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Ecological stoichiometry of Zanthoxylum planispinum var. dintanensis plantation at

different altitudes in rocky desertification area of central Guizhou
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2 School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China

Abstract: Understanding the ecological stoichiometry of Zanthoxylum planispinum var. dintanensis plantation at different
altitudes in the rocky desertification area of central Guizhou is helpful to know the regularity of nutrient circulation and the
status of element abundance and deficiency. In this study, the contents of C, N, P, and K in the leaves, litter and soil of
the Zanthoxylum planispinum var. dintanensis plantation were determined. The ecological stoichiometry and the relationship
between them were analyzed. The results showed that; (1) the organic carbon ( OC), total nitrogen ( TN), total
phosphorus (TP) , and total potassium (TK) of the leaves of Zanthoxylum planispinum var. dintanensis plantation were
228.11—446.81, 0.96—5.69, 2.17—5.60, 6.42—17.74 g/kg, respectively. The OC, TN, TP, and TK of litter were 239.
19—415.25, 1.70—4.62, 1.83—2.63, 1.80—4.26 g/kg, respectively. The OC, TN, TP, and TK in the soil were 29.
69—5.17, 2.99—6.41, 0.18—1.52, 15.01—2.14 g/kg, respectively. The soil nutrients showed the pattern of “low N and

high P”. (2) The differentiation of C, N, P, and K in leaves, litter, and soil was not exactly consistent with the difference
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of altitude. Its change characteristics showed that the sources of C and N were diverse, but the sources of P and K were
relatively fixed. (3) There was a significant correlation between nutrient content and the ecological stoichiometry in soil and
leaves, which indicated that the nutrients in the leaves were mainly from the soil. In general, soil nutrient content and its
ecological stoichiometry had a weak correlation with litter nutrient content, but strongly correlated with litters nutrient
ecological stoichiometry. It indicated that there was a certain nutrient conversion strength between litter and soil but not

complete inheritance.

Key Words: ecological stoichiometry; leaf; litter; soil; Zanthoxylum planispinum var. dintanensis plantation; rocky

desertification area of central Guizhou

AT R TENGE 5 W ST A AR N NS I B T AT A 3 Y ISR AB T R A S5 WL AR
FEAESRGAHIRACA T REREAT, MR o B rh A A X A AR B Bt DT B AT OCE
BLAETTAL A 1992 45 MR AP T 3% A6 WL ( Zanthoxylum planispinum var. dintanensis) , 15 A1 AL b X 3B 4k A4
BRGME L XA 2B b A4 T W B VR, TR AL 2 W ST Re A B 1L XK O 30 g 0 e 2
B BR(C) REMLETETT R, A (N) B (P) SRIIREMR ST R BAME R L R AR A PR
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tabuliformis ) MAEY) A 7& Y1 AD 3B A A 7 R Z RN B3 0C R |, 3R 48 E IR AR AR 2 T RRAE B AR IS 1Y 22
TR 5. Zhang %V BFSE T ARRARIR ¥R ( Haloxylon ammodendron) W 1 24 254k 23+ AR S HRAE | 18
1 T HEE A BRI MR MR IR AL H, Fan S WRSE T I ALAR N TR 32 A AR AR T R ARRAE S5 A 1Y
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FERIN . (1) TR, A EH F 2 WA R I Z WS, BN 20 1100 mm, ZE 5 F A5,
ZHFFSAREH  AEIR R 18.4°C  AFE M v i il R 32.4°C AR i e (IR IR R 6.6°C  AF BRI 6542.
9C , & FFmIE T2 AR R FE . (2) AT, KNSR D], #F KGR, 3k = B 530—
1473 m, EEF 24 940 m, (3)ABALE T, BT IBAETT B, ZRME 35 541G, 2255 L83 R A 50% —
80% Z 1], Bk IR Eh A A1 5 78.45% , TIE LA KA N L BET 0 A K 0k 3 MRk, Z24b T rh i R
A AL ED

