PAFVEYI 4R 2025, 46(12): 3053-3058
Chinese Journal of Tropical Crops

R EE TEFRD SRUIMEMNSEE . REMZRHRE
Z 540 i j

\ w1l 2 2 2 3,4*

xHE, &2 K, B B, KRE®E, 2 &

L AEM TR MBLEBE, ERIEM 5717005 2. mrLRFAPGEAEYIAGE, ZrEE 6650005 3. HE#HG RO B AGAS
TR 5 B /it 1 TIT - S e e 55 3% 0 e R v 2050 B o S8 28 /R W AR R RAR IR A #2545 B ORI FH 1 5 5286, VRS O
5711015 4. LRI ERIEM B AN SR AT 5T 25, R 571737

i E: AURLOBREAEMNTEIER SRR A S N LA 4, ek pk . REAS R R 3 FpA R L )
KT MR E 2T . S5 REH . Bk R AEIEMESA ST EREm THARH TR, AR E R ™
AR B R 2 AR MORI SR B 1) 3.06 A8 3.53 4% o SR Il - A 0 1 i 3 AR A S A AR T R AR AR 5,62
£ 10.46 1%, (HERILE FHRRIREL, PHE Tt (CEC) ffl, MM Ak L4 e bR AR AL F P 45K . 7E4E 4
OTIH , B - 0I>5 mm EIRR R, 256 R iR B Al i 1Stk aR B i, RIHSS mm BIRIK R
FR A= SR NG T AR E MR 28 . R Rl CEC 433 29 e AR AR I (1) 2.47 £ 70 3.02 £, HERFLIRAEEMAL, R
PRAERE )1 5 L brA S ) Z AT B o DRSS 000 HE W, A0 el 4 48 v i A3 ML PR R 0T R 55 A5 A I 95 ) R i i A
B, MRERILS SR T B T RE FR RS M AE SR RR T IRk ol o SR I 4R R R TR A it BRI . R g 4
AT A TE 5 5 Bl XS ) A R 5 50 e B R R Ak 7 4 £ A R

K M KA LRI HIERL; REE R

HESES: SI158 MNERARER: A

Differential Responses of Nutrient Status and Acidification in Gran-
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Abstract: This study investigated the differences in soil physicochemical properties under three different land-use types,
eucalyptus forest, orchard and rubber plantation, developed from granite-derived soils in Danzhou city, Hainan province.
The results demonstrated that land use significantly influenced soil nutrient and acidity characteristics: rubber plantation
soils showed significantly higher organic matter and total nitrogen content compared to other land uses, but also the
most severe acidification with exchangeable aluminum content approximately 3.06 and 3.53 times higher than that in
eucalyptus forests and orchards; Orchard soils were characterized by abnormal phosphorus enrichment, with available
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phosphorus content about 5.62 and 10.46 times higher than that in rubber plantations and eucalyptus forests, respectively,
accompanied by strong base cation leaching and the lowest cation exchange capacity (CEC); Soils in Eucalyptus forests
exhibited intermediate properties with relatively milder acidification. In terms of soil structure, rubber plantations were
dominated by >5 mm aggregates. Combined with its most severe acidification and highest exchangeable aluminum
content, this aggregate distribution pattern may indicate poor stability of large aggregates under strong acid and high
aluminum toxicity environments. Although rubber plantation soils had CEC values approximately 2.47 and 3.02 times
higher than those in Eucalyptus forests and orchards, respectively, the base saturation was extremely low, reflecting a
significant contradiction between nutrient retention capacity and actual fertility availability. This study preliminarily
suggests that the accumulation of high organic matter in rubber plantation soils may be associated with substantial litter
input from rubber trees, while strong acidification and high aluminum toxicity are likely driven by continuous nitrogen
cycling processes. The phosphorus enrichment in orchards primarily results from long-term excessive phosphorus fer-
tilization. These findings provide a scientific basis for soil management and acidification control in tropical gran-

ite-derived regions under different land-use types.
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Tab. 1 Soil aggregates content under different land-use
practices %
GEN Fe Ak R e [l
Aggregate Eucalyptus for- Orchard Rubbf:r
est garden plantation
>5.000 mm 20.99+11.68* 29.41+20.98* 53.76+18.70°
3.000~5.000 mm 7.18+5.05% 9.68+5.24"  11.74£3.12°
2.000~3.000 mm 3.26+2.59* 4.82+3.28"  4.19%1.39°
1.000~2.000 mm  11.7943.22%  13.2424.42* 10.37+6.02°
0.500~1.000 mm  30.47£15.41° 19.82+10.21* 11.27+7.86"
0.250~1.000 mm  12.86+6.38"°  11.324£8.20°  4.70+7.87"
0.053~0.250 mm 12.52+10.12*  11.20+8.14" 3.76+3.23°
<0.053 mm 0.92+0.83" 0.50+0.39°  0.19+0.14°

E: FAfFARNG FRFRRZEFEE (P<0.05) .
Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).
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Tab. 2 Soil nutrients content in response to
different land uses

S ok R R Ak SR YT
Nutrient i Eucalyptus Orchard Rubber plan-
utrient index .
forest garden tation

FHLE/ (g ke ™) 12.614£3.22*  16.79+5.39® 17.96+3.69°

25 /(gkg ™) 0.41£0.07*  0.66+0.25>  0.71+0.20°
SWi/(gkg™") 0.05£0.03*  0.05+0.04*  0.04+0.01°
44 /(g-kg™") 1.01£1.63*  1.17+1.47*°  1.63%0.85"
BfR A/ (mg-kg ) 75.40+96.05" 51.12+17.64" 65.13+18.71°
BB R/(mg kg ) 4.86+4.11°  5.06+£2.68"  6.48+1.77°
A A/ (mg-kg ") 6.09+2.31* 11.59+5.04° 8.27+6.17"

AR B/ (mg kg ™) 4.19+£2.53" 43.82+28.81° 7.80+14.27°
AL /(mg-kg ")
T FAR/NEFRRRZREE (P<0.05) .
Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).
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Tab. 3 Soil acidity in response to different land uses
4 R4S A AR Al B
Acidity index Eucalyptus Orchard Rubber
Y forest garden plantation
pH 4.91+0.46° 4.81+0.40° 4.36+0.54°
TS T 1.32+1.13% 0.73+0.72° 2.46+0.98°
& /(cmol-kg™)
TP TR 6.66£4.73° 5.77+3.98"°  20.38+2.17°

#2/(cmol-kg ™)

e FATARNEFERR2ZE R B (P<0.05) .
Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).
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Tab. 4 Soil exchangeable base cations content in response
to different land uses

A2 b £ 3 HepEbE R ek

Exchangeable base  Eucalyptus  Orchard gar- Rubber planta-
cation forest den tion

TR T A e 0.58+0.84° 0.94+£0.81°  0.43+0.42°
/(g'kg ")
LHAENE T 0.85+£1.56°  0.16£0.13°  0.12£0.12°
g-kg™)
SEHEEE R A 0.08£0.04°  0.14£0.08°  0.11x0.07*
(g'kg™)
TR T A e 0.05+0.04° 0.02£0.03*  0.00+0.00°
N(g'kg ")
CEC/(g'kg™) 9.52+4.80*  7.78+3.90° 23.51£12.30°

BS/% 17.99430.68" 23.14422.05"  9.07+17.10°
& ATAR/NSFRFRREREF (P<0.05) .

Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).
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