@MW Guihaia Feb. 2023, 43(2): 242-252 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202107061 E T E
MRotix, £t , IMESE, 55, 2023, VLI A | L8 MO R A FIRG AL 2T i LRSS (D], VAR,
43(2): 242-252. 5
CHEN RS, WANG RR, SUN JH, et al., 2023. Effects of altitude, soil and vegetation of the Lijiang River Basin on soil
nutrient contents and enzyme stoichiometric ratios [ J]. Guihaia, 43(2) ; 242-252.

EilmiEiEk TEREREX T E
a’ﬁ?ﬁ?ﬂ@ﬁﬂ%ﬁgttﬁ’lw M

BReRAK T, RS, WEERT, B R, B, HAR, mEEA K

( 1. BMGshayE S SHEHRIP HE M E AR, ) VEIRE RS, VG AR 5410065 2. 7 PGIRE K2
BRI BE, TV EEAR 5410065 3. JUPHIRTE R AEmRk2:Be, TP EEAR 541006 )

OE EVLBIEK BRI 2R SRS L R A R SR TS PR AR W LU VLR
A RN T K B A g 0 SRR B S (SRR B TR S REAAAR R KA ) AR )Z (0~ 20
em) A BIFFEXT G2, e 4 49855 3tk Bt U0 Ak A DG B A i ( D A9 6 TR A R B 2 1 o ARk U ) T
PR A2 AT LU IE . 255 . (1) SR 12 A (TN) .28 (TP) A 500 (AP) & & A M i | 5
TG DR 25 100 395 P R X A g T e 4 S T 4 DU I e 22 A S P e, (2) AR R 3 A KM
THEAEGE Y TP AL AP &, MM L Al g BT R R s i AR, SR b N T B (15 - R
FRA T (B 22 388 0 5 T IR 38 37 0 7 AN R R 5 2 8 () 25 S ARG 358/ o (3) AR EL A AR, A TR B 19 £
0 U AT I T A AR ATR: T - S e A AR BB TG R 52 N 5 e e B AR A /0N | - SRR il 0 M Ak A T L
7 SRR BRCR il i A TR B B, (4) Sy X B 43 AT (CCA) o - e A ME i e 46 T A s 1
WfERE T 86.56% 1Y - SEREE VEAS S | - EIARPE BT RS DTHRRHE T TN>pH>ESA(NH, ) >AP>TP > if§
BARNO, ), HEr 3 A TRl - S EEE 22 S ) B E N T 25 125 R0, 0 V000 3 %) R v 4 Skt
NR T AE S HUBERS Mg Rb 5 BGRB8 B B 1k R HL A Bk | 2
PR VLIS O T R AT RS R R N . 25T S Y A S R G R R B FOT R AL T B4
KEER ., AR R R, 2R EEEM: bt E, IRV

RESES: Q948 XHkERIRED: A X EHS 1000-3142(2023)02-0242-11

Effects of altitude, soil and vegetation of the Lijiang River
Basin on soil nutrient contents and enzyme
stoichiometric ratios

CHEN Rongshu'?, WANG Ruru®, SUN Jiahao’, HUANG Ling’,
YANG Sixian®, PU Jilong’, HUANG Huimin'~", ZHU Jing'*

Wi B 2022-03-22
E€TH: HXKARBEES (41967005, 41603082) 5 7 74 [ 44 Bl 2= Hk 4 (2020GXNSFBA159029, 2018GXNSFAA281350,
2017GXNSFBA198162,2017GXNSFBA198162,2020GXNSFAA238034 ) ; | U &5 | dH AN 2R A A E AR L1 2 9%,
FE—1EE: BRAEAK(1995-) , W5 A, 2 A F7 1A 5225, (E-mail) RongshuC522@ 163.com,

CEEEE . WEE, RN MRS A S LY R Z RIS, (E-mail ) 673727393@ qq.com,



2 1]

WRORAX A o T VLR 4K | b HE R B wionS 39 57 o R Ak 27 Tk LU A 52 )

243

(1. Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of Education, Guangxi Normal University ,

Guilin 541006, Guangxi, China; 2. College of Environment and Resources, Guangxi Normal University , Guilin 541006, Guangxi,
China; 3. College of Life Sciences, Guangxi Normal University, Guilin 541006, Guangxi, China )