X AEARFI AL A BT 30 a, {H i FAEMUG 75 6 3 o 10—12 a, R 2R TAME , i\ T 8RS AL
BTGB AR A SRR R AR IO AR , B 28 R G Ak T M RS AR eIk, AR < WL4%
FEE 07 B 1100—1300 #E/hm® BT A BARIR L XN 35 R B M 215 28 R 5 BFVE LA
A, INZ AR 57 3 1AM 55 T DR AR AE UM 0B 45 R B , it AE DA A B A =, Bk 5] 5 A 2 25 0 FH o
K IR (e, AL (1t A FH SR A 7 DR, ORI, AERER S 8 3y BRI, ARk ORI B A KA
DM EI R bR o AR e, ) 20 T TR AN TARAE S 2855 3025 10 K4
1.2 M E 59 miit

2018 4F 6 H TR AR BRAE R Z 0T N R IR AR A8 AT 25 G A ) A= KR K A RSURIA DX 3 40) 43k 5 A4
FEHL, RESREHL PN S REUER BB B M) | A R R AN R A DA ORI AR AR A K AR R R I
LA, B8 3 > 10 mx 10 m FIFRIERE TS, BT Z BRI > 10 m, DEREHL IR (25 2h B | LR
FE FPE 2 B P IRE CFR e (SR AE R AR 1),
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Table 1 Basic information of plots

IS K G i TR -4 B SR - 245 e
Site Altitude/m Longitude Latitude Soil depth/cm Density/m Height/m Crown/m
YD1 582 105°38'15"E 25°39'16"N 15 2%x2 2.2 2x3
YD2 670 105°38'35.5"E 25°39'23.2"N 25 2x2.5 4.2 3x2.8
YD3 722 105°39'5.2"E 25°39'37.4"N 20 2.5x2.5 2.8 2x2.5
YD4 814 105°39'5.2"E 25°39'43.2"N 22 2x2.5 2.5 3x2.5
YD5 877 105°39'34.2"E 25°40'2.6"N 18 2x1.8 2.1 2x2.2

YD1—YD5 . fEHUEEHL 1—5

1.3 Fea R SRR E

TERRRAERE 7 N BEALIEHL 3 BRILBAERT, 73 2R 4R 20—30 F AR K Ag R S8 2RIt B IR G5
B 60—80 g ZE A VE N —OnhEdh o A NRET T #ic Mg 48 TR S R R T ), () I R B U T A i A L7, SR
££ 0—20 cm F 2 1 (B TR X 2 EE, AL 20 om BYLLSEPRIREE MifE) . T T ERUR R AER R,
HZR3ET A0 A4 ARES/NE ) RS E & 2SR T 10—30 cm i [P, PRUTHRURE oS ok o i —
DS, PR IE | SRS 2 E A P R T, 5 DR HSR A BRE Y I VR YR - SRR S A 15 (5
FEHLX3 MPRUERE T VE NS  FER SE MR A A R I SE g 2 . i Ve RE s TR IR T RAR D 65°C
LT AR TR BN OT 580 IR 20 5 AR T WARL MR R R S A ER AR, A SR TS AT 28 959% i i 2
mm G, AR T B & B R, T3R50 707

R Y8 A 3 ALK ( Organic carbon, OC) 2R FH T2 8% R 4 /M #4200 22 | 42 &0 ( Total nitrogen, TN)
SR e R B B2 T 85 I L I E B2 |, 4 (Total phosphorus, TP) SR H ey S0 H2 — Bt IR 1 & - $H 84
UL — 55 41 3 56 B e I g , =4 (Total potassium, TK) K &R — Al TR — 1oy SR TH it — KOa 6 BTk
M7E .
1.4 Hssb s o pr

K Excel 2010 #AFSEATRRA) A5 B B, {61 1] SPSS 20.0 A4 % B #7408 , R BRI K )7 2% 2041 (one

http ; //www.ecologica.cn



4 JAE = 39 %

—way ANOVA) XHEY) PV . 385500 & & DL S AR A 24 & e b A7 22 SRR 56, R4l A B/ i 35 22 8K
(LSD) il A7 28 it , R Pearson AR T4 4L 430 35 4 & & M H A B A 221 8 R AE =2 18] A9 AH G ¢
Z. BRERIE R P bR 25, B K% N P=0.05, # BB K 343E 8 P=0.01, FIH
OriginPro 8.5.1 HIA,

