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Abstract

Soil carbon, nitrogen and phosphorus play an important role in crop growth and driving nutrient
cycling, indicating soil fertility and productivity. In this study, the distribution characteristics of
soil carbon, nitrogen and phosphorus in different types of economic fruit forests in Leizhou Pe-
ninsula were analyzed, and the relationship between carbon and phosphorus and soil physico-
chemical properties was discussed. The results showed that soil organic carbon content in 7 eco-
nomic fruit forests was banana field > sugarcane field > litchi field > Red and orange field > jujube
field > Mango field > Longan field, soil total nitrogen content in litchi field > Red and orange field >
banana field > sugarcane field > jujube field > Mango field > Longan field, soil total phosphorus con-
tent in jujube field > banana field > mango field > sugarcane field > Longan field > litchi field > Red
and orange field. In general, the soil of economic fruit forest in Leizhou Peninsula was in the state of
low carbon reserve, low nitrogen reserve and high phosphorus reserve. The soil carbon, nitrogen
and phosphorus contents in different depth layers of different types of economic fruit forests gener-
ally increased first and then decreased with the deepening of profile depth. On the whole, soil car-
bon, nitrogen and phosphorus reserves were positively correlated with soil water content, while soil
nitrogen reserves were not significantly correlated with soil main physical and chemical properties.
Soil phosphorus reserves were positively correlated with soil water content and pH value, and
negatively correlated with soil specific gravity. The results of this study can provide basic data for
the study of soil carbon, nitrogen and phosphorus in economic fruit forest of Leizhou Peninsula,
and provide scientific support for the management of economic fruit forest.
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1. 518

T IER(C) . BN R (P) fifi &2 RAL L AE ) A A = g i B B dabs, PR A A K AR B 7%
IEAR A RBEER L] Hrb, IEmE RS RGN, B8N 3G MUBRAE T R
TR AR ZS RGN KR CO, [ 72 FHAE L0 5 2508, 17 AR - 98 LB A S A BRBAE 2 v B5evis BR 1038
Hofil B2 5 BRI i B0 73% [2]. T IR RIR ZI R SR E S RGNS A P IR R
[3]. - ifem s it i s - HOR A O S DIAIOE, AR R P O ORI AR 250K 4 i (i 2t 398 o e
ZIRR N SRR —[4]. ik, WP s B IR N A S RA T RENAE S
HAEEEZ NS, HAr, EWNAMESASE R G R4 4 R G0 AN [F) 7Y X5k 4 S5 b S i R e 34T T
Tz R FE[6]. Murty SEdid 0 A i LR AR 2 5] IR A Rk, R R R 5
AR 2 30% [7]. Li SERFFE T IPAG DR B ] 2y TR BB A A A 2 R AE , SR 14
PRAR A 57 2 25 AH 2 [8]. Jobbagy S5 AU 4R 1~3 m R )2 I MUK & & 5 B HIEF S A VU &=
[ 50% LA 1 [9]o XS EWFEEIHT 1) A4 AE Bk [ Bl s i 25 A8 4k, R IAT AR 44 R bk [ B i /588, 7E 2001~2020
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FIR R ETHES, AAMERE S TR TR IR Z[10]. B2 B KR 3 Rk A L SRR R R S
FUEREIATOIIT, fi8 IR RS B B A B BAT — Bk, SR R IR I i B [11] o B
XS HE g i N T HUBR & B AT 7, R BRI I RE iR i 1 R U A R A1, A A
TP A[12] o fR2 5 I P S AT AN (R G AR 2 38 & i K BN A &R > BHlE M >
WG AR[13] o AR RA S H R AT AN [ 3 MO SRRV AR 2 IR Bl iy A A R 35 22 e, 3 R it Bt 1
HEVRFESG T/, RIS B R 1 B ARG [14]. IR, EOR N AR MORUR B M R A LR
TIRWER AT AL, EARB I R BT TR 0~20 cm IR LR . B R R L
B SRl 2 R MM R A R AL AT FU R =, o - 3 e SRt F) S50 R 3R 3 A 408 T I

LM IR BRI N TAR, A A . AR @A 2 TR R R, (Bt i IR oK
R T ECT GRS PR L A, BT TP R SR AR IR B R A B AR S A R, X
XIS EE . QPR A 2GR WG — A e E T o AT FE LU I~ 8 A [FI SR AL ) 22 5 SR AR
THONWT O R, L AT IR S B AL, R R DR R S TR S R,
AT DA TR N 2 By D SR T IR HE L AT R A E K AU it R LA A A

2. fEXHER

TN Ak b B KR S v, R T ARG R EILZE, R 23.5°C, AESFISRRKE 1417~1804
mm, HFTLE, P, KRG, HERELE 1000 m AR, {EMEE]—ERRE =, HEE, 24
EAAEGRIAO R X o TSR RE FERNX, =S R KR HaTEsr R
% 1.189 x 10* km?, (5 75 M 2 B bR HL T R 1) 77.65% .

