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Abstract:  Objective The objective of this study was to clarify the status of soil nutrient accumulation in the peach orchard of
Taihu Watershed. It aimed to provide a guide for the green production mode of peach orchard. ~ Method In this study, a total of

66 soil samples were collected from 33 juicy peach orchards, with different cultivation years in the four main planting towns.
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Combined with field research and laboratory analysis, the fertilizer input status, soil nutrient content and ecological stoichiometry
characteristics were analyzed.  Result The results showed that the average total nutrient inputs was N 527 kg-hm 2, P,05 362
kg'hm? and K,O 545 kg-hm 2, and the proportion of organic inputs were 27.8%, 15.4% and 15.6% respectively. Here chemical
fertilizer was mainly NPK compound fertilizer, while the types of organic fertilizer applied mainly included rapeseed cake,
livestock manure, and composting straw. Over-application of fertilizer could aggravate soil acidification and nutrient
accumulation, soil pH in 0-20 cm and 20-40 cm soil layers of planted >10 years peach orchard both decreased by more than 1.5
units, which belonged to strongly acidic soil (4.5<pH<5.5). According to the 2" National Soil Survey of soil fertility
classification standards, soil organic matter, total nitrogen, phosphorus and potassium in 0-20 cm and 20-40 cm soil layers
reached level 3 or above, and the C: N, C: P and N: P ratios in 0-20 cm soil layer decreased with an increase of cultivation years.
Soil alkali-hydrolytic nitrogen, available phosphorus and potassium of planted >10 years peach orchard reached level 1. The soil
NO;-N concentration of the peach orchard was up to 19.3-33.1 mg-kg™'. The annual apparent surplus of N, P,Os, K,O were 343
kg-hm™, 238 kg-hm™ and 240 kg-hm™, respectively. ~ Conclusion The excessive nutrient input in the peach orchard has
aggravated soil acidification and nutrient accumulation. A high concentration of nitrogen and phosphorus accumulated in the soil
might increase the environmental loss risk. Therefore, it is necessary to put forward a green production model for the peach
production.

Key words: Yangshan juicy peach; Fertilizer inputs; Cultivation years; Nitrogen, phosphorus and potassium; Stoichiometric

characteristic
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Fig. 1 Soil sampling sites of peach orchard and study areas
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F1 2EFZRTIEZERFSORIFE
Table 1 Classification standards of soil fertility used by 2™ National Soil Survey

HHLE" e X =t ] Bl fi AR/ R

(gkg") (gkg") (gkg") (gkg") (mgkg!) (mgkg!) (mgkg™)
—%% (EF) " >40 >2 >1 >25 >150 >40 >200
“% (FE) " 30-40 1.5-2 0.8-1 20-25 120-150 20-40 150-200
=g (FoEw) © 20-30 1-1.5 0.6-0.8 15-20 90-120 10-20 100-150
Mgk (BaEE) @ 10-20 0.75-1 0.4-0.6 10-15 60-90 5-10 50-100
Y (=) ® 6-10 0.5-0.75 0.2-0.4 5-10 30-60 3-5 30-50
N Mz ) ® <6 <05 <02 <5 <30 <3 <30

@ Organic matter; @ Soil total nitrogen; 3 Soil total phosphorus; @ Soil total potassium; ) Alkali-hydrolyzable nitrogen; ©
Available phosphorus; (D Available potassium; Level 1 ( extremely high ); @ Level 2 (high); A0 Level 3 ( upper middle ); D Level

4 (medium ); @ Level 5 (inferior ); (3 Level 6 ( extremely low ) .
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1.3 HIEQRESSH

%A Microsoft Excel 2019 XT84 478 By
Mo R SPSS 26 XEE TSI T, s AL
R 72250 ( ANOVA ) #EAT i 35 1 46 56 F B2 IR £k
( Pearson ) F 0T, R FH Origin 2021, ArcMap 10.2
HEAT BB 2

