + (peanut-green manure-peanut) were the optimal crop-
ping pattern in terms of the soil fertility, while the traditional pattern was the worst. These results were corroborated by
the biomass and energy benefit analysis.
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ARBRERTILHEE /T LM ER 2R
BASRBY, R REAENLTEKEETH
BT, R T AR A MR LR 1, bk
1989 —1995 4F iy P A AL 3 2 754 — I SR 1E 5 1996
SRR E N M BB ST 5 A /NK, H AT 3
AARERE 5 mx 20 m(REDR), THHAK 2 48

1.1

AR 12 mx20 me BNMPRAEIKER (TR
BRAM) o RAEMIAE /DN X 34T 5w A, R IR HES
Jo: O M+ (BE—E—E); © FZF+ (AL
—BE—HE); @ HAKE(XNR); @ HE—%
JE—E4; OFEAKR—FE—-KRE—-FKS5 HREK
Ko MMEEZERFAD 600 #h, EXFEEEL
i 51000 tk. RAMAE T X : O.Q KA LI (B
HE) o 78 HUAE A & 3 25 3b 7 15 A & 30 000 kg/hm® (5
), E5KER 14% , 3765 8 R TR 7633 kg/hn®,
HHESHEBNAH C265.0, £ N36.5.2P23.0.&
K52.0 g'kgo @@ MEAIMLAE. N.P,05.K,0 MEFI &
A8 75.0.127.5,150.0 kg/hm?, BIE B R ZE, B
JERSEERE, IR LS., ZRBPXWIEE
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EREA ESP L AENE, BB A Olsen B
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HREP P Z R RSB E RN E , W E R
S HR(EERWAEE R ITER)

F1 HiALTEHBEEER
Table 1 The physiochemical properties of soil tested
TREE BEHLR 2% S e KR BB R

Depth pH oM TN TP TK Hyd. -N  Avail. - P Ex. -K

(cem) (g/kg) (mg/kg)

0—15 5.16 6.40 0.34 0.53 10.6 0.27 3.90 50.0

15—30 5.18 0.38 0.57 10.9 0.27 2.75

30—350 5.20 0.40 0.51 10.5 0.27 2.71
1.2 EMpFZE FE a0 BRI E N R HEBAER o, (1) BBIE
1.2.1 JFHE REEETEBK,FERE R W x; T EGR , EREBREETH y WHER

ERERBK, W& ISR ME, B
KRR TR, X B8 19 BB 4E 1) B BD O & 18 AR A
&,
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b,y AB i MEERNEGITFNE, o HE I8
PREIARE, x; HIRIREEE . (1) PRI R B

B m A n AR BT

K,i8 Var(y) Bm y M E B

Var(y) = Var(A"™X) = E[(A"X - E(ATX))?]
= A"E[X - E(X))(X - E(X))"]4A
< ATE(XXT)A < ATXX"A (2)
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' 420
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= Ano
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A1Q,
< A ATQQ™A = A, ATA

A= QnH,

Var(y) < M A" < 4,010, = A, (4)
(4) B y BRFEZRMRER = XXT B KBE
MR, B AL ER A A, BT X AL ARAE 1 & % Q,
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T R BB AR N : PHOENLR 2828 .2
POEMA N R TFRBRENAE, X5
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SMBREERWT .

2.1 FBREHE(Xs,)

MR 2 BB KD EF, REFREAER KEB 4
TEARE , A LIRS ERE R A e kB,
SR B, A [ R AR AR K B 4 KR4 18 AR AT BR A
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#2 EEREERXTLREHER
Table 2 Soil fertility under continuous farming pattern

i FULR e X =X ﬁ%ﬁ‘ﬁi JEBEQB':? F&EF# RE .
Pattorn pH oM TN TP TK Avail. K Avail. P & CEC Bulk density
(g/kg) (mg/kg) (cmol/kg) (g/cen’)
@ 48la 11.50 d 0.68 be 1.00 ¢ 11.13 d 115.8 b 1.63b 8.40 ¢ 1.21 a
@ 5.01b 12.30 ¢ 0.70 ¢ 0.96 ¢ 10.19 a 171.3 e 1.86 ¢ 8.74 d ©1.22 ab
® 5.13¢ 8.60 a 0.53a 0.62 a 10.38 b 50.8 a 0.68 a 7.31a 1.26 ¢
@ 510¢ 10.60 ¢ 0.64 b 0.66 a 10.83 ¢ 155.4 d 2.10d 7.72b 1.23 b
® 512¢ 10.00 b 0.65 be 0.76 b 9.96 a 125.3 ¢ 0.72 a 9.08 e 1.22b

