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Abstract To determine the soil fertility of pure Castanopsis hystrix forest, C. hystrix —Pinus elliottii mixed
forest and pure P. elliottii forest in the south subtropical area, soil pH values, organic matter, total nitrogen, total
phosphate, total potassium, hydrolysable nitrogen, available phosphate, and available potassium was chosen as
evaluation indicators. Soil fertility was analyzed by grey correlative degree analysis, and ranked by correlation
degrees comprehensively. The results indicated that the contents of organic matter, total nitrogen, hydrolysable
nitrogen, available phosphate and available potassium had decline tendency with the increase of soil layer depth,
while pH value, the content of total phosphate and total potassium have no difference in five different soil layers.

The grey correlative degree analysis shows the best soil fertility was observed in pure C. Aystrix forest, followed
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by C. hystrix —P. elliottii mixed forest, and pure P.elliottii forest has poorest soil fertility status.
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2T AfE— A
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—Pinus elliottii
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OZLHESEMK pure Castanopsis hystrix forest
BIEHUFAZEAR pure Pinus elliottii forest
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Fig. 1 Measured values of soil fertility indexes
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Tab. 2 Dimensionlessness of soil fertility indexes

CrEaVAYLd 7k%’4’=‘f${)§k e sl T SH 75
Mo j:.%ﬁd; pH ff] ﬁm@i 4% Total  4Wf Total 4 Total Hydrolyz- E{ﬁl@'@ E{ﬁl@ﬁ
Soil depth/  pH Organic . . Available Available
Forest type phosphate  phosphate  potassium  able nitro- .
cm value matter gen phosphate potassium
0~10 1.000  0.874 0.925 1.000 1.000 1.000 1.000 1.000
o1 10~20 0951  1.000 1.000 1.000 1.000 1.000 1.000 1.000
M Pure C. 20~40 0987  1.000 1.000 1.000 1.000 1.000 0.612 1.000
hystrix forest 45 60 0966 1.000 1.000 1.000 1.000 1.000 0.981 1.000
60~100 0994  1.000 1.000 1.000 1.000 1.000 1.000 1.000
0~10 0962  1.000 1.000 0.561 0.617 0.720 0.500 0.358
4T HE—18
’Iﬁﬁki& 10~20 1.000  0.606 0.548 0.584 0.811 0.663 0.490 0316
WA AT AR
C. hystrix—  20~40 1.000 0917 0.861 0.476 0.870 0.737 1.000 0.539
P elliottii 40~60 1.000  0.657 0.683 0.373 0.830 0.424 1.000 0.548
mixed forest
60~100  1.000  0.760 0.728 0.502 0.916 0.468 0.978 0.609
0~10 0927  0.722 0.671 0.589 0.650 0.622 0.545 0.430
Wb 10720 0919 0529 0.582 0.497 0.629 0.528 0.250 0.380
Pure P el-  20~40 0933  0.930 0.849 0.490 0.570 0.721 0.504 0.473
liomiiforest 4 60 0930  0.647 0.660 0.474 0.636 0.443 0.415 0.415
60~100  0.946  0.575 0.614 0.516 0.681 0.600 0.494 0.514

x3 TEENIERIKEKERY
Tab. 3 Correlative coefficient of soil fertility indexes

IKAFER AL A
Hydrolyzable Available Available

. JEvAgeis )
Mo Sjo:ﬂiigqﬁ / pHH{E Cﬁ Tﬁ 4% Total 4 Total 4% Total
Forest type p P & phosphate  phosphate  potassium