3. fAGE
3.1 HmX&E

AT TS M B R R HEAT B A5, AR 7 AN 25 BRI X IR AT R,
FAFEFEMT S AEEAMEE R, FEEFHFET NS, RILTE FEER ., A IELEM
FKEGH 7 DNEFFRMMHEX, RS LA 1o MRS E RMFE XCRE IR R &, A
MY 4 393 T 43 2 R 4E 0~10 cm., 10~20 cm. 20~30 cm. 30~40 cm. 40~50 cm. 50~75cm. 75~100 cm K
T AFRE S, IR TICEFN 100 cmP) REAN R -2 138, IH0 R REMM I IEATE L E 1), Hp
TR IR H7E 75 em R Tk RIS /K)E, MO R 40 2R AR 0~75 om IR B2 1Y) 438351 TR ot

3.2. REmALE

HFANREER) L IRAE dh SIS WAL G, 3AAE P [ RS2 e v AL AR A IR BT BRI FE B Vb 5 VA
RS AT AT . B RIRAR IR0 R e LR S R AR IR - IR IR AL - T E
RHATINE, E B RERAE R AGRIR N, SRR A LI R o) I R ) R IR AT TR BRL R AR
1 KoCroO7 H i CrO* i iR Cr**, 1 Cr®* &5 i 5 L3P g HUBI & B IEAR DG, 7R3 — I KA WOk
e Cr i S B S L LR SR [15]. LA R LR E RUEIE, B R RAE NapS;05.
H,S04+ HCyo FIEALFIIIEF T, Zeid AL IS IS TR, B0y NHY-N, H b A5 S0 AL 28 158 HH SR 1
24 HaBO WL, FIARTE HCL ¥ 0 €, JHILif € 1 SR TS i rh U i [16] . Ha s Bk
PRI - SLANAT OGO EETHEI E, HEANIER R, RIRE—EREM =M TET,
W5 IR Y B B IR S 22 2 1R, AP RS FOA B AT YL BEE T AE [17] B4, IEHE + 35
RMERACIE T, o ISR BRI AN e . et SR A HE KRR e . I SR PR U002
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Figure 1. Distribution of economic forest land sampling points in
Leizhou Peninsula

1 EMNEBEFHMRER D

Table 1. Basic situation of different economic fruit forest plots

F 1. FNEEFRIEERFR

rw G WUER WERECORECS e RN
HEEH  21.32°N. 110.08°E  50.58 5 2 105,000  &. @ M. RZE 4,000,000
A 21.32°N. 110.07°E  20.75 3~5 2 87,750 E N 2700

FHAM  20.59°N. 109.89°E  38.93 8 2 45,000 HEE. A E 450

TRM 20.54°N. 109.88°E  14.03 12 2 18,750 VA LR 750

ki 21.67°N. 110.24°E 200 27 3.8 15,000 EAHME. BHLE 300

4L 21.74°N. 110.06°E  35.69 6 1.8 37,500 Ve 750

JefRi  21.59°N. 109.96°E  32.34 25 4 15,000 . RE. SE1 300
33. 'S

3.3.1. TEERABEENITE
A AN EARRL T RMAFIRE LB HIERE M, P E o Afir. B8,
)T A W R [5]:
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Seqpy = G0 /10 )

Tc(N,P) = Zinﬂcipidi/lo )
ﬁ\:l:':" SC(N,P)i : %i Eiiﬁiﬁzj{l(ﬁ\ ﬁ?‘%)/ﬁ%%’ kg/m2
pi: i JEHHEE, glem®
di: %l Ei%g}g’ cm
Tonpy: 1 0~100 cm BR(EL. )5, ko/m?.