# (Note) : 2001 “EBURESIHE Data from 2001; FHE A [FF /R 2 Rk 5% B E K F Different letters mean significant at 5% level.

H—E A AEX L EE N REERNEE,
22 HHSREER
1) WEXHRE R = XX

126.67 266.19 16.08
266.19 569.86 34.27
16.08 34.27 2.07
20.05 43.24 2.60
263.96 557.00 33.61
310.82 677.58 40.65
35.02 76.93 4.58
207.46 439.60 26.55
30.96 65.05 3.93

20.05 263.96 310.82
43.24 557.00 677.58
2.60 33.61 40.65
3.32 42.07 50.95
42.07 551.95 649.27
50.95 649.27 851.83
5.77 74.07 95.85
33.32 432.47 517.86
4.91 64.55 75.75

35.03 207.47 126.68 266.19
76.93 439.60 266.19 569.86
4.58 26.55 16.08 34.27
5.77 33.32 20.05 43.24
74.07 432.47 263.96 557.00
95.85 517.86 310.82 677.58
11.51 57.67 35.03 76.93
57.67 342.43 207.47 439.60
8.54 50.71 30.96 65.05
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2) HE R BB KRR A, KUK A, 3R A RRAE
HE Q;:

A, = 2415.93

0,7 = (-0.2263, - 0.4847, - 0.0292,
- 0.0366, —0.4729, 0.5837, —0.0659, —0.3739, —
0.0553)

3) BIBAX(S) IHBEHEENE A"

AT = (0.0972, 0.2082, 0.0125, 0.0157,
0.2031,0.2507, 0.0283, 0.1606, 0.0237)

4) BIFEAK(6) IHELEITEME P:

P = XAT = (9.4725, 10.9184,6.9096,
10.1439, 9.2712)

RAETEME KA, 15 A R 5808 7 45
BNER: O<O <D <@ <@, Bpxt xS £ 3%
EARBEHRBE, MAFE + (BE—RIE—E)
YRR R I BOR i, AEE— S U, &
WTAREMARMEEHERNE, 3%
H L BT A B 5K BT 51 48 A (E 2001 4R AR B¢ 2000 4
Bom, AR ER S AERET, R AR
SRS, PR N BN B R W, M5 M
AZAZRRE , EXONWEYE R R LA
BEF A BB AT, AU E Y TR O -
AR 3 5 o 5 , R T X 204 2 SR i, MR
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Table 3 Energy benefit of dry land of red soil for different farming pattern

" P L7/ 7= BE RARE HH B Jk 44 SEEEF B E (%)
= Biomass Qutput ener; Input ener, Net Increased energy Ratio of Effici for sol
Pattern  Year put energy put energy et Increased energy Ratio of output ciency for sola
(kg/hm?) ( % 105 cal/hm?®)  ( x 10% cal/hm?)  ( x 10° cal/hm?) and input energy utilization
@) 2000 12132 52791 21406 31384 2.47 1.05
2001 14166 61660 17785 43995 2.97 1.23
® 2000 13498 58704 20149 38547 2.91 1.17
2001 15519 67795 19255 48540 3.52 1.35
® 2000 2763 8302 — 8302 — 0.09
2001 4891 14673 — 14673 — 0.16
@ 2000 8282 29594 10690 18903 2.77 0.62
2001 8973 32060 11281 20778 2.84 0.66
® 2000 10713 38914 12315 26599 3.16 0.73
2001 11150 40502 12424 28078 3.26 0.79
3 g YRR BAZBEFX EEEEEREEW. NF
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iR, B TR FEAK, O 5%
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HE—BRAUE; 752 L HAC 1 B AL AU R AR 1E

BFFTTT DLA M O B R 2K B % 45 576 W B
R T S Ay v 1 VA0 7 T TR T S PR S S R
465 I 1 S o

TEAR H - EAE 7 SR Wi 2k - SR 7 i ) A
FERE L HMNETES . BB BRIAEY RS
FR, E BN, (R i AR B B
EHHFE S ERGERTSSEAA, HLmes
545 31 5 h 4 28 9 F) FE 2 R H 5 AR B B
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