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Fig. 1 Distribution map of soil sampling points in Hylocereus undulatus Britt plantation,

Taiping Town, Pingguo County, Guangxi



6 H

Gy 55 A PRI RLAR B X e Rt + 380 R Bl AR S AL 2 R AR AE A S R 3

( Hylocereus undulatus Britt ) F
*E ( 23023/34//~ 23037/26UN ,
107°24'41" ~ 107°37'59"E) , Ifii

1T AERKFEHBF AL RERERFEHERER
Table 1 Basic information of the sample site in Yexu Hylocereus

undulatus Britt plantation , Taiping Town, Pingguo County, Guangxi
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HWO7-WET) % , HAth 485534 7 255 Table 2 Lithologic content values of Yexu Hylocereus undulatus Britt plantation,

FWE, Horr, L1 pH A H 3%

Taiping Town, Pingguo County
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Table 3 Descriptive analysis of soil physical and chemical indexes under different lithological backgrounds in

Yexu Hylocereus undulatus Britt plantation, Taiping Town, Pingguo County

WA N2 W TR 2
2% iﬁ P B [T P4 T P
la 3a Sa tlo (cv) la 3a Sa lo) #(ev)
EC(ms/m) 0~20 | 57.33 | 60.00 | 78.33 [60.60+13.23| 0.22 65.33 | 70.00 | 62.67 |57.2+11.81 0.21 0.515
20~40| 51.33 | 62.33 78.67 44.67 | 74.67 | 51.00
40~60| 47.67 50. 00 77.00 41.67 64.33 51.00
60~80| 43.33 47.33 73.33 40. 00 68.33 52.33
TR (%) | 0~20 | 32.47 | 26.97 | 44.70 |39.24+5.38 | 0.14 26.17 | 29.33 | 29.57 |32.33+x4.09| 0.13 0.002
20~40| 40.87 38.20 45.63 26.03 38.57 30.90
40~60| 43.00 37.47 44. 63 36.33 36.77 33.30
60~80| 39.53 38.40 39.00 35.23 34.13 31.57
pH 0~20 5.10 5.27 6.62 5.88+0.77 0.13 4.94 4,82 4.30 4.70+0.29 0.06 | <0.001
20~40| 5.19 5.34 7.36 4.73 5.05 4.32
40~60| 5.32 5.63 6.78 4.60 5.18 4.33
60~80| 5.29 6.12 6.59 4.72 4,82 4.63
Tﬁ-ﬁ(g/cm‘;) 0~20 1.93 1.85 1.94 1.91+0.04 0.02 1.74 1.77 1.77 1.82+0. 04 0.02 <0.001
20~40| 1.89 1.88 1.92 1. 89 1.83 1.82
40~60| 1.88 1.88 1.96 1.83 1.82 1.87
60~80| 1.90 1.89 1.99 1.84 1.81 1.87
45 (%o0) 0~20 0.05 0.03 0.17 0.10+0.05 0.51 0.16 <0.01 | <0.01 | 0.03+0.06 1.91 0.010
20~40| 0.10 0.18 0.08 <0.01 0.17 0.03
40~60| 0.05 0.10 0.10 <0.01 <0.01 0.01
60~80| 0.10 0. 05 0.17 <0.01 0.01 0.01
B (%o) 0~20 2.80 2.91 3.87 3.29+0. 46 0.14 2.54 2.55 2.91 2.76+0.2 0.07 0. 001
20~40 | 2.90 3.28 4.01 2.56 2.97 2.97
40~60| 3.02 3.21 3.81 2.44 2.88 2.95
60~80| 2.76 3.12 3.79 2.63 2.96 2.75
