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Effects of peach tree planting patterns on soil organic carbon fractions and

carbon pool management index in southern Yunnan
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Abstract: The ecological environment in southern Yunnan is fragile with serious land degradation. Economic orchard, as a
major ecological management, has a certain effect on organic carbon sequestration. Reasonable planting patterns can improve
resource utilization efficiency through the complementarity between species, increasing the quality of soil carbon pool and

obtaining higher comprehensive benefits. This study was carried out on different planting patterns of peach single species
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(SP) and peach pumpkin interplanting (PP) , located in Taoyuan Village, Kaiyuan City, Yunnan Province. Taking the
adjacent natural forest (CK) as control, soil organic carbon (SOC) , permanganate oxidizable carbon (POXC) , particulate
organic carbon (POC), and mineral-associated organic carbon ( MAOC) were measured in 0—40 cm soil layer at an
interval of 10 cm. Meanwhile, we calculated carbon pool activity index ( CPAI) , carbon pool index (CPI) and carbon pool
management index (CPMI). Our objective was to investigate the effects of peach tree planting patterns on the stability of
soil organic carbon and CPMI and clarify the relationship between soil organic carbon fractions and soil physicochemical
properties. The results showed that the content of soil organic carbon fractions of the peach tree planting patterns and the
control decreased with the increase of soil depths, the average SOC content were 14.68 ¢/kg (CK) , 9.57 ¢/kg (PP) , 8.58
g/kg (SP), respectively. The proportion of average POC, POXC and POC/MAOC showed as SP>CK>PP. PP had a lower
proportion of active organic carbon with better organic carbon stability. Moreover, the CPMI of both peach tree planting
patterns were lower than CK and reached the maximum value in the layer of 10—20 cm. SP had a higher CPAI (1.10),
while PP had a higher CPMI (69.51) , indicating that the stability and quality of PP soil carbon pool was better than that of
SP. SOC, POXC, POC, and MAOC were all significantly positively correlated with sand, C/N, available phosphorus,
exchangeable potassium, pH, and total phosphorus (in order of correlation). Peach tree planting patterns, soil depth and
their interaction had different effects on soil organic carbon fractions and its proportion. Redundancy analysis also showed
that sand and pH were the main environmental factors affecting the soil organic carbon fractions and soil organic carbon pool
under different peach tree planting patterns and soil depths. We concluded that peach tree planting patterns changed the
SOC and its fractions. Here, we consider PP as a better planting pattern, which is beneficial to organic carbon
sequestration. Appropriate management measures should be taken according to the soil properties, basic situation of carbon
pool and the effectiveness of nutrients such as nitrogen and phosphorus, so as to enhance the carbon sequestration efficiency

and carbon sink level while improving the economic benefits.
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JPE SOC 75 Hil H SZ P RLAEBR A AR | A BRI 25 D A2 R TR R AR S A AR 2+
BEAAEARTE, 45 m SOC B SFase ', Bas +38A LR PR A2, it 7 X 7 Al el ) VB A 17F 9 2% L4
A SR bl [E] VE RE B i v A LA 5 S8k A DL IR A AILBS S B w10 & 1, T SOC By B A
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A= YRR i S B R, R TR VR A B RS TR CPMIT B i e % e 3 e AR e 0% el 2 1 T Rk A
B, A 25 LIMTAR BE e b Ayt R & BUATAR / KBRS 25 M1 VE BB S 1 48 1 0—10 em 2/ CPMI™ , A RFST
Xif FEAS [ = R FH 7 3 B9 2 & B CPMI A S50 (52 PRI e > bt > SR el | i I B R SR8 22 7 CPMIT 3 fi
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http ; //www.ecologica.cn



292 xR 43 4

T 2 3 B FLR P () AR AR ARRAIE X5 SOC 9 A7 LA SR 7™ Ml i T e Jre B B 8 0 S,

2= A P BT TRk IR 1 bR Ak ™ 20 tH4g 90 AFEARHI Y Mk AT A S5 AR R AL B R — B AR
TR 2P 70 Ry 28 SRR, SR SRR RN AR S b (5 AR ) R 2 M X R B2 () PP AR X ASHIF 5% ABK A B
it (SP) FIBA R T (PP ) B2 IR FT 3T 4, I3 B R RUAR AT A9 KSR AR (CK) Ry it AR, 43 31 R Ak 27 A
PRy 235 B SOC J3 by il FR BT A8 AL A Bk (POXC) BRI HLER (POC) 1B W45 & A Pl (MAOC) , 73
Hr s FIE R Ak E 0—40 em H 3R LA AL 53 1) 7 12 F0 43 B b3 K L BE 1 2 08 B 1 B AL RRAE, 1
A CPMI, BB 3B I 55 A LR AL 53 G R |, i — 2D BRFE A AR 0 SOC AR 1 LA R - B8 ik 22 1Y
S, DA A iz b X - S BIURR ) [ A7 SR LB A | A kA S AR B S AR T RS2 &

1 #REREE

1.1 CRAE XA

ZEE LT AL 23°30'—23°58'N 103°04'—103°43'E Z 8] i T 25 F 48 R i, 20 M o R 4R
950—2775.6 m, HiAb WP HGHT P T R FERAURX, T B ZH HFEL T RS L L F A 19.8C 4
SR K I 800 mm, XX EEM A RRIRIE A P A RS AT E S W eV SRR A e
TEIE TR IEASVE R 5 I, 3200 AT | B IO Rl =il 6P RRAE P 647 T I Ay . R VRS ik
W (Amygdalus persica) FF JR ( Cucurbita moschata) ,BA FIFIAEAR 43 Ry MM S A0 RN AR R IVl 25047 1
HHUE,5 ALl N-P,0,-K,0(15:15:15 M4 =45%) , 12 H 4y 18 A8 (BB R N-P,0,-K, 0, B )R N
KNO, B R ) . F 2022 4 1 H O XA s g b4 5 M, e A YR 2 2 J5 M . SRR IR A B LI 1,