2 4 R

2.1 KiREHEFERSBANGFERBRRE

PR A DIk e S WL BRAR A N 527
kg-hm 2, P,05 362 kg-hm >, K,0 545 kg-hm > ( £ 2 ),
Hrp bR R IR P AR N 366 kg'hm ™, P,Os
301 kg'hm™?, K,O 446 kg-hm™>, AR FR A
N N 147 kghm 2, P,0s 53.2 kg'hm 2, K,0 82.8
kghm™, HHLE . 8. BEAR SRS RA G
IR 27.8% . 15.4%. 15.6%. JHEZERE, Bk
el SR B R U B E A HLAE R it A, (k2 92 0
MK SE A el 55 53 1 2k U6

b A AL A A e 2, AR H i A
HUIE =2 RSP UE . AR E . X938 5P, 4
Fes FEFRNEATEU=TCEARIE AT, 7RI
FEAh b, GBEPR FE . BRI AR A B U R AR AL .
[F) BN 7B AS () A < B 00 A A 2 L it A 2R AR L it
HE D5 gt AT B AR TR (36 2). BEAEE % 2 A HLGHLAL
Jiti, FEREPARHR I (B 11 A —3k4E 2 A ) 7 iEAE,
TEIX — B 03 SR 2 B AR 35 SRR RS A K e 4
AN, AT AR AT FF VR IR . SEAE P &R A AR £ i A
B AIETEOAERE, N N: P,0s: K,0 Jy 18: 18:
18, 15: 15: 15, 20: 20: 20 AK 17: 17: 17, K

22 00k el FE AT A NE s 2 A el K £ ( BRES AR
£ 40~60 cm ) PRI TR, FIHTRE N 10~20
em Ze A7, AT A DI AE AR % ) BRI AT AILAE A A2 A AE 0T
AT . SRR R B A 6 A A P 22 5,
FEAE 138 RE 38 5 >R A HLICHLECHE , A S SR 5
R R AR 12 Bt Ak A ROk . 38 AT FH 9 fk 2
RERR 2B R A R =JoZ A8, W N: P,Os:
K,O & 13: 10: 20, 19: 5: 25, 12: 11: 18 %%,
HNE A 22 5, EIHEREA T 31%M R4k
K AR A, 11%R 560 10, L 50%01 i
PRAEA BT A0 o 2B ARRT R Z A8 3—7 H, %A
TR S DX R T A, FRK 4R, EFN AT
M JE AL, AR SR 43 ) bl Hh 428 i o 38 T it
ATKIR, TR0, FEARIERER T

BB [E F2 0 10 Y 22 R A A i (R 3) 2l
A N 343 kghm?. P,Os 238 kg'hm?. K,O 240
kghm?, #FE0EEEAREE N 618 kghm 2,
P,0s 441 kg-hm %, K,0 604 kg-hm 2, P Ar 45 B L0,
Bk PE 37 3 5 A e TR IR L, KRk
T,
2.2 AEFEFERYKE LIE pH

PRI DXk el - 498 pH Bt A AT B ) A AR
WME 2a iR, 0~20 cm H)E g, FdE/NTE
T 3 4E 1 pH 6.46, FiE 4~6 4F. 7~10 K
F 10 5519 pH 435 F & 1.01. 1.39 F11.89, 20~40
cm +JZ2 43 pH , FiAE 3 4FLUF Y pH 6.95, J&
T, M 4~6 45, 7~10 4F KT 10 4¢
1) pH 439 FFE 0.93. 1.49. 1.59, FiE KT 10 4E
A 0~20 cm I 20~40 cm 3 pH B 2235 35k iR 1
JKF- (4.5<pH<5.5),

*2 HETRNEAFIENE

Table 2 Nutrient inputs to peach orchard in different growth stages/ (kg-hm?)

it A st 39 &4 A Compound fertilizer FHLAL Organic fertilizer
Fertilization stages N P,05 K,O N P,0s K,0

{KIRY] Dormant stage 190 + 60.8 188 + 62.0 202 +61.2 92.8 +45.8 28.0+9.9 47.6 +13.5
FF1EH Bloom stage 62.2+17.2 472+25.5 83.5+£27.2 54.6 +23.7 26.0 +13.9 36.2+12.0