ﬁﬂﬂ(x10’6) 0~20 150 179 171 171.5+£21.7 | 0.13 113 157 149 132.7+19.3 0.15 <0.001
20~40 158 153 199 110 129 142
40~ 60 161 163 206 114 143 145
60~80 153 156 209 105 124 161
ﬁﬁiﬁﬂﬂ(xlo*) 0~20 0.76 1.47 1.10 0. 84+0.26 0.31 1.72 1. 40 0. 81 0.92+0.41 0.45 0.619
20~40| 0.72 0.51 1.02 0. 68 0.75 0.70
40~60| 0.85 0.58 0.93 0. 65 1.63 0.62
60~80| 0.81 0.61 0.76 0.61 0. 64 0.79
/{:JAﬁL@%(%o) 0~20 | 11.72 13.52 14.56 | 7.85+3.53 0.45 16.42 17.00 13.46 | 11.20+3.23 0.29 0.024
20~40| 5.16 8.29 7.02 9.69 10.73 12.01
40~60| 5.03 7.48 6.32 7.31 9.11 12. 47
60~80| 4.18 6.50 4.46 7.60 7.83 10. 85
2 (%0) 0~20 1.49 1.62 1.71 1.27+0.26 0.20 1.28 1.68 1.36 1.27+0. 15 0.12 1
20~40| 1.09 1.23 1.39 1.18 1.28 1.21
40~60| 0.92 1.28 1.34 1.14 1.28 1.26
60~80| 0.87 1.18 1. 15 1.07 1.19 1.34
BRUA( ><]076) 0~20 | 125.0 148.0 109.0 | 83.0+29.97 | 0.36 164 189 132 130.2+24.75| 0.19 <0.001
20~40| 86.7 75.4 66.5 114 111 126
40~60| 64.5 66.7 61.3 106 110 139
60~80| 54.2 86.6 52.2 110 129 132
215 (%0) 0~20 0. 68 0.79 0.78 0.66+0. 09 0.14 0.61 0.79 0. 66 0.57+0. 10 0.17 0.028
20~40| 0.70 0.61 0.56 0.45 0.56 0.58
40~60| 0.63 0.64 0.53 0.49 0. 60 0.49
60~80| 0.69 0.78 0.52 0.45 0.61 0.51
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la 3a Sa tlo #(cv) la 3a Sa lo) H(cv)
ARk (x107°)| 0~20 | 5.60 | 14.70 | 8.83 | 5.97+3.80 | 0.64 | 34.20 | 18.60 | 23.90 |8.16+11.05| 1.35 | 0.523
20~40| 3.73 | 2.27 | 8.66 1.70 | 1.61 | 2.94
40~60| 3.86 | 2.06 | 9.11 3.74 | 3.07 | 1.79
60~80| 3.95 | 2.19 | 6.69 2,56 | 2.19 | 1.62
C/N 0~20 | 7.8 | 834 | 8.51 | 5.96+1.55 | 0.26 | 12.82 | 10.12 | 9.89 | 8.71x1.88 | 0.22 | 0.001
20~40| 4.73 | 6.74 | 5.05 8.21 | 8.38 | 9.92
40~60| 5.47 | 5.85 | 4.72 6.41 | 7.11 | 9.90
60~80| 4.81 | 5.51 | 3.88 7.10 | 6.58 | 8.09
C/P 0~20 | 17.33 | 17.04 | 18.76 | 11.78+4.26 | 0.36 | 27.00 | 21.57 | 20.42 |19.78+4.22| 0.21 |<0.001
20~40| 7.42 | 13.67 | 12.49 21.48 | 19.03 | 20.74
40~60| 8.03 | 11.66 | 12.04 14.95 | 15.28 | 25.71
60~80| 6.05 | 8.35 | 8.53 17.00 | 12.94 | 21.23
N/P 0~20 | 2.20 | 2.04 | 2.20 | 1.96+0.41 | 0.21 | 2.11 | 2.13 | 2.06 | 2.28+0.23 | 0.10 | 0.029
20~40| 1.57 | 2.03 | 2.47 2,62 | 2.27 | 2.09
40~60| 1.47 | 1.99 | 2.55 2,33 | 2.15 | 2.60
60~80| 1.26 | 1.52 | 2.20 2,39 | 1.97 | 2.62

57 pH AH A5 B 0 A PLIk A RUCA 2 . C/N,
C/P FI N/P 7 .3 25 5% (P<0.05) .