R1 FEHEREFR

Table 1 Basic status of the sample site

b Bt g Fh B B ISR
Treatments Peach single species Peach pumpkin interplanting
Y Age/a 10—15 10—15
A1 il £
/:\vaj;ﬁiiameter at breast height( DBH)/cm 19.893.33 17.51£3.75
MR Average tree height/m 1.91+0.11 1.94+0.10
FhAE %5 )% Plant density/ ( ¥k/hm?) 920 920
P 17] Slope aspect A R
NJE(N):253.P lE(P,05):253 K& NAE(N):312, P L (P,05):253 K il (K, 0):

&M ilization m2a’!
Jiti B 1% . Fertilizat / (kg h ) (K,0) :253 253312
IKGF VA BRI , 4 by 2N R, Wi A 24 bR

TSR Ficld management —EIE 4 A 12 ISR 2,

1.2 HIERRSCREE

F 2020 4F 9 H FAEFFIE BRI 43 138 48 3 A~ e S 1 A BHUK S AR T A 2 — Bk Il A A e IS
B PE R - S RE i AR S TE 5 AT DL 10 em [RIFFSR AR RIFRIA] 0—40 em 1209 H3EFRE S 0 H —
AN IR PR A AN SR A i E R AR ) IR e RO R 2 R A TIR B SR VR A B — A, RIAMRIESE 3 4
FEHL, DL S TEAR & 4% LR R e HIERE S . BERAER R HERE Sl nl = N A SR KT RS I 2 0, D £ 38
Y FEAS FRA P o (35 2) Ik AT R IEA DL 73 2 55
1.3 LRk
1.3.1  3EE b s

FHELAI E 2 (B #E PHS-3E) P22 3 pH {H (K H 2.5:1, V/W) ;A 38 5 b 0 FH 25 2R Sk BE X
( Malvern , Mastersizer 2000) #E4 7 %2 ; 3G HLEK (SOC) A FRIL I ) £ 32 TOC 23T AL %E ( Elementar vario
TOC cube) ; FHEAZ(TN) R AP & L2420 3 S (FTIA-6000+) iz 5 4 (TP ) R FH B % -4H 4
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P LG ETEIE ;AR (AP ) R AR S B L AL DI s 280 (TK) SR H & AL A0 - SR S0 BE 0 2 5 28 4k
PREBENEE (K Ca™ Na" Mg™ ) R CRERHE (KL H 10:1, V/W) |, i HJEOR & 55 B2 1 R 7 &k 65 Y
(iCAP6300) 15 .

F2 BNEIEERBUMR

Table 2 Basic physical and chemical properties of the soil

PRAE M PR HAR AL Mt rE ISR
Physical and chemical properties Natural forest Peach single species Peach pumpkin interplanting
pH 5.93—6.64 5.48—6.30 5.31—5.88
FHUK Soil organic carbon/ ( g/kg) 8.03—29.52 3.96—14.69 4.78—14.25
4% Total nitrogen/ ( g/kg) 2.11—2.68 1.09—1.43 1.73—2.31
e/ & 3.08—13.66 3.38—13.52 3.14—7.30
41 Total phosphorus/ ( g/kg) 0.46—0.66 0.39—0.51 0.54—0.84
440 Total potassium/ ( g/kg) 4.17—12.57 5.92—9.93 6.03—10.39
H %W Available phosphorus/ ( mg/kg) 2.10—6.17 6.45—56.44 4.65—94.94
A4 Exchangeable potassium/ ( g/kg) 0.20—0.34 0.15—0.29 0.10—0.25
SEHNEES Exchangeable calcium/ (g/kg) 1.40—2.22 1.51—1.86 1.32—1.44
4 Exchangeable natrium/ ( mg/kg) 6.18—15.05 10.37—12.18 8.45—11.58
S EE Exchangeable magnesium/ (g/kg) 0.07—0.14 0.17—0.22 0.15—0.16
FhkL Clay/ % 46.87—89.46 56.20—67.43 60.06—86.83
Kk Silt/ % 10.11—41.80 30.49—37.86 12.48—34.25
i Sand/ % 0.42—11.33 2.09—5.94 0.69—5.69

1.3.2 A HLARLL 5310 I LA K Bk P 5 B B 115

2% Marriott % (05 LT H A WUER M4, FREGE 2 mm BT HHE 5 ¢, LA 25 mL (75 B R
(5 g/L) Bt 53 wm i, i _E# 58 POC B R #5538 MAOC, T 5 PR 8 JF 1T 5 i it & 40 L, iR
Ak 5 I 7 A HLEK & & (TOC 43 HT1Y , Elementar vario TOC cube , {52 E) ; 43 5l A HLAK & 23 LI & @ 40 1,
BRLL SOC 5t , 45 B AR A9 43 b 1]

TR PR AN AL A WL (POXC) BYFREURI 0T 2 % Weil 2615 19059  FRE 2.5 ¢ T IFIFEE 2 2 mm 19+
B ARKINA 2 mL 19 0.02 mol/L KMnO, #1 18 mL A K25 7K , fE % 5 WL | mL 3 IFE 455 100 mL, [7]
At C A o i 28 (0.005,0.01.,0.015 F1 0.02 mol/L KMnO, ) , {ifi FI 48 #h ] UL 43 Y6 Y6 BE 3+ ( UV-5500) il 5& 7E
550 nmfIEEEE (Abs)  AKAEAREMIZE AL POXC &, A POXC & HBRLL SOC &, 75 240 b A9 7 B
Ee i