2 HR545%

2.1 MY YK E£3E C NP K & ERHE
2.1.1 YA C NP K &E4EIE

MR OC LIFEHE 4 F2/h(228.10 g/kg) , W& THREH 1—3 FIAEHL 5, HLERFRM 4 41, Hifth 4 - FEHb 2 7] 22
SN TN FEVER T 2 30t eI S B i 25 A ARAE s TP IFEHE S 55K (2.16 ¢/kg) , FEHE 2—3 it
o, BB R AR a3 TN AR TK AN AR FE L 2 ] 22 53 B 28 5 TP KRB AR A (LA (& 1)

500 75
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o) =2 T b I b
=< 400 + * I 2ot %Tl
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=2 300 | ®5as| b
&8s b e L
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£ § 200 | =301
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] 2 g P
L= c E:E *
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Ei 2
g L7t g 5
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E1 AEBHREMAIKHEENR SR .28 22
Fig.1 Content of organic carbon, total nitrogen, total phosphorus and total potassium in leaf of Zanthoxylum planispinum var. dintanensis

plantation at different altitudes
FHREFRIRIR T Z )1 22 57 0 Rl P B R R I B B 7K1 (P<0.05) ; YDI—YD5 : {EARKEHE 1—5

2.1.2 %Y C N P K SREE

JHYEY) OC TP & o BEIEF R AR AL LA AN B TN DAREHL 5 i (4.65 g/kg)  FEHDL 3 Ak (1.31 o/
k) , £ AR b () 24 52 i 3 25 52 TK LA 4 Fe B S Ffi, R | AR 3 Z 25 R, 5 H ARk Yy
BEREERKE2),
2.1.3 +3C NP K FEFME

1458 0C 7 29.70—53.17 g/kg, Fedth | FEHE 5 2 = THEHL 2—4; 138 TN 5 2.99—6.41 o/kg, BRAFHI
3—4 Z2FARGEAN R W E 2T I TP LIKEHS 5 e FEHD 1 R REHb 2 FA%, 5 MR ] 1 5
PR 225 5 3 TK 2846 5 OC TN TP WM R IEAN [z , R BHAN[] 3855 43 Bl v 4 ) A8 AL R AR — 35 (1A
3)o
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Fig.2 Content of organic carbon, total nitrogen, total phosphorus and total potassium in litter of Zanthoxylum planispinum var. dintanensis

plantation at different altitudes
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Fig.3 Content of organic carbon, total nitrogen, total phosphorus and total potassium in soil of Zanthoxylum planispinum var.

dintanensis plantation at different altitudes
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2.2 fHY) JHVEY 13 C N P K AR R REE
221 R C NP KB ERHE

MR C:N LIREHD 2 fei R 3 Yk REME 1 REHD 4—5 R H 2R A B 3EC P C:K MZE L AL E AL
YIBEHEIR b TSR G T IR LIAEML 5 R N P N K A28 L A AR [R] | 5 SE AR T i A 3 (RE
23 ZMREFARE) ;P K EHH 1—2 Z 0] i 3—5 ZRIYEAREER (K 4),

600 . 25 _ a a
a 70 L
450 | 180 | b 60 |
135 | 50 r
5 300 | b S 5 40 c
90 | s ¢ 30 f d
150 | d 20 t e
¢ . c 45 | |—'—| 0 |——|
0 0 0
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B b ¥ 061 0 X b
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Fig.4 Ecological stoichiometry characteristics in leaf of Zanthoxylum planispinum var. dintanensis plantation at different altitudes
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a
be ab —
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Fig.5 Ecological stoichiometry characteristics in litter of Zanthoxylum planispinum var. dintanensis plantation at different altitudes
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plantation at different altitudes

WMt ERMNF C NP K SESEFUFITEZ BKEXE

Table 2 Correlation between C, N, P, K contents and ecological stoichiometry in soil and leaf of Zanthoxylum planispinum var. dintanensis