Abstract; The Lijiang River Basin covers great variation in altitude, soil and vegetation types. In order to study the
characteristics of its soil nutrients and enzymes activities, we determined soil nutrient contents and activities of several
extracellular enzymes (amylase, sucrose, urease, protease and catalase) of the surface soils (0—20 cm) of typical
vegetation types [ natural forest, bamboo ( Phyllostachys edulis) forest, Pinus massoniana forest, orchard and rice paddy
field | with calcareous soils and acid soils in the Lijiang River Basin. The results were as follows; (1) The soils at high
altitude had greater total nitrogen (TN), total phosphorus (TP ), available phosphorus ( AP) contents as well as
amylase, sucrose, urease and protease activities, whereas the catalase activity was to the contrary. (2) Compared with
the acid soils, the calcareous soils had higher contents of total phosphorus (TP) and available phosphorus (AP). Among
the acid soils, vegetation types had greater impact on soil nitrogen and phosphorus contents. In general, anthropogenic
vegetation resulted in decrease of nitrogen content and increases of phosphorus content; while the nutrients in the
calcareous soils had relatively little variation among different vegetation types. (3) Compared with the natural forest
soils, soils from the anthropogenic vegetation had lower nitrogen related enzyme activities; whereas the carbon related
enzyme activities was less impacted. The enzymatic stoichiometry revealed that soils of natural forests were nitrogen
limited whereas those of anthropogenic vegetation was carbon limited. (4) The results of canonical correspondence
analysis (CCA) showed that soil physiochemical properties in the first and second axes explained 86.56% of the
variation of soil enzyme activities with the contribution order of TN>pH>NH,*>AP>TP>NO, ", with the first three as the
main impacts. All the above results indicate that acid soils in the Lijiang River Basin have great ecological sensitivities;
vegetation changes easily result in nutrient imbalance, therefore, in order to improve the sustainable utility of landscape
resources of the Lijiang River Basin, special attention should be paid to the conservation of soil nutrients and prevention
of the loss of soil organic matter. This study provides theoretical base for the scientific conservation and development of
local ecosystem.
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F1 FRAEELBETEN pHERERFESS=E(n=3)
Table 1 pH value, nitrogen and phosphorus contents in soils under different vegetation covers (n=3)
jio%73 . FE BT B AR A N ERL
42 HE T . :
WS e R Vegetation PHE — py NH,*-N NO,"-N TP AP
Code Soil type pH value r 0 0 1 .
(m) type (g-kg') (mg-kg') (mg-kg') (g-kg) (mg - kg™)
H-G-NF 1110 ekt SR/ 424+  11.76 0.16+ 9.98+ 2.23+ 2.22+
Acid soil Natural forest 0.015 Ge 0.090 Ec 1.13 Bb 0.19 Aa 1.20 BCa
H-G-BP 1120  matk+iE BT 5.00+ 7.35 3.63+ 1.97+ 2.25+ 2.38+
Acid soil  Phyllostachys edulis forest 0.055 Ce 0.023 Ba 1.28 Db 0.28 Aa 0.17 BCe
L-G-NF 289 [[7gd e SR/ 4.83x 6.44 1.08+ 16.20+ 1.12+ 1.46%
Acid soil Natural forest 0.006 Db 0.039 Cb 1.13 Aa 0.010 Ce 0.25 BCa
L-G-BP 468 [i7gd = BT 4.48+ 4.34 0.43+ 5.89+ 1.44% 1.28+
Acid soil  Phyllostachys edulis forest 0.015 Fe 0.088 D¢ 0.59 Ca 0.00 Bb 0.77 BCe
L-G-0G 351 Ttk 133 3 4.69+  2.87 0.41+ 0.52+ 1.69+ 8.09+
Acid soil Orchard 0.023 Ed 0.098 D¢ 0.090 Ec 0.15 Bb 0.67 Ab
L-G-PP 171 R PE+ % L2/ 5.24= 1.96 0.94+ 3.16+ 0.63+ 0.28+
Acid soil Pinus massoniana forest 0.160 Bb 0.039 Cb 0.69 Db 0.070 Dc 0.070 Ce
L-G-RP 433 1% Pk g 7K H 5.39+ 4.90 13.81+ 0.68+ 1.06+ 4.10+
Acid soil Rice paddy field 0.036 Ab 0.19 Aa 0.17 Eb 0.070 Cb 0.22 ABb
L-K-NF 265  fjKt: 44 PN 7.28x 3.78 151+ 2.83= 1.57+ 112+
Limestone soil Natural forest 0.110 Ba 0.042 Aa 0.87 Be 0.040 Bb 0.040 Ba
L-K-0G 241  fARMEHE SR b 6.81+ 3.50 0.45+ 2.73+ 2.26+ 15.31+
Limestone soil Orchard 0.065 Ca 0.12 Ce 1.35 Bb 0.47 Aa 3.98 Aa
L-K-RP 135 A RPE+IE K e H 7.54% 4.55 1.09+ 15.07+ 2.29% 9.64+
Limestone soil Rice paddy field 0.085 Aa 0.023 Bb 1.13 Aa 0.15 Aa 0.20 Aa