DU KRR L1 2 I8 -4, DL POXC VE MG T A WLERAR 518 AT - 39 PE R B 1130

RS (STOC ) = 3 S AT HLAR— T M A MLAk (1)
B3 B ( CPA) = T IETE VA LR Fa Ak (2)
IR EL(CPL) = HHEA MR & 2/ 57 A MLk & & (3)
TR PE TG BE R HL ( CPAL) = FF LA PR 1/ 528 38R I 0% )& (4)
B P A8 BRAE 80 ( CPMI) = B P 418 BO<Blk 22 1 2 5 50x 100% (5)

1.3.3  FdEadr

it FH B DR 2 22 0007 FUBSEAS [R) A B R 4% 4 )2 8] SOC AT HILBR 20 4075 ik LA K AT BILBS 20 40 43T LB i 22 5
IE RS 1 2230 R 06 25 S 04 S 2 5 T FHDOOLIRL 3R T 25 43 B o e Bk A AR A =2 )2 IR B 2 TRl A 22 PR R+
A LB K G ZH A3 F 500 5 48 Pearson FHOGZMTXT SOC K HG2H 43 1 - 38 B Ak 1 S5 ik A7 40 56 20 #r5 LA B 5
T HT ¥ SPSS Statistics 23.0, {#F Canoco 5 #AAF#EATITA 5081 (RDA) IFAEEL, ffiH Origin 2021 #4747 L
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2.1 RIRIBCB AR AR 2 A 1 B LR 1) AR LR IE

THEA MRS EE 1 R, CK SP Al PP Y SOC 7 543 5] A 8.03—29.52 ¢/kg.3.96—14.69 g/kg.
4.78—14.25 g/kg, T ELHITH YR IM B+ 2 EEE I, B SP PP f°F- SOC & #E7E 0—10 cm
30—40 em 28 CK BERK(P<0.05) ,fBLE 10—20 ecm )2 ,SP PP Ml CK JG @ H 12 5 (P>0.05) ,SP .
PP {373 SOC =5l b CK AR T 16.32% ,0.67% ., 73458, SP 5 PP 45+ )21 SOC & 170 i 3 22 5
(P>0.05) ,7£ 0—10 cm, PP {J°F-) SOC & BT SP, Ifi £ 10—20 ¢cm ,20—30 ¢m ,30—40 cm 12, PP {J°F
) 80C Ea il SP 5 18.70% .30.16% ,20.56% |,
2.2 A[EIBERFAE A A A LR 53 ) AR LR
2.2.1  [EIBRB AR A XA HILRS 4 53 53 A Rk

SN A A MUK AL 4 Pt )2 AR LR EA O SOC AR R B R (& 1), 36 B 1 L 34 2 30 Bl
TR RN B R 1020 em )24, PP H1 SP £ + 2 H9 POXC MAOC &6 B 31k 2 5, )
WELT CK, PP BFH POXC FAE 0—10 em + ZHE T SP 8K, e HE + )2 KT SP, SP [-F1y
POC i KT PP, 20—30 cm ,30—40 cm 1)Z2 27 EE (P<0.05) , = MEHET MAOC & & FE K
212 POC S HSFHIMERY 3.35 & 6.16 15, PP % T 7E 0—10 em 1+ 2 H9°F1 MAOC & 1K T SP, 7£ 10—20
em ,20—30 cm ,30—40 cm )2, PP [9F- MAOC % 5% SP 43 5428 T 24.20% ,17.32% ,36.55%, % I,

Bl CK B SP [ PP

LA N AR R A A AL A LR
Soil organic carbon/(g/kg) Permanganate oxidizable carbon/(mg/kg)
600 800 1000 1200 1400
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Aa Aa
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Cab Cb

g Ca
S 40 Cb 40 Cb
S Db Db
2
]
= TR Bk a7 A
7] Particulate organic carbon/(g/kg) Mineral-associated organic carbon/(g/kg)
il
S
i
+H
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Ba

20 Ba

Aa
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Bab
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40 D
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1 BB R N EMR X T L EA VR HE 5 85 f T
Fig.1 Distribution characteristics of soil organic carbon and its fractions under single peach tree and interplanting peach tree and pumpkin
CK: RFAM Natural forest; SP: BRI 15 Peach single species; PP : Bk REFN Peach pumpkin interplanting ; AR °K S T8k 3R [R]— Ak BEANR]
)2 25 B RN FREFROR ] — L E AR A PR 22 5 2.3 (P<0.05)
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SP PP W44 HLER AL 70 Fr /N T K, IE PR S 16 A AL 4 43 POXC DL B A MLk MAOC [1)°F-2 &
it PP KT SP S PEARXT AR BTG PEA HLIK AL 53 POC HYF-Y &5 SP KT PP,
2.2.2  R[EIBER R A A ML 53 4 B REAE

POXC/SOC HYEUEFEE T2 EE RSB dis i (& 2) PP 7E4¢ 2 Z A0 i E Pk 25 7 (P>0.05) , 7
0—10 em 1), SP PP 1) POXC/SOC {H%¢ CK 4351 i 42 &5 1 35.16% ,33.21% ( P<0.05) , MifE 10—20 cm,
20—30 cm 30—40 cm 12 POXC/SOC ¥J/hT CK, POC/SOC . POC/MAOC i + 248 fk a3 5 POXC/SOC
AR, Bl )2 B3 sz ek /)N , (e Y 43 901 & 9.33%—26.57% .0.10—0.37, SP ) POC/SOC ,POC/
MAOC 7E45 T )2 Z M3 T M 22 % (P>0.05) , UK T CK 7E 0—10 em )2, 7E 0—10cm )2 PP (1)
POC/SOC .POC/MAOC 5 SP Tt &2 5% (P>0.05) , {H7E 10—20 ¢m ,20—30 cm 30—40 cm + /2, PP [
POC/SOC %5 SP 43 7| i Z AR T 26.48% ,49.32% . 54.29% , POC/MAOC 4§ SP 73 | i 2 F& 1% T 30.73% .
44.95% .59.27% ( P<0.05) , MAOC/SOC FIEUHIEI KT 60% , £ AL 3L F-3 MAOC/SOC 43514 81.56% ( CK) |
80.66% (SP) .80.39% (PP) . CK i MAOC/SOC HY %A bl 2 1= )25 VR B2 (9 38 I e 15 K H B A 22 %k (P<
0.05) ,SP PP ] MAOC/SOC 7E45 + )2 0] 22 A B 3 (P>0.05) , PP 1J°F-34 MAOC/SOC B 1 )= TR BE ) 3
B KT SP. Z5 b AN [A) Pl 452 =X ] A LA 20 43 53 T LU 491 2 Sk 3, PP (R T 14 A AL 4 T LE 1)/ T
SP,SP IF)Z 14 POC B3 L e 4 s .

