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Response of Soil Enzymes to Different Elevations and
Aspects in Naban Basin Nature Reserve

SHEN Jiayan, LI Xiaoying, YUAN Yong, WEN Jingyuan
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Abstract: We collected soil samples in River nature reserve on the basis of elevation and slope, analyzed the
variations of the urine enzyme, protease, sucrose, catalase four main soil enzyme activity and the change of
main nutrient indexes. The results showed that soil organic matter, the hydrolysis nitrogen content increased
significantly with the increase of altitude; on sunny slope, total nitrogen contents showed the trends of
decreasing with the increase of altitude from middle to both ends, and in shady slope, total nitrogen content
increased with the increase of altitude; soil available P contents showed the decreasing trends with the
increase of altitude from middle to both ends; protease activity was higher in low altitude than that in the
high altitude, the surface catalase activity was less influenced by elevation, urease and sucrose activity fluctu-
ated along with the elevation; soil organic matter, total nitrogen, hydrolyzed nitrogen, available phosphorus
content were higher on the sunny slope than those on the shady slope; soil protease, sucrose, catalase activi-
ties were higher on shady slope than those on the sunny slope, soil urease activities in the soil layers were
higher on sunny slope than those on the shady slope. The nutrient content and enzyme activity were higher in
the surface that those in the deep layers. Correlation between soil enzyme activity and the fertility factor was
significant, correlation between each soil enzyme activities were significant. Organic matter, total nitrogen,
total phosphorus were the major factors influencing the activities of protease, followed by available phos-
phorus and hydrolysis nitrogen; total phosphorus, available phosphorus, hydrolyze nitrogen were the main
factors affecting the activity of urease, followed by organic matter, total phosphorus, available potassium.
Principal component analysis results showed that the protease and urease activity identified as of soil fertility
index was feasible in the nature reserve area.
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DX, 353 100, 49 g/kg AR T B3 R 58 e KA. &
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26°15°50°N
100°36'26"E Afif (Schima superba Gardn. et Champ. ) , 5 W (Albizia julibris-
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100°35'34"E . A4 (Schima superba Gardn. et Champ. ) , & ¥ (Albizia julibris-
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22°15"47°N sin Durazz. ) , 87 (Dendrocalamus membranceus Munro)

1500 100°35'34"E 10° 15 50 8 # (Machilus Nees), U8 25 ¥% ( Castanopsis mekongensis A. b

22°16'33"N

Camus) , JEH ¥ 3 (Elaeocar pus austro-yunnanensis Hu)
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Iy 2Z J5 5 BN 3G i/ 04 3 Bl PR AR Ak s B
FIZ T RAE 900 m IR 4b ik B e K Z )5 B 3K 06
/No1350 m b i A A, 1 500 mo iR AL B, R
EAALRRE S R Z A

P P& 3 AT AN [ 3 1) - 398 R 1 O P B T 4R T
AR A 2 S . PH Bk 2R )2 O o Rl I R T
AR AL 600~900 m X 38 B 1 1k AR AL F- 2% . 2 )
BE R 2 T .1 500 m MR ARG MR . PR
W PEAE 600 ~1 350 m AR LA S 2 — 5,
1 350~1 500 m 53 )2 A0 5 B 3% 2% )2 il 0% M7
600~750 m JEHR B8] 28 5 5 900 m 4K Ak H BLKIE
I8/, 900~1 200 m HEFA [H] W B2 T+ . 1 200 m Ab ik



114 | N S & %25 &

iR, )R BE B SRR BE R L L
G 3 o A R 1 32 8 i Al S
SRR TSN R R S NN N P N G A L2 e R

120
P 35

—
[=2
[=

HHREE/ (g kg
5 2 8

(g
[=3
T

600 750 900 1050 1200 1350 1500
W/ m

[~=]

0.6 -
0.5 F FH 452

o
N
T

EREE/ (g kg
o o
— (8]

e
w
T

WS AT BT 22 53¢ o BH 383 355 5 B0 ey vl ) g A S i
/0N BFSBERR B SR — el N R A AR #1050 m
Tk PR AL T 1 i R