Ak SR Fruit setting stage 60.3 +16.1 45.0+24.8 83.2+28.2 — — —

SN K Pit hardening stage  61.3 +39.8 2421244 90.1+552 - - -
S\ & Total application 366 +78.3 301 £76.7 446 +107.3 147 + 54.2 532+154 82.2+19.2

0 BRI IUE T ME £ bRk 255 “—" R B ALEH% A . Note: Data were expressed as means +SD; “— represented

no fertilization in this stage.
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Table 3 Annual apparent surplus of nutrients of peach orchards/

(kg'hm )
Iy FRor B A BARVELHE
Type Mean nutrient surplus Range
N 343 138~618
P,0:s 238 88.6~441
K,O 240 26.9~604

Bifi 75 AIAEAEBR P35, kil 3 pH FRAKAY#
P, ANFE L ZRE N pH 5 FRELARE IR 2
WEMAR (P<0.001), DIFHEAER B AZRE, +
8¢ pH R HAS R, WA B )2 4 pH 5P
AERRZIE ) —Jo— WO (& 2b) PR

Y, =-0.189 X+6.772 R*=0.659  P<0.001
Y,=-0.187 X+ 6.948 R*=0.525 P<0.001

A, ¥, FR 0~20cm +)Z 3 pH, Y, w20~
40 cm + )2+ pH, X FRBEEFIAEAER, HRET
Il 59 2 50 A 2 G R/ INRE A% 147 S e 19 72 o %o PR A
HEATTERER RS, ZESLMIAEIRI Ty, B RIE R ECh

8 |
+JZIRFE Soil depth 0~20 cm 1 +JZHE Soil depth 20~40 cm
T

-1.89

[und *
= T %
&
jamy
S
1}_%\,.
_H Sk c
n=9 A4 s
* n=10
n=8

i

1 1 | | 1 1 | |

<3 4-6 7-10 >10 <3 4-6 7-10 >10
P FR Cultivation year/a

—0.189, Y, Wy [al )3 R H A —0.187, Y, Y [m1 T Z B4 %
HART Yo, UEHAMAAERRY 0~20 cm 13 pH 5
Wi KT 20~40 em +33E pH AU

23 ARMEERRELEGIR. £8. &%

E&H

BhlE AP . A, A E AR LR an E
3 JT o B FARL AR BR AN RS i, 0~20 em F1 20~
40 em HEHEAPE . 2R . 2. 2
AW . R 42 AL S R ARk (8] 3a)
1, 0~20 ecm T2 EFEAMBEE 11.5~37.8
gkg!, FHL 3 AELLTR . 4~6 AR FEY &
B 15.6 A1 19.5 gkg ', FhAE 7~ 10 4F K AhAE K
T 10 AERAALE P& NGRS T 34.9 F1 325
gkg's 20~40 cm +Z A HUFF RIEMLT 0~20 cm
+ 2, ATEREITE 7.96~26.1 gkg !, Rl 7~10 4F
SR 8 = B N i o = B S W R i oot AR
FAEfE R (& 3b), FlHE 3 4ELAR . 4~6 4EIER
A, PR 7~10 4E KRR 10 4E L B &R E
R E . 0~20 cm 4 )2 H SR ML FTE

8 —
1) o +JZIEE Soil depth 0~20 cm
b) o o HJZRE Soil depth 20~40 cm
—— 2R Soil depth 0~20 cm
7L e - - - 2RI Soil depth 20~40 cm
o
(o]
$. o
T 6L e~_
= Y, =-0.187X+6.948°
A . R*=0.525
as
o
H5r
Y, =-0.189X+6.772
R =0.659
0 1 1 | | 1 1 1 | 1 1

2 3 4 5 6 7 8 9 10 11 12
FiFEAFR Cultivation year/a

T RRVING R Fn [ — + 2R A B R] 22 5 35 (P<0.05); S0 ZETE < @7 B fEE, s EP A8, o =ME<A”
FEME; EFBAL MR 75%H 25% M BA5 X H ;L F P iMCE 95%H1 5% B {5 X E . FIAl. Note: The different

lowercase letters indicate significant differences among treatments with the same soil depth( P < 0.05 ); The solid diamond " # " represents the

outlier, the solid line in the box represents the median value, and the solid triangle " A" represents the average value. The upper and lower

line represent 75% and 25% confidence intervals, respectively. The upper and lower dots represent 95% and 5% confidence intervals,

respectively. The same as below.