Il CK B Sp 3PP

POXC/SOC/% POC/SOC/%
0 10 20 30
Aa
10 Aab
Ab
Bb
20 Aa
Bb
Bb
30 Aa
Cb
Cb
\"E’ 40
= Cb
g
3 MAOC/SOC/% POC/MAOC
% 0 20 40 60 80 100 0 0.1 0.2 0.3 0.4
E Da Aa
10 Ba 10 Aa
Ba Aa
a Bb
Ba 20 Aa
ABa Bb
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I
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Fig.2 Distribution ratio of soil organic carbon fractions and ratio of particulate organic carbon to mineral-associated organic carbon under

C
20
Bb
30 Aa 30
ABa
Aa
40 b

single peach tree and interplanting peach tree and pumpkin

POXC/SOC ; 4k IR Ak A AUk 5 A HLER B L (A Ratio of permanganate oxidizable carbon to soil organic carbon ; POC/SOC . ki A HLER 5
A YUY EL{E Ratio of particulate organic carbon to soil organic carbon; MAOC/SOC: W #) 4% & 254 MLk 5 1 A ML 1Y LL{E Ratio of
mineral-associated organic carbon to soil organic carbon; POC/MAOC . J5Uki A MLtk 50 P45 & A4 HLR 1) HL{E Ratio of particulate organic carbon

to mineral-associated organic carbon
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2.2.3  S[EIBEAR AR AR 2 ) il P2 4 R L

PRI RS RO R B P BRAR BN 3R 3 o, 3 )R THR A TRk R4 45, SP PP 11 STOC Bl %5
+ RN PP -2 STOC &5 TSP, 7E0—10 em 12, SP PP 1Y CPAI ¢ CK 439l B 244 hn 1
37.53% .35.41%(P<0.05) , 7 g+ 2¥/NF CK BB EMEZ 5 (P>0.05) . SP PP [#) CPMI Fifi + )2 23 5E
BEH D R 7E 1020 em + 2B I RAE, 78.29(SP) 93.27(PP) ; 7£ 0—10 ¢m,20—30 cm ,30—40
em %%+ )2, SP PP 1) CPMI ¥J{H4/3 #i1E 45.81—68.60 Z ] ; PP -3 CPMI KT SP, # /K1 7 ,0—40 cm
+J2 SP PP #J CPA .CPAI ¥Ji& =5 T CK, HiE 464k STOC (CPI .CPMI ¥/NT CK, WIRMEAR 4% 45 5 18] J¢
BEMEES PP AT SP HAHEER STOC,SP 1 CP1HE{K T PP, 43414 0.58 .0.65 ,{H2: CPAI I T PP,
304 1.10,1.07;SP PP B9 CPMI 43714 64.35 .69.51, Z5 b B FiE el 2% T - SEA HLAR % , 5 %5 IEAH HL PR
PR CPMI 4 A TRIFLEE YA, AR T CPAT FIX RO B Bk 22 53 PP IUBR E AR E

£33 HAFIMNEREMRA T LERETERIEY

Table 3 Soil carbon pool management index under single peach tree and interplanting peach tree and pumpkin

AbER +)2 I RENd T P B2 T PR a2 T P BE AR AL T PR FRAE 4

Treatments Soil layer/cm STOC/ (g/kg) CPA CPI CPAI CPMI

KIS 0—10 28.17+0.81Aa 0.05+0.01Ch la 1b 100a

CK 10—20 11.02+1.22Ba 0.07+0.01Ba la la 100a
20—30 8.7122.84BCa 0.08+0.01Aa la la 100a
30—40 7.41£1.62Ca 0.08+0.01Aa la la 100a
0—40 13.83+1.99a 0.06+0.01a la la 100a

B 0—10 13.78+0.60Ab 0.07+0.01Ba 0.50+0.03Bb 1.38+0.12Aa 68.60+9.38ABb

sp 10—20 9.26+1.85Ba 0.07+0.01Ba 0.84+0.18Aa 0.93+0.03Ba 78.29+17.57Ab
20—30 5.41+1.50Ch 0.07+0.01ABab 0.62+0.18Bb 0.90+0.06Bb 55.57+17.46BCh
30—40 3.67+1.04Db 0.08+0.02Aa 0.49+0.14Bb 0.97+0.18Ba 45.81£6.70Ch
0—40 8.03+1.30b 0.07+0.01a 0.58+0.10b 1.10£0.04a 64.35+12.45b

MW m RER  0—10 13.39+0.12Ab 0.06+0.01Aa 0.48+0.02Ch 1.35+0.11Aa 65.48+7.78Bb

PP 10—20 10.99+0.98Ba 0.07+0.01Aa 0.99+0.10Aa 0.93+0.08Ba 93.27+16.24Aab
20—30 7.09+1.88Cab 0.07+0.01Ab 0.80+0.21Bab 0.83+0.11Bb 65.64+13.07Bb
30—40 4.46+1.39Db 0.07£0.01Aa 0.59+0.19Cb 0.87+0.13Ba 50.55+13.89Bb
0—40 8.98+1.01b 0.07+0.01a 0.65+0.07b 1.07£0.11a 69.51+8.35b