cm value  matter nitrogen phosphate potassium
0~10 1000 0718 0812 1.000 1.000 1.000 1.000 1.000
SIMESE 10~20  0.867  1.000 1.000 1.000 1.000 1.000 1.000 1.000
gj‘hi;r:;x 20~40 0963  1.000 1.000 1.000 1.000 1.000 0.469 1.000
forest 40~60 0917  1.000 1.000 1.000 1.000 1.000 0.951 1.000
60~100 0985  1.000 1.000 1.000 1.000 1.000 1.000 1.000
HE—E 010 0.894  1.000 1.000 0.423 0.456 0.534 0.391 0.333
%ﬁ{gb 10-20  1.000 0449 0415 0.436 0.630 0.488 0.386 0.320
hystrix—  20~40  1.000  0.805 0.711 0.395 0.724 0.565 1.000 0.426
R;{”Zfl’” 40~60  1.000 0522  0.542 0.374 0.688 0.395 1.000 0.453
forest  60-100 1000 0610 0.580 0.430 0.817 0.414 0.945 0.490
0~10 0814 0536  0.494 0.439 0.478 0.460 0.414 0.360
WWHIAALE  10~20 0798 0405 0434 0.390 0.464 0.405 0.300 0.341
;’E ;‘;ﬁfﬁ 20~40 0835 0830  0.694 0.401 0.443 0.551 0.408 0.394
forest 40~60  0.843 0515  0.525 0.416 0.507 0.402 0.391 0.391

60~100 0.874 0.469 0.493 0.436 0.541 0.484 0.426 0.436
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Tab. 4 Weight of soil fertility indexes

TR AP

IR R AL

Soil depth / pH {H Organic SH Total &% Total £ Total Hydrolyzable Available A Av.a il-

om pH value . phosphate phosphate potassium nitrogen phosphate able potassium
0~10 0.032 0.027 0.027 0.022 0.023 0.024 0.021 0.020
10~20 0.032 0.022 0.022 0.022 0.025 0.023 0.020 0.020
20~40 0.033 0.031 0.029 0.021 0.026 0.025 0.022 0.022
40~60 0.033 0.024 0.025 0.021 0.026 0.021 0.028 0.022
60~100 0.034 0.025 0.025 0.022 0.028 0.023 0.028 0.023

x5 ANEMSER T IEMCERE
Tab. 5 Correlation degree of soil fertility in different forest types

M3 27 Forest type

ZEA VM E Comprehensive evaluation HE4 Rank

LIHESEAR Pure C. hystrix forest

LIHE—IBHANIRAE AR C. hystrix —P. elliottii mixed forest

TBHFAEIAR Pure P, elliottii forest

value
0.965 1
0.658 2
0.528

4 RSt

TN SR R E S RGP et
YA o Z R 25 A R, AT DL i - 38 g A )
A KPR ACRPM R 1 EE D M R e AR
ANFE MRS BRI R B AN R 22 5 TR 2
T E A A, R (1 I LY
AR HIEFRIE A Y s Y, B
5% X 445 pH {H7E 3.91~4.69, AS[a) Ak A3 25T 1A
[FIVRBE 4% pH (E AR, HHZESHIFAEE, +
AP, 2. KPR U A
T REGEE AR /N, BERH Ry B
RN, X5 R M FAER Y
Melf s Y s aiie—8. — BB, LR
W, HIEREREE, WRYIRARAK ., LS
YIREYE S AR, (75 . A BRI

Er s 17,

WG KA IR EE AT R R, ZOHELEAR
ZAE—0 HbAA TR S PRI b A SR 3N 1 25 6
PR B> 510K 0.965 . 0.658 Fi1 0.528, £THE4liAk 1
HERE Sy ey, AME—IR AN IR SRR 2, XS5
P At b DX A AR SIS A A U M DG 2B
AR S BR 5 - AL A OCAN, i S kb T
TR E B AR DA 56 U R AR
BRI Y& AR, HIREY ¥ 55y
fife, BRIRmARHLFE O AL, AR bR,
T 24 R 5 - SR g PO AR S A7 A b
PR . BT I A YA A 2 Y 3R A )5
W), FEA I B FE e, IR 1 AT T 52 e A
EIHLIEAFSE, 4R 5 20 HEFIR b by A T ARG B
IR ZE AR ISR



14

Mol 5 H R 2% 20174F 12 A 33 555 6

(9]

SE 3k

BLOOR J M G, BARDGETT R D. Stability of above-
ground and below-ground processes to extreme drought
in model grassland ecosystems: Interactions with plant
species diversity and soil nitrogen availability[J]. Perspec-
tives in Plant Ecology Evolution and Systematics, 2012,
14(3): 193-204.