& 2

ANTFIRR AL AR BR Bk PE 138 pH B AKARAE (a) K pH SFRMREAEFRIGAHICHE (b)

Fig. 2 Changes of soil pH with different cultivation years (a) and the correlation between pH and cultivation years (b ) in peach orchard
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Changes in soil organic matter (a ), total nitrogen (b), total phosphorus (¢ ), and total potassium ( d) in peach orchard with different

Fig. 3
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1.04~2.68 g'kg ', 20~40 cm )2 HHELA SR
Ak BN, AR IR ETE 0.69 ~ 1.72
gke'c NFEFMHEAER LS EEREE (K
3¢), 0~20 cm T)ERMREIEBEEELE 0.79~233
gkg', 20~40 cm )2 T HEABE S RIL FIZE 0.58~
1.44 gkg', FiHE 7~10 4E R KF 10 4Rk 0~
20 cm Fl 20~40 cm TEELBES EHILF] T 1 %K
- BEFRAEAEBR AN, AN 4R e R
Wik (1 3d), 0~20 ecm + )2+ HE4 A& L F
1E 12.0~15.9 gkg', 20~40 cm WFE 11.2~13.8
gkg!, JBTRSDH T 2~3 FOKF-.
24 AEMEERE LT EERHFD

Mk el - M A 43 Bt AR AT R A A5 fk i 4 e
AN, BRELER A o B A R A PR B AN RS
0~20 cm - $ 5 iR A & & E7E 73.0 ~225
mgkg', FHRT 10 R A S RELASET 1
GO BRI 3 4 LA Ah LA A A AERR 0~20 cm
T A . A R BAE T 1 YUK, 20~

40 cm 38 KT -t FE I L I A AT PR A W AR
BIFRIE, FhAE 3 AELAR . 4~6 AR & R
ik, Homdfg & & 8400 70.2 mgkg ! Al 99.1
mg-kg ', AR E 472 mgkg ' Ml 69.5 mg-kg ',
AL i 536 mgkg ' Rl 736 mgkg . R 7~
10 4F Je FiAf 10 4F LA L AkRE 20~40 em 4 B 3%
SO R, WMASERN 165 mgke ' I 225
mg-kg ', AR 148 mgkg ' 1201 mgkg ',
HACAT S 1028 mgkg ' A1 1065 mgkg ', HARL
Bl AR SR EGAR T 1 YUK AR R AR AR BR
0~20 cm F1 20~40 cm -+ HEAil 25 A BE R ALAE PR 19
BN A W 7E 4R BRI E 4d ). FE 0~20 em H 2,
FIAEAERR 34E LT RIS A SR 16.8 mgkg ',
FIAE 4~ 6 4F 7~ 104F KT 10 4E 40 I3 0 1 4.65 .
129, 152 mgkg ', 1£20~40 cm + 2, FhMg 3
ALV RS A A RN 14.7 mgkg !, FiAE 4~6
AE L 7~10 4 L KT 10 4R 430 5130 3,76, 6.91. 9.08
mgkg ',
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Fig. 4 Changes in soil alkali-hydrolyzable nitrogen( a ), available phosphorus( b ), available potassium( ¢ ), nitrate nitrogen( d )in peach orchard

with different cultivation years
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BEbE 148 C. N, P A fb2E R e an gk 4 iR,
0~20 cm 3 C : N, C : P Ffif5 R 4E B B9 88 A
WA, FhAE 3 4F LU A9 5 2 5o 9.30 il 14.0,
A S Z BTN 8.45%H1 23.8%; M KT 10 4Edx
3k 7.48 F1 8.26, ZERAREAHIN 10.7%F
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F4 TREMEFERHKELTIE C. N. PRESKEITS ST

Table 4 Characteristics of soil C, N, P stoichiometry in peach orchard with different cultivation years