H oz X A 845 T A Hh oA A5l 1Y) 28 5 R 80U
K, H0.64, 8 Trh &8 5, WEJE A IX 45 T4
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J&FAR S, WA AR 5 R B N bR
PIRAE, N 0.02, )8 TH4ER,
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X6 S [ AR A IR 114 - S B AL 1 o e £ 7 B DR 26 )
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Fig. 2 Changes of soil C, N and P contents under different planting years in dolostone and
clastic rock areas, Yexu Hylocereus undulatus Britt plantation, Taiping Town, Pingguo County
BRI N BRI T AEIR N 1a 3a 5a BB MIPT LLAR, HOE I PRI T A — DR IR AR I 7
RN 22 A R APRC TR AR R 22 5 B35 (P< 0.05). B: = AREH; S fEJH AAEHs;
La; FIMEAERR A 1a B9REND s 3a. FIAEAERR A 3a (REHE; Sa. FIMEAEIR D Sa 9FEHL; B FEAEIRY 1a
W = A R B3 AR A 3a = A RR L, BS. PR ARBR  Sa 19 = A FEHL; ST, R 47 PR
9 La BOTEJE AR s 83 RIMEAFFRY 3a RO REML s S5 RIMEAFEROY Sa AOREST 4 BE L. T (6]

The error line is the standard error. The data with planting years of 1a, 3a and 5a are compared in pairs. If
there is one same labeled letter in the two groups of data, the difference is insignificant; if there are all
different labeled letters, the difference is significant( P< 0.05). B dolostone land; S: clastic rock land;
la: land with 1 year planting period; 3a: land with 3 years planting period; 5a: land with 5 years planting
period. ; Bl: dolostone land with 1 year planting period; B3: dolostone land with 3 years planting period;
BS: dolostone land with 5 years planting period; S1: clastic rock land with 1 year planting period; S3:

clastic rock land with 3 years planting period; S5 clastic rock land with 5 years planting period . The same

below
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Table 4 Contents of soil physical and chemical indexes under different

planting years in Yexu Hylocereus undulatus Britt plantation ,

Taiping Town, Pingguo County

la 3a Sa
EC(ms/m) 48.92+8. 69b 62.12+9.51a 65.54+12.73a
+ 5K (%) 34.95+6.39a 34.98+4.49a 37.41+6.87a
pH 4.99+0.28a 5.28+0.43a 5.62+1.33a
HE(g/em’) 1. 86+0. 06a 1. 84+0. 04a 1.89+0.07a
5 (%o) 0. 06x0. 06a 0.07+0.07a 0.0720.07a
B (%o0) 2.71=0.20b 2.99+0.23b 3.38+0. 53a
W(x107%) 133.00+24. 41b 150. 50+18. 00ab 172.75+28. 11a
RN (x107%) 0. 85+0. 36a 0.95+0. 46a 0.8420. 16a
H LI (%o) 8.39+4. 11a 10. 06+3. 56a 10. 14+3.71a
2R(%o) 1. 1320. 20b 1.3420. 19a 1.35+0. 17a
FHRA(x107°) 103. 05+34. 87a 114. 46+40. 55a 102.25+36. 23a
21 (%o) 0.59+0. 11a 0.67+0. 10a 0.58=0. 10a
H 3 (x107°) 7.42+£10. 88a 5.84+6.77a 7.9427.19a
C/N 7.18+2.63a 7.33+1.53a 7.50+2. 55a
C/P 14.91+7.38a 14.94+4.23a 17.49+5. 82a
N/P 1.99=20. 49b 2.01=0. 22ab 2.35+0.23a

P i IR e R & B2 S W SRR, HOA TERT £+

W BUE P B e hr 22, [RIAT RO PO LR, LA i T 2 88l A — AR D
FRic TR N 2 AN 3 AR R AN AR B O 22 5 3 (P< 0.05). F
[, FREBRICH: AR FEAR RS B R BN SR IG TR - 4 5
bbb a; IR S80S DU & B8O LE, JUAH 288 35 10, b L 5B
a, HER N5 2 BFRFEPC T8 by FELLZRA b A% E 50
b, 5 B A BRI R, A 838 BB — bR LU by fE bR A
b BRI IEOIARYE, 5 LR 2R PRC S8, A 825 A 4k e bR L 5B
b, B BRI A5 H 22 R B A BERRC o

Note: The values in the table are mean * standard deviation. For pairwise comparison
of data in the same row, if there is one same labeled letter in the two groups, the
difference is insignificant; if there are all different labeled letters, the difference is
significant (P<0.05). The same below. Letter marking: Rank the mean values of
different planting years from largest to smallest, and then mark the letter a above the
largest mean. The mean shall be compared with the following means, and those which
do not differ significantly shall be marked with the letter a, until an mean with a
significant difference shall be marked with the letter b. The mean marked b is then
taken as the standard, and all insignificant means are marked with the letter b when
compared with those above. The largest mean marked b is then compared with the
following unmarked means, and all insignificant means continue to be marked with the

letter b until a marked mean marked ¢ is encountered.

