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Abstract: To assess the relationship between plant population distribution and soil nutrition in Songnen alkaline grassland,
soil nutrition field (SNF) was applied to calculate in process of principal component analysis ( PCA). However, PCA
require calculating again when new data input datasheet, this disadvantage limited it in field application. Consequently, it
was necessary to produce a new approach in calculating SNF, which was able to reveal position of new data in axes of soil
nutrition.

Soil quality degradation index ( SQDI) was widely used to evaluate soil quality, which estimated the differences of soil
properties between standard soil type and test-soil type. From this way, soil quality, i. e., degradation or improvement,
was examined. In this paper, soil nutrition data of 1999 was applied to calculate both SQDI and SNF, to analyze the
relationship between plant population distribution and soil nutrition in Songnen alkaline grassland, finally discuss it
applicability and adaptability.

The standard soil type was sampled in soil where aboveground biomass of Aneurolepidium chinense was the highest in
Songnen alkaline grassland, thirteen soil factors, such as organic materials, total N, total P, total K, total Na, total Ca,
total Mg, total alkalinity (CO;~ +HCO, ), soluble salt, K* and Na* contents, pH and as well as moisture, were used to
calculate SQDI. The curve shapes of SQDI were similar to those of PCA, but the range of SNF calculated by SQDI was more
extensively than that of PCA. In the result of PCA, the amount of soil factors reduced from thirteen to nine ( organic
materials, total N, total P, total Na, total Ca, total alkalinity, soluble salt, K* and Na" contents) and continued reduced

to five (organic materials, total N, total alkalinity, soluble salt and Na* contents) , each curve shape calculated by SQDI
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and PCA was also similar, yet the results of SNF (e. g. , range of values) calculated by five factors were different from the
results of nine and/or thirteen soil factors. The results also suggested that we may use nine soil factors to calculate SNF by
SQDI rather than thirteen soil factors.

To test application of SQDI for calculating SNF, six new plots were established in the same field in 2007 where we had
done in 1999, SQDI was individually calculated by thirteen and nine soil factors respectively, and the value of which were
correspondingly located on the soil nutrition axes. The results showed that used SQDI to calculate SNF was feasibility and

veracity in assessment soil quality degradation in Songnen alkaline grassland.

Key Words: soil quality degradation index; soil nutrition field; alkaline grassland
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Fig. 1 Soil nutrition field analysis by 13 soil nutrition characters
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Table 1 Soil nutrition field analysis by 13 soil nutrition characters
W S
FH ltem wg CER O ER gy wg CEE L OER gy
Puccinellia  Aneurolepidium Puccinellia  Aneurolepidium
Suaeda . K Other Suaeda i . Other
tenuiflora chinense tenuiflora chinense
i%%%ﬁm*mﬁ 3 -0.792 -0.459 -0.035 0.475 -0.800 -0.428 -0.048 0.475
Center point of soil nutrition field
iiﬁ%%{y_ﬁﬁ .. 0.476 1.014 0.846 0.648 0.549 1.059 0.871 0.741
Breadth of soil nutrition field
EAE IR AL 0.092 0.272 0.275 0.256 0.128 0.383 0.370 0.285

Volume of soil nutrition field

W AAHXT 1 EAE M)A 3B SR A RE R 5545 5 The calculated results by relative overground biomass serving as soil nutrition field

efficiency;

S ARG BB R LB R AEM T8 45 R The calculated results by summed dominance ratio serving as soil nutrition field

efficiency; T [f] the same below

£2 M ERRRIBEEFHIFERUES
Table 2 Overlap of soil nutrition field by 13 soil nutrition characters