WOOD T E, LAWRENCE D, CLARK D A. Determinants
of Leaf Litter Nutrient Cycling in a Tropical Rain Forest:
Soil Fertility Versus Topography[J]. Ecosystems, 2006,
9(5): 700-710.

JEARHT, 1R, SO0, G5 ZMEAN TMA KR4
AFEN]. R R RS2 4R, 2012, 32(4): 51-54.
HAARSC, O, 23R, 55 M beas . SR AA B AR
LR R ORI I]. Mol 5 3REERRE, 2017, 33(4): 1-8.
AIRIY., SRR, AR/, A5, FET 2T RO £y
BRI S ZE IR )], TR RAESE, 2014, 31(6):
1010-1016.

ZREGE, k2, B, . AR E B BAZAR N TR L
HENE 1B [I]. MolkBR2EAR ST, 2017, 30(2): 322-328.
MG, BROAEE, JRARSE, 4. ARG 2SR 1
NEF) R PPAN (9], A2 252741, 2014, 34(9): 2297-2307.
BRARIE, PV, ZEAANI, A5, TR b P AR A el A
TR ERE PO [I] . B EYI~#41z, 2013, 34(10):
1883-1887.

H/NEE, Bribe T, FEAE, 4. H T Nemerow ik i #Rbk 11
NEI G FEET[T]. Flk 2741z, 2016, 25(7): 34-41.

[10] & and. HHER LAk M]. dbat: FERL

BB H AL, 2000.

(1] RREEEE, 20k, 52, . XS I FE 7S fh Rl

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

JRETRIRIE DT S LA TN (] TR, 2014, 22(3):
631-637.

BT, BRI, JEIKZR, 5. ZRSEMRHE 480 T 23 ) 7
FRPETM T[], Mol S5 EREERE:, 2014, 30(5): 1-6.

Viani R A G, Rodrigues R R, Dawson T E, et al. Soil pH
accounts for differences in species distribution and leaf
nutrient concentrations of Brazilian woodland savannah
and seasonally dry forest species[J]. Perspectives in Plant
Ecology Evolution and Systematics, 2014, 16(2): 64-74.
FROKEE, AL, BB, 2. AR N TR A BB L5
NETIZREPEMDFFET]. PEALRMBIER =24 (FARFR
2£hR) , 2011, 39(1): 69-75.

JATEM, B EAE, AN, A FEIAREAZ AR L SRR Sy
Br[9]. TR, 2012(2): 353-356.

Waas, e, X, 55 M AR b X4
TR 73 28 B bR Il ) 3B AE T 20 A (9], 7K O FR i 4,
2013, 33(4): 142-148.

R, R, HOOE, 55, )P M IX SR AR AR
R MU BB UL T LR [T]. RS FE, 2017,
36(2): 119-125.

WANG Q K, WANG S L. Soil microbial properties and
nutrients in pure and mixed Chinese fir plantations[J] .
Journal of Forestry Research, 2008, 19(2): 131-135.

PAN K W, XU Z H, BLUMFIELD T, et al. In situ min-
eral "N dynamics and fate of added "NH,’, in hoop pine
plantation and adjacent native forest in subtropical Aus-
tralia[J]. Journal of Soils & Sediments, 2008, 8(6): 398-
405.

VK, XIS, ZEE IE, 5. m I AS ) R Bl S A
AR IR T T]. WA A SRR, 2010, 21(10):
2479-2486.