120
FA 3

—
(=
(=

oo
(=

(=)
(=]
1

HHLRER/ (g kg
N
S

[
(=
T

600 750 900 1050 1200 1350 1500
W/ m

=]

0.6
05 F B 35

2EEE/ (g kg
e o o
N [%) AN

0.1 |
0 1 1 1 1 1 1 J 0 1 1 1 1 1 1 J
600 750 900 1050 1200 1350 1500 600 750 900 1050 1200 1350 1500
BiR/m ¥R/ m
—— 0—20cm —&— 20—40cm —0— 40—60 cm
B1 AEFEETEFIR.SEEERTHITE
400 W _s00 5t
20l 2400
o0 o
g &300 [
o~ ~
ug 200 T i
% gZOO B
gloor ¥ 100
*® *
0 1 1 1 1 1 1 J 0 1 1 1 1 1 1 J
600 750 900 1050 1200 1350 1500 600 750 900 1050 1200 1350 1500
BR/m WBiR/m
35 3.0
a0k PR 3 ~ BA 4%
3. w25 |
tén 2.5 F cau) 20 |
=20 {’1
S F
Eﬁ 10 k §§ 1.0 |
4 -
B 0.5 F ) 0.5
0 L L 1 1 1 1 J 0 1 1 L L 1 1 J
600 750 900 1050 1200 1350 1500 600 750 900 1050 1200 1350 1500
B/ m ¥R/ m
—— 0—20cm —— 20—40cm —— 40—60cm

B2 AEKETEKER EAHRSEMBRENTE

H P 4 RTT, AN () 35 1) 836 Wi 1 | W 16 15 1 B
T P72 A L 22 S R o FH I8 U i 155 7 5 ol v 1] 1] 44
i ol /N s B I 3 JR WS P AE 600~ 750 m 7B 44 7]
B THE . 750~900 m I ] 2R RN 900 m Ak
. ZJa | JE. 1 500 m i A B i e . )=
il 15 1 BV 5 A 35 5 3R R — B R IR R TR /D5

K AB S o BRI R R - SRR I 05 P L 900 m 4K
[6] 79 9 9 /0N » 1050 o T A48 0 1 A A 22 0 A o 1]
T HREZAM RS R Z — B0 AR REB /DN IR
JZ SRR TG L E T R AR L. TR
SERGE AR 600~1 050 m {EHA[A] JCW] A2 fk .1 050~
1 500 m &4 8] 5 100



%1 AR 55 - AT B AR OR 4 IX 4 398 I8 X S TR] 4 385 1) A ) O 115
~4 r ~4 -
< =
3 KH 3% 3 B35
« 3 Fk e 3 F
“op “en
g2 g2
I g
H Eul
S ;S
& &
m J m 1 1 1 1 1 1 J
wg 0 o 0
600 750 900 1050 1200 1350 1500 600 750 900 1050 1200 1350 1500
BIR/m #IR/m
~3 r o~ 35 -
3 330} B 4
| T, 25 E\{/ﬂ/n\n/\u
s -~ 2.0}
g &g
E _,i\ﬂ 1.5
&E[ 1 r Fﬁjﬁ !-I:E[ 1.0 F
& i L
W w 0.5
ﬁ 0 1 1 1 1 1 1 ] & 0 1 1 1 1 1 1 J
e 600 750 900 1050 1200 1350 1500 ;e 600 750 900 1050 1200 1350 1500
B R/ m = BiR/m
—— 0—20cm —— 20—40cm —o— 40—60cm
B3 FAEFEEDTEEAHR. SV HEMEERTHITE
~ ~ 5r
=l g | <l
% PA 3 S .l FH 33
'.'o"J 6 | '.'bb
. . 3 F
on o)
& 4} g
~ ~ 2 r
k- kol
o2 =t
[ &
g 0 1 1 1 1 1 1 J g 0 1 1 1 1 1 1 ]
600 750 900 1050 1200 1350 1500 600 750 900 1050 1200 1350 1500
#BR/m WBiR/m
~45 T ~ 80
T i "
. ¢« 60
" 30 o0
~ ~
#H 15 F #
$oq0 B 20 |
& 5 | &
ﬁ 0 1 1 1 1 1 1 J g 0 1 1 1 1 1 1 J