STOC . Fa 51k Stable organic carbon; CPA; T 2 1% & Carbon pool activity ; CPT; Tk E 38 %L Carbon pool index; CPAI; T 2 15 B F5 %X Carbon pool
activity index ; CPMI; T A TS %1 Carbon pool management index ; AN [F] K5 FHE IR [Fl— AL RN R+ 2R BEH AR/NGFHRHERE—T)ZAR
] b P ) 25 S Wi 35 (P<0.05) 5 Al CK B9 CPI,CPAL CPMI 7E4% 1 J2 2 IH1 S0 A 45 | SR TE 4% 1 J2 18] #E 47 84 R 26 7 2540 #7 ; CK ; Natural forest; SP

Peach single species; PP ;Peach pumpkin interplanting;

2.3 HEA ML B AL R T

ANFEFAARL S SOC K ILA 43 5 4 R Ab 4 T 2 [a] A9 4 G 2% 43 A1 DL 1L 3, SOC , POXC ,POC . MAOC #J 5
C/N.,pH K" TP AP BV LI 4 8 2 TEAH G, 4 FEAH DG KO/ INHEIT KUK Ok - PRE /N (AP K"\ pH TP ; 5% kL
B BEMAK(P<0.01) . £414) POXC . POC MAOC 5 SOC 5 #5838 1E A0 ¢ HAH & R 507514 0.98 .
0.90.0.95,

MR R Ty 225 R 4 fis , R FEAL X SOC , POC  POC/SOC K POC/MAOC 3475 . 35 52 ;
T JERBEXS A BLbs | - ITAA DUR 4 53 A3 L B X5 At 25 52 ) 5 M AR AR AR =X 0 4 2 R B 1 S B
% MAOC . POC/SOC MAOC/SOC & POC/MAOC EA i 01 ( P<0.05) .
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1.0
IS OO PO YT 4
wmrxc gy M OO L Ll 4l I
0.90 | 091 POC / ,' , ' ‘ *,

0.95 0.96 0.86 MAOC " ov’ ‘ * ’ 0.60
0.058 0.098 -0:11 0.039 | TN ‘ ' “‘ ‘

0.67 0.65 0.76 0.68 -0.60 CN [ * ' W "’ 040
0.53  0.56 055 056 -0:13 0.43 | pH 020
-021/-0:14 -0:12 -0:16 0.28 -0310.17 TK .‘\

0.62  0.60 0.78 051 -0:18 0.63 0.12 -031 K" ’ 'f\) ' L0
0.50 1 0.55 030 0.50 0.61 -0.020 0.027 0.052 0.093 TP "\‘

0.63 0.66 0.62 065 022 034 024 -0:17 0.48 0.64 AP ‘ ’ 7020
0.054 0.014 0.067 0.081 -0.50 0.32 | 035 -0:47 0.057 —-0.51 0.017 Ca? (* (% . e 040
-0:11 023 -0:17 =017 —0:45 0.13 -0:11 —0:46 0.012 -0.54 -033 042 Na* (*

0.12 0.053 026 0.047 -0.44 0.41 -0.075 -0:52 0.67 -0:45 -0.038 0.40  0.45 Mg2* -0.60
-0:48 -0.49 -0.56 -0:49 035 -0.58 -034 028 -038 -0.0068 -0:41 -0:45 -0.058 -0.052 Clay \\

0.41 042 049 042 -038 0.54 034 -026 031 -0.058 033  0.47 0.093 0.032 -0.99 Silt , 080
0.71 072 075 070 -0:11 0.64 0.28 -033 0.62 032 0.70 025 -0.13 0.14 -0.82 0.75 Sand Lo

B3 #eamigktERIEMETLEGNSRREAS 5 T RBELERNEXE

Fig.3 Correlation of soil organic carbon and its fractions with soil physical and chemical properties under single peach tree and
interplanting peach tree and pumpkin

# RN MR 8.7 (P<0.01) ; Pl v 18] 2 €2 % B AR JB AR/ N B AR FAH SC MR B R 5 SOC : -3 HLAK Soil organic carbon; POXC : i
B2 A A LA Permanganate oxidizable carbon; POC: Wik A Pk Particulate organic carbon; MAOC ; i W4k A A VLK Mineral-associated
organic carbon; TN ; 2% Total nitrogen; i/%825: C/N Fb C/N ratio; TK; 24J Total potassium;K* ;3¢ #e 4 Exchangeable potassium; TP ; 4=
Total phosphorus; AP ; A %L Available phosphorus; Ca?* ; 38445 Exchangeable calcium;Na* : S8 #ePE4# Exchangeable natrium;Mg?* . 32 P86
Exchangeable magnesium ; Clay : 247 ; Silt . #3457 ; Sand - b i

R4 MRMERXURTERENTIEAVGR T EGIGRAS RESELGIHNEET E 5

Table 4 Two-way ANOVA of soil organic carbon, soil organic carbon fractions and its ratio to peach tree planting patterns and soil depths

5 BER R AR TIZRE A PR x SR IR EE
SN Peach tree planting patterns Soil depths Peach tree planting patterns X Soil depths
Impact factor

F P F P F P
SoC 5.410 0.025" 109.269 0.000 " 1.534 0.220
POXC 2.391 0.130 78.656 0.000 * 1.303 0.287
POC 10.785 0.002 " 88.420 0.000 " 0.250 0.861
MAOC 2.139 0.151 60.325 0.000 * 3.432 0.026 "
POXC/SOC 2.318 0.136 5.881 0.002 " 0.648 0.589
POC/SOC 82.500 0.000 " 11.450 0.000 * 5.241 0.004
MAOC/SOC 0.012 0.913 4.588 0.007 * 3.261 0.031"
POC/MAOC 53.995 0.000 " 16.927 0.000 " 5.730 0.002 "