Y%} 3B FE L TS Absolute overlap of soil nutrition field

k- R BRR-FRH BRERE-HA FR-H A
Suaeda-P. tenuiflora P. tenuiflora-A. chinense P. tenuiflora-Other A. chinense-Other
w 0.016 0.108 0.015 0.098
S 0.035 0.174 0.061 0.167
X+ 57 A Relative overlap of soil nutrition field
W% Suaeda BERE P, tenuiflora 2§ A chinense HAth Other
BRK B FH Hofth BRK oAt BRK FH
P. tenuiflora Suaeda A. chinense Other P. tenuiflora Other P. tenuiflora A. chinense
w 0.060 0.177 0.392 0.055 0.395 0.382 0.059 0.356
S 0.092 0.276 0.470 0.214 0.455 0.588 0.159 0.452
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Table 3 Comparison of relative breadth and volume of soil nutrition field by 13 soil nutrition characters with the two methods

AR L HEE FRALTERE (% ) AR L HEEFRALATA(% )
SiH T Relative breadth of soil nutrition field Relative volume of soil nutrition field
24 tem

W B FH FHoAty W BRE FHE FHoAty
Suaeda P. tenuiflora A. chinense Other Suaeda P. tenuiflora A. chinense Other
W PCA 22.587 49.818 53.643 33.880 4,281 15.209 15.392 16.576
SQDI 31.613 67.371 56.202 43.034 6.104 18.102 18.275 17.022
S PCA 24.773 55.848 50.151 39.189 5.956 20.112 20.199 17.005
SQDI 35.438 68.351 56.210 47.792 8.253 24.693 23.905 18.374

PCA: ER A0 MriEmit 45 R  The calculated results by Principal component analysis; SQDI: + 3 i BBt 18 BOE WA 45 R The
calculated results by Soil quality degradation index; F[F] the same below
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Table 4 Soil nutrition field analysis by 9 soil nutrition characters

W S

TH ltem Wik SR e s Witk e Fa s

Suaeda P. tenuiflora A. chinense Other Suaeda P. tenuiflora A. chinense Other
i$§#1lcplbfﬁ . -0.755 -0.439 -0.030 0.461 -0.762 -0.414 -0.005 0.461
Center point of soil nutrition field
ig%ﬁ{lﬁg .. 0.430 0.994 0.801 0.696 0.496 1.040 0.865 0.716
Breadth of soil nutrition field
AR 0.084 0.270 0.261 0.249 0.116 0.377 0.350 0.280

Volume of soil nutrition field

®5 HITHEHRRRLTEEFRNIHEFRGCES
Table 5 Overlap of soil nutrition field by 9 soil nutrition characters

Y%} 3B FE L TS Absolute overlap of soil nutrition field

B B Py R FHI
Suaeda-P. tenuiflora P. tenuiflora-A. chinense P. tenuiflora-Other A. chinense-Other
w 0.015 0.091 0.060 0.091
S 0.031 0.165 0.064 0.149
HxF +3E 37 B Relative overlap of soil nutrition field
W% Suaeda BRY P. tenuiflora B A. chinense HAth Other
BRK B B Hofth BRK oAt BRK FH

P. tenuiflora Suaeda A. chinense Other P. tenuiflora Other P. tenuiflora A. chinense
w 0.054 0.175 0.348 0. 064 0.336 0.365 0.059 0.349
S 0.083 0.268 0.470 0.229 0.437 0.528 0.170 0.415

®6 LS THERARIHMEFHIHERMLSN

Table 6 Soil nutrition field analysis by 5 soil nutrition characters

W S

TH ltem Wik SR e s Witk e Fa s

Suaeda P. tenuiflora A. chinense Other Suaeda P. tenuiflora A. chinense Other
i$§#1lcplbfﬁ . -0.690 -0.417 -0.026 0.320 -0.696 -0.371 -0.036 0.320
Center point of soil nutrition field
i%%%{y_ﬁﬁ .. 0.365 0.797 0.709 0.491 0.420 0.923 0.728 0.531
Breadth of soil nutrition field
LA 0.071 0.240 0.229 0.159 0.099 0.342 0.305 0.186

Volume of soil nutrition field

F7 USTHERRRIEEFRHIHEFRVES
Table 7 Overlap of soil nutrition field by 5 soil nutrition characters