B IRIE 0 oA X R s 5 S
VS TCAILI AR B B = R 415 L, (75
TIEREAN T kR (5K F 2 ,2008) , 11
C/N 7] DL A AL 5T A9 43 R O, 72 A
R Lae bR & ( E A, 2021) , 8
fRry 18 C/N RUIA VLB A B
TAER, TIEAMA S &R (KEF
HAF,2020) , 3 C/P AT DS BT
HEW AT HLBT AR DL, 2 25 R ik fiE
FIRyFE hr (8 445, 2016) , 3 C/P
BRI A AR, NP
2 AT DIE Ry BR ] U 77 43 W 1) i 4
bR, —MA R 2 N/P<14 i Al A K52
FIFICE MR 24 N/P 7F 14~ 16 B,
Y52 3 AW os R AL R R 24 NP>
16 B A4 32 B0 2% A BRI (R B A5
2019 AR ZE,2005) . AHFIE =4
X+ HE# C/N, C/P F1 N/P (5.96,
11.78.1.96) /N F & JB & X (8.71,
19.78.2.28) , Him/NF 4 EKF (10 ~
12.61.5.2) (X|JE%,2019; Tian Hangin
et al. ,2010; FBHIRAE 2019) , Ui I 7EAH
ST, Ha & (CaMg( CO,),)
XL H WA K ARG R B he
IMETHEAXKEN L, HEAL
JO R 9 AR B B A R A K
AN Y b 3 2T B Y 35 2R A (Shan
Zhijie et al. ,2020) . i+ 3= 2R IH
T KAk, [ A2 21 - BERE 5T Y 5% i)
(Wang Wenjie et al. ,2011), H= AP
BB (0.006%) 1) & & A BEE A
(0.06%) 4532 —, HAKE+)ZH
HAaAESE, B )2 3K Rk
JEHE . AN s A S X KO R
AR FEZ PR CRMRS, HA =

A X2 BRI R, X TR N A =

RO B (AR, 2010) . — Bk UL,
TR X e R B LR S A DA L
2R & w2 BE & TR X ( Wang Miaomiao
et al. ,2018; 1 &%, 2017) . AR H =X L
B SR R TR A X, 2RSS,
A W TR A X X RE R E &
DX LSRN T, B i i b AR U E T TR 2k
(oK EE 2021) |, ffiA5 T 3emk  BOT R IR &,

XK BEAE | - ) 5™ A 4 i AR
S R LR K R T R K (e AR 2021)
Shan Zhijie % (2020) tH45 H K R E SR SR RD A
il A SRR 2 AT 7 X S T ML UL 7 R g A JE
B BRI T AEE TR L X K SRR A T, B
FHA BURE X T 2k - 498 TC AL 80 HE R ) 7 () S22
RDA Z55L3RM, F oA X S0 5 5 X2 i) - 48
fire L W i RO AE A AR T L R R 5
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B Ky, Hoh A BUR S

200 - _ | | RN W,
~ 160} — | P<0.001 . R RE B AR 2R I B
S 120} y Y 8 B R, RS M 1 5
B ol h ILp X : : AR BUR 2 1 E BB A (B
& 4l ’lg EHE X : : 4 2021) , B, EBFSEIX

AN : : HEAT K T BRI B , 1 75
BS B S la 3a Sa K RN AR R
1 ' v EEo-20em L, B X N T R
—~ 30F 1 P=0523 ! ~ \ \
3 Wl | B e AR R A
o 200 ! L BRGO—s0em AR 2 X B AL
& b ! CA 2 IRSAPURAHE, (R KRR
N ARSI
I~ I |
ot L iy A . I 3.2 REFEE R L%
Bl B3 B5 SlI S3 S5 B S la 3a 5a ﬁﬁ ‘£=L EZE@%Z&HE
B3 77T L BT J SRR e 1 2 4 X 2 X SHFITEL R
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Fig. 3 Changes of soil available nitrogen and phosphorus contents under different planting years 338 MI# FE %) AR R4
in dolostone and clastic rock areas, Yexu Hylocereus undulatus Britt plantation, Taiping Town, FIH Z& 43 WA M) B 25 1+