FfiAe C:N c:p N:P
Tz
B I
W F:2| BE  AERR F:2| BE ERAR Vi WE  AERA
Cultivation ) ) )
Soil depth Range Mean % CV Range Mean ey Range Mean #(CV
years/a
<3 8.61~10.57  9.30a 8.45% 11.35~20.07 13.97a  23.8% 1.24~2.30 1.5a 26.6%
0~20 4~6 7.65~8.89 8.30b  4.80% 6.31~15.46 10.42b  26.7% 0.71~1.87 1.27a  28.7%
cm 7~10 7.36~9.25 8.45b  7.67% 8.88~17.77 12.45b  30.0% 0.97~2.41 1.48a 32.1%
>10 6.40~8.45 7.48c 10.7% 5.49~10.09 8.26¢ 18.9% 0.73~1.56  1.12a  23.0%
<3 6.72~10.41  8.16a 17.4% 10.19~18.14  13.18a  20.6% 1.13~2.13  1.65a  252%
20~40 4~6 6.43~10.80 8.29a 17.3% 5.92~19.87 12.47a 39.4% 0.64~2.14  1.50a 32.6%
cm 7~10 6.86~11.75  8.73a 15.3% 8.40~21.99 11.70a 33.7% 0.71~2.32  1.36a 31.8%
>10 8.49~12.50  9.80a 13.5% 8.48~18.95 12.45a 26.3% 0.68~2.04 13la 32.5%

T ARVNG FhER R R — 1 JZ R AL FR R 22 53 1 3% ( P<0.05 ). Note: The different lowercase letters indicate significant differences

among treatments with the same soil depth ( P < 0.05) .

x5 FEFEFRHELIRF S SFHEFRERHEXRE

Table 5 Correlation analysis of soil nutrients with cultivation years in peach orchard

+J2RE Soil depth 0-20cm +JZ2E Soil depth 20-40cm
TR AR R TR AR R
C:N C:P N:P C:N C:P N:P
Cultivation years Cultivation years
FRAEATR R
— —0.603%* —0.493**  —0.309 — 0.352 -0.163 -0.314
Cultivation years
SOM 0.746** -0.375% -0.061 0.0747 0.661** 0.665%* 0.078 -0.209
N 0.795%* —0.621%* —-0.113 0.106 0.630%** 0.216 0.113 0.025
TP 0.859%* —0.482%* —0.668%*  —0.539%* 0.585%* 0.591**  —0.536%*  —0.723%*
TK 0.703** —0.480%* —-0.121 0.048 0.497** 0.389* 0.193 -0.010
A-N 0.909** —0.520%* -0.406* -0.257 0.830%** 0.309 —0.069 -0.187
Olsen-P 0.834%* —0.581%* -0.496**  —0.316 0.637** 0.568**  —0.349* —0.530%*
A-K 0.737** —0.479%* -0.270 -0.110 0.559%** 0.330 -0.219 —-0.353*
NO;-N 0.785%* —0.564%* —0.349* —-0.162 0.463** 0.320 0.194 0.026

. SOM, HHEAHLET; TN, HIEL%; TP, 1Hi4#k; TK, HHE44#; A-N, W% Olsen-P, HMHE; A-K, B,
NO,-N, AR *, P<0.05; **, P<0.01. Note: SOM, soil organic matter; TN, soil total nitrogen; TP, soil total phosphorus; TK,

soil total potassium; A-N, alkali-hydrolyzable nitrogen; Olsen-P, available phosphorus; A-K, available potassium; NO;-N, nitrate nitrogen.

3 3 i AHLIRMEA G AN 27.8%, 15.4%. 15.6%, £
PLFR I LA WA R B B FR 04 A (&L 5)

WA LK BB S AR AR N 527 T, AT LB BB 3 B YA SR PR BICIY AN A2
kg-hm?, P,0s5362 kg'hm 2, K,0 545 kg-hm 2, Hp 199, SR B 7 AT A HLICHLEC I, PRAR BN
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Fig. 5 Nutrient inputs in the peach orchard at different fertilization stages
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B Er ik 972 mgkg ', Ha R, T
AR TR AT AT 0 A T A L A A AR
BRI ME 30 mg-kg ' BT, AELER KA BE 2
IR o il S 5 850 M A R =,
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