TE: M. L RIA; G RRIEDIE; K. AKPERIE; NF. A%, BP. BATH; OG. Rl ; PP. BEMM; RP. KA,
RIE RS F AR TR — L AT OR R 8 2 [0 f7 A W 35 25 57 (P<0.05) 5 RIR/NE F R IR — i B 55 T AN ) 132 A

Z TR E 2257 (P<0.05) . T A,

Note: H. High altitude; L. Low altitude; G. Acid soil; K. Calcareous soil; NF. Natural forest; BP. Phyllostachys edulis forest;
OG. Orchard; PP. Pinus massoniana forest; RP. Rice paddy field. Capital letters represent significant differences among different vegetation

types within same soil type( P<0.05) ; lowercase letters represent significant differences in the same vegetation type among different soil types

(P<0.05). The same below.

A BYE (P<0.05) 5 = TR B AT AR B 1 i 3 P
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B (B 1A, B) ;i 0T S0 ) I 47 52 B0AH 1
R (E L E) , R AR T 5T, B AT
S Dl 7 E o g S IR T B SRR T R AR AR R A
M (P<0.05) ; 1M ik Bl 75 S Bl 1 B2 p v b 9 355 12
JUPAREHE T, A KM 5 KR H
REMERG 2 2T ARAR(P<0.05) , IR 2. % = T
FIARBR(P<0.05) , 1M A 7] AE B 258 B X6 3 o il A 2R
P P s M UL R 0 4 398 09 i 7 25 AH G il
(TR T 03 49 T ) Dot S Ak ST PR 38 B T
i P A HEX 7 A S B ) il TR (P<0.05) o A1 K
P A 38 1 SROMR A i 7 A I T A N T A e 2
B, R LA N TR 28 Y 4 rh s AR
i, BRI, AP T B 06 2R A0 5 Bl (o
SEVE R ) 15 0 AH X RN s 5 22 M R, EE P AH

SRt (U MR A ) 5 53 B i B S Y i A £ 4
KRB ZEES(FR2)

H TR T AR P SR el 0 B AR AR L B £y
TR A S 2R e ) - R Wl PR B (1), AT
JIT X I ) Al A = TR E CORE AR I 35 2 + 9 A I
M)/ ORI P+ 25 06 1) 2 35 g 7 At 4 o
(P<0.05) (1 2), mEdsh X PRI A
SRR AR AR, Ud W] 205 T il 1) R 0T 35 PR R
B 1 L EA R AR AR, R LM A ARAREY [
EIR T H At 2% 28 N TARFI KRS 5 A K P 4 4
SR A AL AT R HR S T A AR
JKFEHT(P<0.05) A [RIAE A B 1) 3 b £ 38 22 (1]
A ZAE AL AT S R I R IE B A7 I - 38 B K R
FIAN 25 A B Y A il L 2 SRR 4R v, Ui ]
A ML e Tk I YRR X T R AOR, BB T AR AR
BTN o R 1) N T AR A )i, A 43 ARG PR il
T B BIR 1l A 5 722
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Fig. 1

Enzyme activities of sucrase (A),

AFIMEE 2R Different vegetation types

and catalase (E) in different soil types and vegetation types

T2 ARAEEMNTEHITENNEAEZEAFESH(PE)

Table 2 Results of two-way ANOVA of different factors on soil enzyme activities ( P value)

amylase (B), urease (C), protease (D)

ENGEIEES JEHE it TE A O it Il i S A S
Different factors Sucrase Amylase Urease Protease Catalase
MK Altitude 0.064 0.000 0.003 0.000 0.001
LT3 0.027 0.591 0.001 0.003 0.489
Vegetation type
TR+ A A 0.002 0.020 0.007 0.015 0.015
Altitude * Vegetation type
- HEFA Soil type 0.000 0.011 0.346 0.000 0.000
FEHEZEH Vegetation type 0.005 0.000 0.000 0.007 0.021
e « AH BT 0.001 0.000 0.000 0.287 0.018

Soil type * Vegetation type

TE: P<0.05, BT =AT MG SR AIRE B2 20 B W & 52 AR T UUER 3R 07 28 03 # 5 J& = A7 o 3k

K2 J5 220087

RUFIAE B 2 A K 35 38 AR A 3L

Note: P<0.05. The first three rows are two-way ANOVA with altitude, vegetation type and their interactions; the latter three rows are that

with soil type, vegetation type and their interactions.
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Importance and significance level of

soil physicochemical properties
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