Y%} 3B FE L TS Absolute overlap of soil nutrition field

Wk RL AR Py R FHI
Suaeda-P. tenuiflora P. tenuiflora-A. chinense P. tenuiflora-Other A. chinense-Other
W 0.012 0.087 0.013 0.065
S 0.033 0.156 0.052 0.112
HxF +3E 37 B Relative overlap of soil nutrition field
W%k Suaeda B R P. tenuiflora 2EFL A, chinense HAth Other
R Wi *i il R sl R i
P. tenuiflora Suaeda A. chinense Other P. tenuiflora Other P. tenuiflora A. chinense
W 0.052 0.174 0.379 0.084 0.362 0.409 0.056 0.285
S 0.097 0.336 0.512 0.278 0. 456 0.601 0.151 0.367
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Table 8 Comparison of relative breadth and volume of soil nutrition field by 9 soil nutrition characters with the two methods

FEXT LB TR FEBE (% ) FEXF B FRALAAT (% )
SUH ltem Relative breadth of soil nutrition field Relative volume of soil nutrition field

Wk BRK FH oAt BE BRK FH oAt

Suaeda P. tenuiflora A. chinense Other Suaeda P. tenuiflora A. chinense Other

W PCA 23.743 49.570 53.829 33.258 4.169 15.496 15. 406 16.131
SQDI 30.026 69.471 55.999 47.663 5.871 18. 853 18.204 17.419

S PCA 24.308 55.796 50. 346 39.187 5.969 20.242 20.329 16. 869
SQDI 33.694 70.713 58.786 48.674 7.904 25. 600 23.828 19.016

5 XKL

25 B E SRR AR B AT 1B SR AL AT S ER R R st b b AR RS AL W I
FAR R ATE, F 2007 4F 6 A FAIFELART A L300 > Y88 T 3t HAEHCERIR IR 1 6 e, R AE L HERE R, 4
P IREER I TR K e AEEY RO, 2RI 13 UM 9 BRI R IRERITE T LIRRE
BALTER(FR9) ,FFarBITER | FIE 2 i L3308 SR b AR BIAR DAL A, S5 R0 DL A3t b AE 85 SE PRl 25 i 45
RARFE WY&, Wik T R 3B BB AT B A 3 E SR AL A RTA Tk LA F 3B SR AL SR i st
TS RS L A HER T

®9 M13 09 TSR THE RN T RRERLEN
Table 9 Soil quality degradation index by 13 and 9 soil nutrition characters

Wi Ttem Fedh 1 e 1T e T e IV i V Fesh VI
> Plot [ Plot T Plot TI Plot IV Plot V Plot VI
H 13.1ﬁi#‘§1.‘/]—.<1’(“§j:i§7§'5‘§ -0.911 -0.643 -0.368 -0.162 0.057 0.387

13 soil nutrition characters

L9 iR pRi R LB 5

. - -0.887 -0.624 -0.353 -0.144 0.042 0.359
9 soil nutrition characters

ST EIR R R0k S MATLAB 6.5 SROFARSE & AT HIRE IR, TS R R 8, A A T L IE R L0
BT B AR AR P SE B P B BT , 0 8 B e M SR SRR A ) AR B A 5 LB SRR O R SR R 3R T — o
Titko

A PRSEERR  BERE D B L E SRR R AT DR E SR L AT A o 1B R R BRI ORI 1R E R
ROUIS Py Be % 1 308 Fri8 i 10 22 /0 2R DS SR A MU BE R 45 R . 2 13 s D B — e R BE R,
SRR Z AR, TR B B A BEIERS S0 LR E RSO . B BB B & DIE TR I8 I
EHTHEBE IHRFIBE S H T 554 RIS (E] 8 TR AR (E 22 B/, I 255X A8 B9 AR 5F
AERMERARITESER, 0 pH (H 28 &8 25 S BN &K, (ER 2 28 A2 (iR BB R
IRE (IefE R 2ME R 2N aE TR K &8 SRS RERRN L, Fit, e &
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