3.3.2. TimEEEBAEEE XS

SRR KR AT R, {5 B SPSS 27.0 B fE, RAZ R EMIMENT %, 25 L3R &
RN ERR R, 0 &L T RMAFRE LI A i 2 8] I A i 2 S L A
JRZ TRV OGN, PR S U i AR AL R R TR 3R

4. GROH
4.1, FNREIABZHF R LIBUMER 4

ANTF 22 55 R LI PR B BB A3 2 B, 7 PR B S LI LB & & P 33ME 8 12.21 glkg,
Hrp b BRI A S Bk, R IR S i, 7 Madt iR HiR e S BT E
4093 g/kg, b, MR ER SRR, BRBERNER G BRI 7 M5 BRI 3%
TETIEDY 5.09 g/kg, AP A IR B R, 8 TR AR BRAR, —FHZE 13.95 g/kg,
ZESFRE . T AT R 0 S P YE Dy 27.08 mg/kg, LT AU A A S e, TR
Mo S S B AR AR, 7 M TR SRS KB E Y 26.08%, A AR HIR S K E s, TR
TIRHEKERAR. 7 PG R pH SFIMEDN 5.10, J& TIRIELIE, Hro v b 3% pH &=,
Je R 3% pH (E F I

Table 2. The mean value of soil physical and chemical properties of different economic fruit forests
= 2. FNEIZFRNTIRIB M FRIE

h7S: L A AT B SERE K H
eyt g/kg g/kg g/kg mg/kg =% P

HE 17.98 0.88 4.40 13.02 31.89 551
HE 19.52 1.12 7.82 28.48 38.22 5.38
"R 7.65 0.91 14.33 53.44 25.15 5.30
E< 45 14.89 1.31 0.57 4553 23.85 455
AN 5 12.50 1.13 0.38 14.90 20.22 5.00
TR 5.33 0.42 2.73 21.52 15.21 4.47
T 7.60 0.73 5.41 12.64 28.03 5.52
WE 12.21 0.93 5.09 27.08 26.08 5.10

4.2. FN[E)FEBYE 5 AR IR I 4 B A AE

AR IR BB EME IR 3 FR, AR 3 W LUE A R 45 SRR L gk it & v T %6
B, A FEMR I PR Gk R (56.56 kg/m®), 7 R AR A - U B e (4.64 kgim®), T AUMRIK LR A
% 141(43.89 kg/m®)..
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Table 3. Mean values of soil carbon, nitrogen and phosphorus reserves in different economic fruit forests (kg/m?)
3. FRIZFRF T ER A EIE(kg/m?)

HH it 12 Ak Tl
H 56.20 2.65 12.12
HE 56.56 3.27 21.95
HR 20.96 2.93 43.89
=R 20.27 1.98 14.75
%53 45.48 4.64 1.82
AR5 38.44 3.40 1.20
A 17.92 1.29 9.33
¥ 36.54 2.89 15.01

4.2.1. FEXBEF R RERGERIFIE

M B A [ R BY 22 B MO [RIR BE 3 pLaR i = ] 2 fios, v DUE R MLk i = MR 3
IMRICH: BE > HEE > B > 48 > HE > 48 > BiR. HiE. &8, S gea ik E R
FEE I TER EE 75~100 cm 2, 1 H BE B ARG LE VR 40~50 cm -2, F#EAE 10~20 cm, 7 B 4E 30~40 cm.
TEH REMANA AR 75~100 cm L2 BIEA UGG s T HE & LS, s B AR R AR
JE 75~100 cm J2 . HAL IR 8. IR E MBS EAEIREE 50~75 cm )2 NiRE, IRRAVE
TEVREE 0~10 cm R 1. HALEIRE 10~20 em. = R FLAEFEIRE 20~30 cm, HIXPUAHRA 5 Fopk 135
A PN RS P AR E 75~100 em 1)z, TRARIEREE 10~20 cm. ZLFFEIRFE 30~40 cm )= 3%

AP = S .
HHUK kg/m?
0 25 50 75 100 125
O 1 1 1 1 J

25 1
—o—HE
EL;( & FE
® 50 *x—To 5
E —%— P
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75 A —— R
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Figure 2. Organic carbon reserves in soil layers at different depths in different economic
fruit forests

E 2. TEEFRMTERELEENKIES

4.22. FRIABZEFREHITELTEEIFMT
ANF G GF AR [RIR I + 2 3 A o A UL 3, MOREIIMEIRCN: ik > a8 > & >
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e