+ 3 A Leaf

Soil oc TN TP TK C:N C:P C:K N:P N:K P:K
oc 0.372 0.718* -0.908 **  -0.882"" -0.531 0.899 ** 0.930** 0.826** 0.914** 0.253
TN 0.233 0.727" -0.880**  -0.693" -0.499 0.928 ** 0.760 " 0.937** 0.895 ** -0.178
TP 0.241 0.658* -0.820**  -0.639" -0.413 0.901 ** 0.714" 0.897 ** 0.837** -0.209
TK -0.353 -0.160 0.339 0.726" -0.240  -0.486 -0.620 -0.351 -0.395 -0.624
C:N 0.235 -0.044 -0.025 -0.290 0.006  -0.047 0.261 -0.186 0.010 0.678*
C:P -0.144 -0.572 0.673* 0.362 0.466  -0.746"  —0.493 -0.776**  -0.686" 0.448
C:K 0.431 0.652* -0.874**  -0.951** -0.369 0.924 ** 0.972** 0.817** 0.894 ** 0.361
N:P -0.307 -0.659 * 0.828 ** 0.589 0.524  -0.893**  -0.734*  -0.849**  -0.833*" 0.210
N:K 0.303 0.665 * -0.851**  -0.785"* -0.360 0.940 ** 0.822** 0.907 ** 0.877** -0.005
P:K 0.248 0.652* -0.819**  -0.661" -0.391 0.904 ** 0.726" 0.896** 0.837** -0.177

= L E A5G (P<0.01) |, ¢ WLE A (P<0.05)

x3

plantation at different altitudes

bkt + 2R AEY C NP K SESESUETEZ BMEXYE

Table 3 Correlation between C, N, P, K contents and ecological stoichiometry in soil and litter of Zanthoxylum planispinum var. dintanensis

+ 4 JATEY) Litter

Soil 0c TN TP TK C:N C:P C:K N:P N:K P:K
0c 0.459 0.472 -0.479  -0.683" -0.335 0.504 0.691" 0.578 0.717" 0.810*
TN 0.493 0.668*  —0.606  —0.620 -0.370 0.621 0.744* 0.807**  0.910° 0.655"
TP 0.505 0.715*  -0.591  -0.597 -0.382 0.621 0.731* 0.843"*  0.931* 0.623
TK -0.197 -0.861"" 0.005 0.069 0.881** -0.094  -0.112 -0.756  -0.642" -0.117
C:N -0.055 -0.264 0.223  -0.079 0.017  -0.197  -0.100 -0.330  -0.282 0.227
C:P -0.517 -0.454 0.656*  0.618 0.040 -.667" -0.753" -0.630  -0.753" -0.600
C:K 0.472 0.677*  -0.440  -0.617 -0.539 0.487 0.643 0.742*  0.825° 0.724"
N:P -0.600 -0.459 0.681*  0.775"" 0.079  -0.709* -0.855""  -0.633" -0.795"*  -0.819°"
N:K 0.493 0.818"*  -0.544  -0.566 -0.550 0.580 0.687* 0.914™*  0.971* 0.600
P:K 0.499 0.748*  -0.577  -0.582 -0.424 0.608 0.715* 0.866"*  0.944 0.608

223

+3E C N P K B b2A 0 Rk

Pl 6 Al , 13 N FEREHD 2—5 Z M 22 AR 3 HIg 5K 1 3255 C P FEFE D 1 FEdth 2 Fn
FEHD 4 22 [8) , FEs 3 FIEEMS 4 Z A RIAF) B 255, C K N :K P :K ¥ LIREH 5 Jyder ;N -P IR 2 FIAEH
4 f i FEHE S IR, BEIR (AL AN B, BFSE A SRR P K ORI AR XS E |
2.3 YR Y HESR S S A A T R AR DG

231

MR 5 RO R A S R AR

ARG 2 A, 4 C NP SR N P K i R B R B A R R SR S R ESR Ay 2

[ AFTER R BRI SC 2 5 8 C N P 5y C:P C:K N :P N :K ZJH) 2 88 2 Bl 2 35 EAHSCOC R T
C:P.C:K . N:P N:K.P:K 50k C:P .C:K N:P N:K Z[EHFRI I E ST EOHCER(LEEC:P
it R C:K BRAb) 3R - B0 R shAB il s i i i 3% 70 B AEFREIE
232 PEWS B3R O R A AT R A

P 3, HHEN P C:K N:P N:K P:K 5JH%% C:K N:P N:K Z[E¥FFELE T E AN LAY
5 R (B AERER I IR SR U 3R & i A P S V&Y CONLC P (P oK R G P Bk
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Fig.6 Ecological stoichiometry characteristics in soil of Zanthoxylum planispinum var. dintanensis plantation at different altitudes
D555, 2 W] AR S8 AR AT Y BIFR I
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