SOC; THEAHLER Soil organic carbon; POXC ; %k B 81 48 {k A HLE% Permanganate oxidizable carbon; POC ; U4 A HLi% Particulate organic carbon;
MAOC : ¥y 45 4 547 WL Mineral-associated organic carbon; POXC/SOC : 1 4 2 #1 S 1k A LAk 55 + 3945 HLIK A9 b/ Ratio of permanganate
oxidizable carbon to soil organic carbon; POC/SOC . Ui HLAK 5 + 56 PLAKHY LEfH Ratio of particulate organic carbon to soil organic carbon; MAOC/
SOC . W& RS A PLBR 0 L {E Ratio of mineral-associated organic carbon to soil organic carbon ; POC/MAOC . R A WL 55 W45 &
A HUBR A L1 Ratio of particulate organic carbon to mineral-associated organic carbon; * F/R7E 0.05 7K I 22 5546 .3 (P<0.05)
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LA SOC . POXC . POC ,MOAC A i A8 5 , - EHIAL IR 1 M A AR &, i — 2 384T RDA 40#r, 45 R ikl 4
Jrs , PRI R A = E A B 10 o0 S RS RI B AP AR AR =X A K £ 2 IR XS SOC S H4 05— E W)
S2M . NFR 5 ATHIAER KL pH TP .C/N TN Na'" ¥ 5 E 500 | SOC S HAH 53, Ab%i pH TP F1 C/N Rl R T
78.5% HAE S

10 A PRt

O Ssp
B A PP

RDA2 (1.63%)
T

A

A A A MAOC
Na ——a50C
POXC

pH

© o o POC

i © O sand
O C/N

-0.6 1.0
RDAI (82.62%)

B4 HwREFHANMMEIEREX T IEFNBES S5 TIEREEFRRSH(RDA)
Fig.4 Redundancy analysis ( RDA) of differences in organic carbon fractions under single peach tree and interplanting peach tree

and pumpkin

£S5 HATHMELEMEA T LEAVREEASHHMER

Table 5 Factors affecting soil organic carbon and its fractions under single peach tree and interplanting peach tree and pumpkin

IS IN T TSN T

Soil iR TTHRAE - » Soil fieg Reg iE DHRAE e p
environmental Explains/%  Contribution/% environmental Explains/%  Contribution/%

factor factor

Pk Sand 47.5 53.8 41.5 0.002 C/N 9.0 10.2 17.9 0.002
pH 12.8 14.5 14.6 0.002 TN 3.5 4.0 8.3 0.014
TP 9.2 10.4 13.2 0.002 Na* 2.5 2.8 6.5 0.008

TN : 2% Total nitrogen ; it/ %835 . C/N & C/N ratio; TP : £ Total phosphorus;Na* ; 284l Exchangeable natrium
3 itig

3.1 BB AR AR O A B AN AR L5 Y 5 1

SOC 5 AT WL i AR A 23 3h ST A 45 SR B2 WF 5 & B, 1 ARMR b 5% A8 kg 2 el
J&,S0C SR T 21.56%, BG5S 2 MRS R IR R R LAY SOC SRR T CK, Al fig
SR T PRI B 7 T R v bR AR R A I A R VR M RUR R I B 2 | R 82 N R T Sl A,
HAXTH /N, BEAR T A T30 RIBE VRS ) e i e 534k, B8R CK 1) SOC & & 7E 0—10 em + )2 &
F1E T PP ISP {HETE 10—20 em + )2, CK AR AT SOC S J0 & Ph 22 5, vl A2 PR o S Tl it A
SR it FL by OBk, 380 Tz £ 2 A HUTR A . i NPK IR RERS B2 R /B = 5, AN T 38 /R i
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F AR I H ], B R AR 5 B A0 B B AR AT 10—20 em )2 SOC IR | ABFST
PP HH#T SP HAG T 2 1 M AR i o T AR 2R AR 3 20 W6 B R R T4 0 (R B8R L) R VR SR AR R
PEAHE A BT okcE S A Y Z R R A g R AR SOC AUTE B RN RR U IR it EL AT 4 v 4 [ B
77,

AWFEH POXC  POC Fifid5 + 2R E AR5 SOC FIRAIEARF ML, HI5 SOC M 2 EAH5E,
5 Bongiorno 2 SRS BIAH RIS, SOC & 2 516 MEA PR AL/ HAa R AR IEAI SeME . - HETEPEA MLask
R TEARRAREE i SOC & e, NRIFMER T A LT A5 A A, A P R AR 2 REE A7 76 2
SRR T SOC A9 (LN i A, b i ok g 7 3G A BLAR A & 52 POXC & SOC A e et i 41
Oy A SEFFTE SN S LT BT IT T & B, AEABUPR G POXC i R TAEMUK Je SRR 2k POXC 1 g %t
BEVE R DL R A BB A A BLER A 43, T LR B I B SOC B ShASAE Ik, A 5T o PP AY A R 16 3l T3 A
X4 HEAGE Z AR A E Y U SR 2 | I PP (9 POXC & #E, POXC WAl E Jy iz e 45 )
L Ab2E AR SR A TR RO ADEHT B S AR B R POXC 30 E A HLRR 4 40 5 + e Bk
JE AR DG PR | RRHCAT I S W PR R 5% 2 53 1 B0 A AILAR VS PR 4143 19 28 4k, POC 32220 5 F 3 fef 1) sl b
Wk VA RIS Ak A LA =2 TR st 1 o I A MILBR Y AR5 2 B, POC 5 i LA CK B PP e fi%, g2
KA PP AHEL T CK FI SP HLA #5 £ i SR el 45 B 45 AR o, B3R T R BT SR A, 52 T POC ITE i 5 82
EP L HIREATS PP ARET SP NN T M RIE, B A IF ST & PG AT DLAR A ) B i 3 M T
fE3E POC A4 > it 8t T (AR R A0 I S W A I3 22 | 3k S8 00 I vl B B2 5 R IR R AN S &
FIT 43 MAOC YRR | ABFSEH PP 1Y SOC MAOC & &1 T SP,POC & &K TSP, J& i T PP 3
T RERAE RN, 3T POC 4, RIEAEHE T MAOC BYFER