Pingguo County Hemk A W S E AR ST

x5 TAETRAFHEBIT AL RMERE T IRIEREXES T
Table 5 Correlation analysis of soil indexes of Yexu Hylocereus undulatus Britt plantation , Taiping Town, Pingguo County
£ EC | K4y | pH | BE | 15 B WA | AP 2R | ARE| ek |[AMmE N | C/P | NP
EC 1
Ky ] 0.27 1

pH 0.55% | 0.72% 1

A®E | 0.12 | 0.63% | 0.70 1
i 0.48" [0.45" | 0.54% | 0.38 1
B 0.64" | 0.71" | 0.87" | 0.68" | 0.54" 1
i 0.52" | 0.52" | 0.75" | 0.65" | 0.34 | 0.80" 1
BN | -0.08 |-0.42%| -0.19 | -0.10 | -0.22 | -0.18 | 0.09 1
Fblx | 0.28 |[-0.63"| -0.37 |-0.56" | -0.12 | -0.28 | -0.24 | 0.45 " 1
4% | 0.59" | -0.21] 0.18 | -0.07| 0.01 | 0.22 |-0.28]0.53" | 0.75" | 1
HRA | 0.05 |-0.78%|-0.617|-0.72%|-0.43*|-0.58"|-0.46 *| 0.38 | 0.88" | 0.55% 1
4 | 0.19 | 0.03 | 0.18 | -0.08| 0.15 | 0.07 | 0.28 | 0.36 | 0.28 [0.44" | 0.18 1
FEwE | 0.36 | -0.40 | -0.03 |-0.49*| 0.12 | -0.10| 0.02 | 0.23 | 0.61%* | 0.40 [0.49" | 0.32 1
C/N | 0.06 [-0.73"|-0.58"|-0.71"| =0.17 |-0.47"|-0.49*| 0.29 | 0.93* |0.45" | 0.87" | 0.07 | 0.58" 1
c/P 0.10 |-0.68"~0.51"|-0.54"| -0.23 | =0.37 |-0.43*| 0.25 | 0.87" |0.49* | 0.82" | -0.21|0.43* | 0.93" 1

N/P 0.27 [-0.22|-0.03| 0.05 | -0.18| 0.10 | -0.04| 0.07 | 0.35 [0.42* | 0.30 |-0.63*| 0.01 | 0.31 | 0.63* 1

0 ERBEMH K (P<0.05) ,“*” Fm W B FEH E(P<0.01). “* 7 represented significant correlation (P<0. 05) ,“*” represented

extremely significant correlation( P<0.01).
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ol ] X N | PR TR 445 P 5 2 5% ( T
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’ A [ I | : 4 2021) , 6+ BRI I, A

. B5 S1 S5 | B S | la éoszim Tlﬂ:%iiﬁié C/N F1 C/P @F@i
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Fig. 4 Changes of soil ecometric ratio in dolostone and clastic rock areas, Yexu Hylocereus

undulatus Britt plantation, Taiping Town, Pingguo County, under different planting years

8 [t ( Huang Zhiqun et al. ,2011; Deng Lei et al. ,
2016) , ABFFEH, BE K I R AIAEAR BRI, + A7
BURR I 42 0 5 i e AR 2 B e 3 T 42 % 1 C
B8k, X 5 SR 6 55 (2021) WFFE 4 R, A
() A AR R O 2R 3 LA | A i e Al i 22
S, 3K AT AESE T AR A 7 1 LA AR R B DAL il A
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IR SR, 20215 L1855, 2013) o A& - 35 THI
|, EHCA PR AN A A e X S
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TR ARSI, DA S 2 A AT LB A 4
FTE 2 A T R B A O e PG (IR A,
2019), HT 528 2RI T A A, 2
I RE R K 2 (8] 4R 8/ ( Yang Yuanhe
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(XB15556,2011) , HE B, AFF 58 X ke SR A K E
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(BXF5,2021) , RDA 5520 X F 1 i ke
S NN AR it I B i R K 3 B A A A A
X T 2~ 3 AEHS SRR el ULt i, 38 >4 it
BERNA RO A S T B AL X 3 AR DA ke R,
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Fig. 5 Redundancy analysis of soil C, N, P contents and their ecometric ratios of Yexu Hylocereus undulatus Britt plantation,