HA > HEE > ™8 > BIR. w3 PR, HEE. Hf. BIRHIESRMEARE 75~100 cm &,
TR IR B ARG IR E 30~40 cm + 2, HEETE 40~50 cm iR T2 &M HEEAZ B - e R p b 46
HI7E 50~75 cm IR L2500, IRIME LE A5 . HR 2R 468, FE LIRS %M EIH7E 50~75
cm FE 2, MERIRERKKLE 0~10 cm. 10~20 cm. 20~30 cm. 40~50 cm, X PUAHE I 20 5% bk +- 35
S RAEEIIE 75~100 cm IR L2 0 A

25 kg/m?
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Figure 3. Total nitrogen reserves in soil layers at different depths for different eco-
nomic fruit forest types

E 3. TREFRRMLBEFERELEERME

4.2.3. FEIABZFRHLTREBERFHE

ARG 5 R TYAS [F) R P 2 s A it B 70 A LT 4, WORBIMK IR, R > 8 > R >
Hig > HiR > Zk > 2088, HiEh e s E RS EE 0~10 cm XK L=, HAKMELE 40~50 cm ¥
T2, EHARLE 0~10 cm. 50~100 cm IR L2 . FEH IR AR ELE 75~100 cm R LR PR s, E
20~30 cm VR, 50~100 em ¥R+ )= A it B 7 BN T IR B A RO . AR ML, TR M. A b
ZUpE . R AR % A ik B iR I LE 50~75 em iR L2, T AU 7 Bt A AR AR 4E 30~40 cm iR+
Ja TR IR MR AE 20~30 om R ZLRFHLUIAE 10~20 cm PR. AL, AL, wR i g 4 i
fit A 50~75 cm R L E A, R EHE S+ 2 E SRS AR e
KRGFRENR S, EF—HZEREL, FEHREEERE, IEhRIK.

4.2.4. FNEIFRBZFRKL IR EBEHE

MASFI AR 3877 7 il B AR I P 5 B, BRI AT DA A gt H el . 0. B R
B T A AR, JEHR AT ORES o bk . H R IR B AR B W RS TR BEEAE IR ). X
PO bR, 540 2 R R AE = KRR, B RIME AR TR B REIHRE. 52
R A RS AR b, TP FobR b -+ S5 0 2 BB A7 BE TR TR BB RETIIBLER . RAATTT =
XSRS R L LU, UGB R, B R R R R T BRI
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Figure 4. Total phosphorus reserves in soil layers at different depths for different eco-
nomic fruit forest types
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Figure 5. Total reserves of carbon, phosphorus and nitrogen in soils of different eco-
nomic fruit forests

5. TRIZFRMTIBMHEMASMEE

4.3 ZFRRLREEBREES DRBUERBXR

431 ZFRHLTREGERS DRBUMRBXFE
i A IR LA S R B R A O, SR IR R AE R RN R, 45 R
4 FiRe WERHA LA AR a5 TR S KB 2B E EMR, 5pHE. AR, +
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WILE ., TIHAEREFAREARS, AR gL ES pH (E. TR SRR BN,
AW, B E AR UK

Table 4. Correlation between soil organic carbon reserves and the main physical and chemical properties of soil
24 TEANRBEES TIETEERUMRERN

KA pH B +IELLE THiKE HKE
PRt & 0.047 -0.187 -0.144 0.171 0.541"

VE: T, RRMIRMERE: T, FoRMEREE.

432, ZFRHTRAEES HRBUMRBXE

TIRERMHES HIEEEBEANEM LR 5 P, WRPITUSE HEGF R HREREE S IR
FEMANE A ARCHEA R, Horb pH {H, HIBILESZ BARZEAMCKR, AR, HIRAE,
FKEHZEARE LKA,

Table 5. Correlation between soil total nitrogen reserves and main soil physical and chemical properties

F#5 HIREERMESTRETERAMREXM

KA pH R TR TR E HKE
RftE -0.162 0.060 -0.053 0.080 0.178

433 ZFRHTRBREES DRBUEROXR

A RS R EEAME FUR SCIE INEE 6 P, WRHPAT LR 2 5 R 3 4 it 5 pH
B, SKRMFEZFILMR, HERESZ2EFIMIOCR, HRARSZ 2WEHEIHRKR, A%
BrS < BARE EMHK.