S AT HLBR 7 A A AR B4 3 R 398 e i A MRS 5 AR T AT HLESR A AR X R e TE A LR A
B REI M SOC 4R A7AE AL , 6 M HLBR 44343 Bic He B T S it SOC AYREE M, 2R SR 4518 S 38 1) Y g s [X.
20 25 LI FAGHS 2o B bR L B SR el 1 - A AL 20 43 A F 5 v 2 PR L b 305 P 5 5 ) A BILRIR 449 7 SOC 1Y
el TR0, SR bE SOC BTG PEARXT 3R, POXC A &5 v AT WL S B W vl AR >, AR 9F 5 v W
1L POXC/SOC HEF/INF RIRMR, Sl Al FIHPE S CK>SP>PP, 7E 0—10 em )2, RAAMEILR A A
L0 POXC (B HA ML i A B85, Kz 1 )2 POXC/SOC HEAML, 76 Rk ZH g POC M H H b
SOC Fr i 10—25% " AHfF 52 POC/SOC AN & T X — W [ (10.19%—26.57%) ,SP ) POC/SOC %X
HAES LR Z T W 25 HIRT PP, SUHE 7 20 Hr 45 RN A FIH P A 825520 T POC
B i A E H], Kantola 252 BF9E & I AF A AW —AF AR 5 , £3R A9 POC & 34 i, A 75
SP A Z AR PP AL A —AF AR A B4R, DR I v] fE 530 SP AHER T PP B B A POC 4L HL 41,
KT ARTEMEA ML 43, Cotrufo 45 FE W I FE P9 X R MORITHE JEL A POC it MAOC 1 — TR 55 2 1L, K25
ik A MAOC HIE A A (FE R TE Ok & S ARy T3 ) | ARAIE SR h 45 AL B MAOC/SOC 1Y He 5l #4K F 70% , PP
5735 MAOC/SOC ERT SP, 1 g2 N AR ST rhEF Ve Y e A K i Bt sl & [ SR 78 25 B AR b 1 , R
ARG T IR B | S 28 A1 T Xof - S8 0 BT 242 ot ] 388 BA V6 P T LA /0 38K 43 R 78 i 2k | 388K 43
3 o B AR - M S AR SRR A RN A W v 0 R ML B AR A R T A WL R LR fif PP
) MAOC [ R T SP., 75— 71T, POC/MAOC {H Al 75— E R T I SOC 19 it i AR e BB, — ok iid,
POC/MAOC {E A, M SOC Fase bl >, A5 & BE I POC/MAOC 7E 0—20 cm + 2 .35
BT ARG SP ) POC/MAOC HEAH LT CK Hl PP 85K, SOC 54k B i PEAR , A H T4 HLas
(AL PP [ POC/MAOC FIEAHAL T SP S B FFER A A%, SOC Bk , RO Wi Al . 45 L, PP
AR IS A BIUBR 2 4 4 43 EL B34 /N TSP P M HILER B9 40 i L9135 K T SPL PP BYFR e M TSP, R T A HL
AL H L, PP % SOC & & TSP,
3.2 BRI A 5 )

CPAI CPI F1 CPMI ) 5 e T 43364 HURR 2 4 i, AT LA ol Sz ke 4 3t 4% By X 75 LA b2, (i
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KAEIERE TR, EAPRUBENRNSHE L5 THERE R FPROE  kopesEab B )7 X5 CPMI, &
BAZ A TR CPMT BRI AR ST A3 20 5 Z MR85 5, A T PR B 5 9 SP PP ) CPAI,
CPMI ¥HIETF CK, B TR RZ A T 49845 HILAR AL 3 A1 380 2 o i, AH SC AR e LS 2R el (] VR A 90 mT LA
IR o MRS A MR i, RO R HERR PR AL 4T ARIFSE R SP % CPAT A9 ¥{E KT PP, CPI,CPMI [}y
{E¥/NF PP ED PPl £ 5 CP1 R4S CPMI, PP AHEET SP FEAIK T SOC (36 B, IZE T SOC 1w fb 70 i,
] isf ELA A BB [ A7 BE T o R PR VT e i X A B 9 P 2 BRAS T 0—20 em - 3EREE + )2 TR 1)
HAAIN CPAT Il CPMI EVAR S FRERATA . BRI AT R b 30 L IXOR [RI A 2 R (R AR AR TN e
M4 NS 05 ) BUBTSE TR R IR, A [RIAE B CPMI BE + 8 5 1Y 28 AL LA SR A — 850, B T2 IR 1
InSEm NGB IR, ARG T CPMI R + )2 5538 5, B )2 e, CPAL A1 CPMI Sk 2 T [
R FEBHT )2 - SR R R B P R T i PR T R e Ak 5 R A R A2 18 R R, A #E 0—10 em )2, CK 1Y
SOC & KL SP PP [P, B ATEIZ 2440 FE CPT X%, S50 CPMI &/, PR RAE 2 B AR R T
0—10cm 1+ /2K SOC & &, (1 B F 48 T L JE/ SOC WG, 78 10—20 ecm )2, Wi Fh Bk Fb A 4 X
CPMI A F 5 KA, TR IZ A R R R R AR AR T CK, H SOC 5 1 Sl A HLAK & AR B, 25
I, SP B FE A HLARIS BEWE = T PP, PP HLA 5 At e R SR BB ) A e A M |, M T R AT
3.3 UM A PR I S LA Ay I R BE R T