600 750 900 1050 1200 1350 1500
B/ m

—— 0—20cm

—— 20—40cm

600 750 900 1050 1200 1350 1500
W/ m

—o— 40—60 cm

4 AEEE T EREE . EEBETERERTAIRE

2.2 AEEETERSREBEETHEE

Hi P 5 AT BF BH 3 0 S ) 1 A AL o 5 2 W)
AR BRI A LR S R T B 22 RN
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TS AT IR H IR 2 IR Y A AR A A E I R (p
<C0. 01) o 2o 48 A S0 5 7 B /i 5 388 0 AR 7 57 1)
TETEREM L ZR (p<<0.01) . 54 AE 7 K 6] 4

KERANYE AL 2R LIRS ACE . XAES
AUl WP 1 R 355 1 R A g T R 3 X
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HRfon (geem?) b (gekg D(geke ) (mgeke ™) (mgeke ) (mgeke™ ) (mg/ge24h)  [ml/ge24b)]  [mg/(ge24h)] [mg/(ge24h)]
bl 114 5,62 78,23 0,34 1.90 258,12 258,12 1.91 2,46 3.93 39.49
0—20 i 0,21 0,78 24,05 0,09 0,64 99,05 78,81 1.26 0,27 1,97 16,75
BREH 018 0.14 0.31 0,27 0,34 0.38 0,31 0. 66 0,11 0,50 0,42
bl 1.13 5,99 3411 0,15 1.34 126. 88 135.03 0.74 1.78 1.71 14.42
20—40  fRifEE 0.25 0.64 16. 24 0.07 0.57 86,35 68, 84 0,48 0.62 1.23 13,01
WREH 022 0,12 0.48 0,43 0,42 0.68 0.51 0.64 0.35 0,72 0,90
bl 1.16 5,61 25.58 0,12 1.13 112.21 95,24 0,35 1. 54 1.29 8. 14
40—60  fRifEE 0,24 0,61 11.98 0,05 0,46 86. 06 49,58 0,27 0,66 0,95 532
WEZEE 0.2 0.11 0.47 0.39 0,41 0,77 0,52 0,76 0,42 0,74 0,65
3 ITEBEAUEEFEFRSEXXLRESW
A, e . N - . el TR T T
2k AHLE 2R 2% A A KR o 37 b o .
R 0.731°*  0.703" " 0.343" " 0.366°°  0.248" "  0.668°" 1
Ak E 0.362" " 0.365" " 0.181 0.194 0,498~ 0.366" " 0.263" " 1
o It 3 44 0,690~ 0,669~ 0.618" " 0,588 " 0,371° " 0,698~ 0,419~ 0,311° 7 1
FEEES 0.553" " 0,561~ 0.221" 0.280" 0,479 " 0.491" " 0.461" " 0,512" " 0.288" " 1

% % FE. 01 K ORI | 5 3 A OG5+ . 7E 0. 05 7K CRUID |- o 35 41 56 .
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Hh A 2 ] Y D6 R AE — o R oy 2 HA AR 6 5
M) Sy B 150 BH 9 25 Sk 2 [ ) A OGO R L R B AR 43
M5 22 J6 1 H 3 B AH 45 6 19 07 15 6 T A7 48 b i2F 47 Ak
P55 38T, Z ool I 77 B TRk BE AL AR B 2 A
] U PR v g T 22 2 A AR & 3 A2 0 A DU A v AL 1Y
Z ek H . MR AR KRS IR
(DN 5 235 S AT 1S L A3 B P bR i 2 oo ml A 5 R
»=0.600X,+0.249X,—0. 383X, +0. 141X, —
0.095X;40. 068X,

U=0.117X,+0.073X,+0. 455X, —0. 255X, +
0.099X;+0. 368X,

A PLU R brifidl s i 3 H I IR 06 s X, 3R
RAPL X, RARBE Xy Rom W X, KR HEAL
5 X 7m U s X RN K %0 X0 — X SRR
HEAL S I RHEFR Ay S it MIHIr B iy R B
AR R R R T A e IE g DR R I A DK
PR B, A AR REORIE T R b iy B 4%
AR G AN T Z A G R e
GiRWFE 4,
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