Table 6. Correlation between soil total phosphorus reserves and main soil physical and chemical properties
6. TIESHMES HIRFEEUMRMEXMN

Byt pH B +IELE THiKE HKE
Witk E 0.325 0.264 -0.344" -0.431" 0.307"
e T, RRMEMRE, 7, R MEREE.
5. ¥+tig

THER . B BEAEYE KR AIRSI IR A AR, SRR TIRIE A Ty, RS
Bk O S R 3R I SRR £ B A A A0 AT (18], b R N AR AT DABE 397 4 = [19] [20] .
WHFCIX 7 RSB Fr RMAFRE LR LR & BES R ER, SIKETERIT A RIEA —
Blo ABTFLHIE LJRRE S 7 MO R R R B S R AR A B2, (H IR S R
P LR TR BEINIR S, XM THE MR TR 2 WX, EIRuR R K 83
Mg B LN R Y HL[22] [23], FEE IR E A, EAR R WA FLRIE R, R Bk
AR AR BURAETIEHEATIR R [24]

AT T R A i B A R fif (A A 2 2 IR AR, U AN B B (B A 25 IEAHOG, BB i
AN A i ) 2 S 35 AR G . RN 2 9 R B B MR IR A 5 36.54 kg/m?, Sz AR T AP RN bk - e i fik
87K (107.1 kg/m?) [25], AL TEBRAE SR A, X FT AE S WF 9T O 2R AR 5 2 i AR I 2 it P
AHUEG K. Hrb, FUERIHEIN28E RA VIR, SECEHR S THR, 15 LA PUERS R
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/B[26] [27]. LHF R IRE kBN 2.89 kg/m?, A T Hh [ ARbk - 39 U 257K - (10.96 kg/m?) [28],
A TAREAMG EIRES, X W] el H N By AR 22 0 MR AR 5 R IRBORE G . W 2 Je S5 [29] W FE 48
VEBERG AL T 1832 0 BRAG, XHEWF= S/~ AE 52, K& A HLAEAN AT DARE = & iy L 2 5 3 0 -+ 398 i
RAGE, TAE 10 0L E I 10 4F DL R A MUAED , (AU E MR R . B PT AR HE - 13
AT A IR A5 (15.01 kg/m?), T A [ - 39 % i 547 (0.18 kg/m?) [30], X AT it 54T RAMK it
FABRAEAT G, e in ol A S5l 25 8 v 33 i = [31]

THK A SRAE RGBT, ARIT a0 8. seAh, A5 [32] 0 Fi R BHIR 2 LR B A
XA, 60 ecm DLUFIREE L2 R EKE S DI ERE A 5 @ RS R R AR A5 R L
Bk A S IR EOKEN B IEAR, HhEir AR geg e S 2 ERERE A, LEAeR
it E S RREIEMG. BT L pH EX SRS A A F, pH ES LI A G 2
Z A LB H ATETERT 7T, SKEERAE[33]. IWERE[34]. T EE[3B) A fe, TIEmERES pH
B R, ZEPHE NS e A S pH E 2 1EAC[36], AR AL T R LB e it E S pH
EREEEIEMK, a1 pH E250E, TIEMAEYELS, AV MEREC, Tz
DR R[21]. LB A R EYIIR RAEK 2 LR S, PIEAEROR, REEA A,
TR RIVEK G, A LLES), LRmE i E D [21], AFASHTF RN LIRS EE SR HE
W& SRR R, KT IR AR IE & ST FC 1 . BRI SRS r SRR SR e, DUE %%
REIERE, Re AR E.

6. &

(1) M BB R B RMAN R TR FZ R R U & B R b B R IR EE R 2 sy, )=
TR IENS 3t U 5 S AT AN R 2 o B SRR B R B A A TR A . (R R il
KA, AFGREE LR LR B B SRS T 70 A 7E 50~100 em IR L2, LRI L3RR, R E Y
Wi 8 2, MO A B N . USRI R, W A BREGE R AR

(2) Ny 7 RSB LG R IRBR R 25 A F R IEEL R AR SR B &K =8OR, pH (E
TRl AN S EE RN A T SRR BRI R . ARG R LR AR S pH (A2 R IE
MK, X5ZRI A AN

(3) E N Byt DXRT IR AR IR IR KR AR g I SRR A L BB RN e MRS 7 S B,
DA R I S K BRI A E, e LI i &, (RS SAESHEE IR LR,

EEWH
U B I 2 B R S AR BT G 250 R 30T H (X202210579042)
SE 30k
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