A BT R B BT . pH | C/N 45 3838k K 543 HIL 41 43 HAT 58AH Sk 5 TUAR 43 W 245 31 3% B A BLA &2
HAH e AN TR PR A 2 2 [A] HLAT B4 10 40 S s SUR R Ty 22 A SR s, AS [RIBRAR P A =+ 2 0R 3 A J
T B AEEHAE DA SRR ZH o3 B LA TE LA B A O (R R FE B 520 5 55 Ah , RDA 45 SR UL AP pH [ TP .C/N
SRR R A AR QLA B+ 2 RE SOC S H A1 70 i) EZEERBE R 7, 4 38 o il i 70 H 3 i BRAS # L
HEK A5 SO P DA R A TG, S A AL A R A R, HE TR I SOC ATE M LAy S Y L A
AR PR LU 5T o & BGE A SOC SRR i 22 1] S A Wl 35 A0 R A OG0 BRI AR g v b
bt 2 AR S SOC & i AR fh ka4 — 2, BRI 43515 POXC ,POC \MAOC 41 435 4% i 3 Y 1E A
Ko WHRTT 20 B B, M A AR 0 2B DL K 2R s BAE B & T POC DL J
MAOC FY4THC HE ], TR AREE 7 F 9 S B e 208 20 0 4 J2 R A [l 52 mi 2 g 304 L X 398 SOC R A HL
)&, AT, SP AR E w1 PP, R BEE LR IR RS I, PP AN SP (R kL 2 22 S W kY
K, R T AU T G RE , 7T e 5 SO R B AR A 2 DL AN [F] 1 )2 (8] SOC K FL4 4311
ZE5ME . OB E RRFLIRES #4 , PP IR B i AR T BERH AR T K 4 DA R SR R RS B
553A0 , BANEVE RG0S T P08 55 , ARG W 0 0 A B S0 M R BR i SOC i e, 2 3 pOC
TR AT P R R AR 2 A B B TR D S e R A A — B MR AR
RO ECHL), e ARG - 3 PR T X s R S A | R s R R BT o B AN B A
A1 0.69%—5.69% 2 8], N I, TEGET 45 5 1T B0k & AT 22 5. B A0, i T SoC iy« R4~ 7
DL I 45+ 2 B ME R 1 2 TR B IR @i s/ AR HLEA — B 25 5k, T RE AR R T+ 2 R
POEREEp AN

RS TCE AU ] P8 % - 4300 B R ), OB AE D E B0 Ry 7 g B 20 DL R b4 1T & T
S T 3 SR o T A A, e g AR R T Al R DT SO AN ) il (4 085 P, Bl 245 SOC I & ' 5
A ARBFFE R PP BB S R TSP R 2 I AU A RTRE(E U T RERAE 414 (POC) Y4 s IR,
B B AT 8 S BUR KA Y A P CRf B ECH) |, JE e 440 (MAOC) 43, 1N+
ARy ) S B, Rt P A R MR A 0 A KK TR A WL A A, 6 AT R I POXC A ™
3 —J7 T, SOC A Z M HAE (C/N) T LAFE 7~ SOC W8 fLBE 1, YA 384 ML 9 o il A 3, LA R = A L
W) 4 43 e R E ARG, A HILBS S T B PP it T 2 A RUIR T S BUR R N S AR 2 (A5
0—10cm + )2 C/N W WM& T SP,#2m T HIEBUEM B TE, It T soc wyare ™, Rk #E 1% )2 PP (1)
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SOC S A B 43 1) & s AR T SP Ik, T3 pH W S 1 4 58 R GE R AR 0 Ak 7R3 B X SOC 152
Mol & — 28 H A 24 B A58 AR R AP AE A T R 2 R pH 5 POXC POC Fil MAOC 24K i
FIEAHDE, PP 1 pH LT SP, A3 BRI P B8 5k U] - 33 A= 1y ) a0l B e O 1 A K R 3z 24l
RIE A MLRR 2H 23 A & LA B2 SOC 43t o DI, PP B PEAG HLER 4 20 o5 FL AR, SOC H +RH W 4
o SOC B S B 2R 24 H 2 fad 7, T 3ERT L  pH 3743 /K 55 K 1 A L [ /E FHECE T SOC 19 JE 7
AR S SOC K HZH Ay

>

N
3y

&y

AR SCRHE i XA [RI B AR AR AR 2T 38 AL S L2 43 LA K A Hhie e (0 AR AR A L e A 7 40 A, 4o 0L
FEMIREE A T, Z5RE ., (1) BARFP RIS T SOC K H4 4, i FEAR A SOC & A T CK %
i, PP 11 SOC .POXC MAOC “FH & =¥ m T SP, 1M POC “EH & /K TSP, (2) 1 M A HUAR 28 4343 IiE Lt 451
(POXC/SOC . POC/SOC) LU K POC/MAOC {HF¥I{EFIFE A SP>PP,SP ) SOC 1§15 &, PP ) SOC %ifa
E AR TFAVRRMFLR, (3) ANFEFRR oA T+ 3 HLIKZE LSS A AL IZE , SP PP 1) CPMI ¥)/hF
CK ; SP FUBRIEE TS EEWS =5 T PP, PP HLA RS E 19 CPMI FIRR ZEFa e M, T HERR E BR300, (4) SR B 5 22000
FEAA RIS A AR X | 2 TR DA S — 35 19 28 BAE FERE = 33848 BILA 21 43 B HL 43 e BU B A7 6 AS [R) R B 1) 52
Wi, (5) AHOCAM BT A TCAR 23 B 1 25 R R B AD KL pH TP | C/N J2 52 Wil AN [R] Bk A% b AR A X LA SO W] - 2R
SOC M HAH 7 FEMIAELH T, PP LG RORELF AR T SOC B FEAE, 28N A AR, A
[ 3% PR (A HLBR AL 3 T S s ARG Sh sl 3R AL 15 5t F SOC MR fL R B A BCRIR A A, &R
AR AR AR R AR I BT (ST pH ) Bl PR B A A 10 RN RO S % 43 (A R A SR U A A R i
FEPE 1R 2T AN A5 1 AT S) 34458 [ R AR A 1K
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