Taiping Town, Pingguo County, under different lithologic backgrounds and planting years
(a) BVAEEEE; (b) BoEr; (o) BRIEARM; (d) FRAEIRDY La BOREL; (e) RRREAERRDY 3a MREHD; () FRRLAERRN Sa AOREHL,

HA BN F IR BRS¢

w7 FORBEMIE(P<0.05) ,“ = = 7" FRHEFH I (P<0.01)

(a) total date; (b) dolostone land; (c) clastic rock land; (d) land with 1 year planting period; (e) land with 3 years planting period; (f) land

with 5 years planting period. Percent values represent the amount of interpretation; F stands for the permutation test statistic; “ * ”

represented

significant correlation( P<0.05) ,“ * * ” represented extremely significant correlation( P<0. 01)
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Effects of lithology and planting years on ecological stoichiometry

characteristics of soil carbon, nitrogen and phosphorus

in Hylocereus undulatus Britt land

YI Fen'” ,DENG Yan" ,HONG Tao" ,XIE Yunqiu" ,WU Song” ,KE Jing"
1) Guangxi Key Laboratory of Karst Dynamics/Key Laboratory of Karst Ecosystem and Rocky Desertification Control, Ministry

of Natural Resources, Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin, Guangxi, 541004 ;
2) China University of Geosciences( Wuhan) , Wuhan, 430074

3) College of Environmental Science and Engineering, Guilin University of Technology, Guilin, Guangxi, 541006

Objectives: Soil carbon, nitrogen and phosphorus ecologic measurement ratio reflects the content of limiting

elements in soil, which can provide theoretical basis for land balance management and plant growth. The effects of

lithology and planting years on the ecological stoichiometry of soil carbon, nitrogen and phosphorus is still not clear.

Methods: In this study,we collected soil from different lithological background ( dolostone, clastic rock) and
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fixed number of year (1, 3, 5 a) in Yexu Hylocereus undulatus Britt Plantation , Taiping Town ,Pingguo County,
Guangxi. Correlation analysis and redundancy analysis were employed to discuss the ecological stoichiometric
characteristics of carbon, nitrogen and phosphorus in 0 ~ 80 cm soil under different lithologic backgrounds and
planting years.

Results: The results show that:

(1) The total phosphorus content in dolostone area was significantly higher than that in clastic rock area,
while the soil organic carbon content, C/N, C/P and N/P in dolostone area were significantly lower than that in
clastic rock area. The ecological stoichiometric ratios (5.96, 11.78, 1.96 and 8.71, 19.78, 2.28) in dolostone
and clastic rock backgrounds are far lower than the national level.

(2) The contents of soil organic carbon, total nitrogen and C/N, C/P, N/P increased with increasing of
planting years, while the contents of soil available nitrogen, total phosphorus and available phosphorus had no
significant change. Soil organic carbon, total nitrogen, available nitrogen and C/N, C/P, N/P increased as the
soil get deep, while soil total phosphorus content had no obvious change pattern.

(3) Soil C/N and C/P were positively correlated with soil organic carbon and available nitrogen ( P<0.01) ,
but negatively correlated with soil moisture and bulk density, and soil N/P was negatively correlated with total
phosphorus.

(4) Redundancy analysis showed that soil available nitrogen content was an important factor influencing soil
C, N, P and its ecological stoichiometric ratio under different lithologic background and planting years, which
showed a significant positive correlation (P<0.01).

Conclusions: The growth of Hylocereus undulatus Britt under the dolostone background was more affected by
nitrogen elements than where under clastic rock background. Long-term planting of Hylocereus undulatus Britt was
beneficial to the retention of carbon and nitrogen elements, and soil available nitrogen content was the key factor
affecting soil carbon, nitrogen and phosphorus and its ecological stoichiometric ratio.

Keywords: lithology; Hylocereus undulatus Britt planting years; soil carbon, nitrogen and phosphorus;
ecological stoichiometry; redundancy analysis
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