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Investigation of Soil Nutrients in Juicy Peach Orchards in the Watershed of Zhihu Harbor, China
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271018, China; 3.Taishan Polytechnic, Tai’an 271000, China; 4.Institute of Soil Science, Chinese Academy of Science, Nanjing 210008,
China)

Abstract: In order to evaluate soil fertility and guide scientific fertilization in juicy peach orchards in Zhihu Harbor watershed of Tai Lake re—
gion, soil samples in four towns were collected for the analysis of soil physical and chemical properties. The results showed that soil acidifica—
tion existed in 88.0% of research area in the watershed of Zhihu Harbor with pH from 3.4 to 5.4 and strong soil acidification was over 33.7%.
The average value of electrical conductivity in plow layer soils was 317.6 pS-cm™ with the variable coefficient at 63.40%, and it was above
the critical value of plant inbreed electrical conductivity barrier in 11.7% of the research area. The soil clay content increased with the soil
depth. 66.7% silt loam was in the plow layer soil in total cultivated area. Similar clay soil in 20~60 cm soil layer affected the penetrations of
root and leakage water. The average value of soil organic matter, total nitrogen, total phosphorus, available phosphorus, and available potassi—
um in the plow layer soil were 37.7, 2.5, 0.6, 0.3 g-kg™ and 0.6 g-kg™, respectively. In addition, 40.7%, 75.8%, 13.7%, 92.3% and 90.4% of
research area were above the value of highest soil fertility standard in the 2nd National Soil Survey for soil organic matter, total nitrogen, total
phosphorus, available phosphorus, and available potassium, respectively. It is necessary to develop special controlled release compound fer—
tilizers, and to apply organic fertilizers with a deeper application to reduce the risk of eutrophication pollution and soil acidification while
maintaining the fruit production in peach orchards in the watershed of Zhihu Harbor.
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Table 1 Classification standard of soil pH posed by the 2nd National Soil Survey

pH <45 45~55

5.5~6.5

6.5~7.5 7.5~8.5 >8.5

pH 43%% pH Classification SRR TE iz

it ik
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Table 2 Classification standards of soil fertility posed by the 2nd National Soil Survey
P 2R AHHLB AR e AR
Classification ~ Total nitrogen/g-kg™  Organic matter/g-kg™ Available phosphorus/mg-kg™ Total phosphorus/g-kg™ Available potassium/mg-kg™
REE >2 >40 >40 >1.0 >200
ESy=1 1.5~2.0 30~40 20~40 0.8~1.0 150~200
B H 1.0~15 20~30 10~20 0.6~0.8 100~150
EE 0.75~1.0 10~20 5~10 0.4~0.6 50~100
k= 0.5~0.75 6~10 3~5 0.2~0.4 30~50
REk= <0.5 <6 <3 <0.2 <30
555 pH R - VR A VR W, 222 100, Cl0-20 am(nes2)
(0~20 cm) -3 pH {fi e 3.40~7.27 Z 1], *F-H){#4.81, aol [20~40 cm(n=94)
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AL, Y e 2 AR B i 0.2 cmol - kg™ B B 58
etk 4k E) 2~9 cmol - kg™ - BHEY) 252 B8 FE M. H
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{H7E 35.7~558.0 pS-cm™ Z [ul, fi & T3 R EE By g
BB REAL R s, )2 (0~20 cm) 1 EC “F- (.
A 317.6 wS-cm™, A% & Z % 63.4% ;20~40 cm 1 HE
EC EH{E 252.8 wS-cm™, 75 7 2 % 58.9% ;40~60 cm
41 EC SE{H 247.2 pnS-om™?, 25 7 2% 47.0%(F
4), 500 wS-cm™ EAEW A FREAT A Im A, SR AR

O <45 |45~55|55-65/65~75|75~85, >85 |
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pH 534
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Statistical sample sizes were lesser than actual sampling numbers for the
reasons of loss, data exception, or non-test. The same below

1 1% pH SR 1ER
Figure 1 pH classification of tested peach orchard soils
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Table 3 Soil pH of juicy peach orchards in watershed of Zhihu Harbor

+J2 Soil depth/em £ %% *Sample sizes  7ZijiE Range SE-X{H Average HRifE2 Standard deviation 75 S Z %k Variable coefficient/%
0~20 92 3.40~7.27 481 0.69 144
20~40 94 3.45~7.40 5.10 0.87 17.0
40~60 97 3.75~7.19 5.97 0.66 11.0

TE > ARAMRE B SR B S BRI E | ISR RE S BUIR T SEBRIBAE R, T IR

Note: *Statistical sample sizes were lesser than actual sampling numbers for the reason of loss, data exception, or non-test. The same below.
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Table 4 Soil EC of juicy peach orchards in watershed of Zhihu Harbor

+)= TR AR g M b2 A AR
Soil depth/cm Sample sizes Range/uS-cm™ Average/pS-cm™ Standard deviation/p.S-cm™ Variable coefficient/%
0~20 94 77.7~1 353.0 317.6 201.3 63.4
20~40 97 94.8~1 131.0 252.8 148.9 58.9
40~60 97 35.7~558.0 247.2 116.3 47.0
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Table 5 Soil particle composition of juicy peach orchards
in watershed of Zhihu Harbor

e LR gl FIE FRfEE S ARRK
Ty Soil depth/ Raonge/ Average/ Stfan(_jard Va_rl_able
cm % % deviation/% coefficient/%
Kk 0~20 11.8~33.0 245 5.1 20.9
20~40 22.5~52.5 325 5.6 17.2
40~60 16.2~48.4 31.2 6.4 20.5
WrkL 0~20 3.0~19.4 9.3 36 39.1
20~40 1.4~8.4 45 1.6 35.4
40~60 1.6~8.4 4.0 15 37.0
[z 0~20 59.6~75.1 66.2 3.9 6.0
20~40 42.6~71.0 63.0 5.3 8.3
40~60 48.7~79.9 64.8 6.3 9.7

53 00 RS - A1 =43,

Note: Statistical sample size of different soil depths, n=43.
26.6%.44.5% (5% 6). %M1 X Bkl 73.7% R A=
A P kB i R K, 92.1%( M
B 20~40 cm -3EAT ML BTA BB IZ AR I A48 B
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IR SERIAE ), I RE R LT AENE T B
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ek 1.3 9-kg?, 2855 R %0k 27.5% ;40~60 cm ~F-14
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U R+
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Y 2% A L
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40:é0 cm
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Statistical sample size of different soil depths, n=43
& 2 BB /NRIZk B E AR E R E T ER R

Figure 2 Soil texture of juicy peach orchards in watershed of Zhihu Harbor
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Table 6 Soil organic matter contents of juicy peach orchards in watershed of Zhihu Harbor
12 FE AR AL A2 R FEE Frifi2e 5 REL
Soil depth/cm Sample sizes Range/g-kg™ Average/g- kg™ Standard deviation/g-kg™ Variable coefficient/%
0~20 91 19.0~69.5 104 27.7
20~40 89 8.3~33.9 5.4 26.6
40~60 79 3.6~22.3 4.2 44.5

{E 4 0.6 g-kg™, B 7 RECH 38.7% (K 7). ZHhIXIK
Ak FE 97.8% 1 Hh BB 2 - 4 A U ik B T B
RFEF KN, 77.4%F Hide 20~40 cm +IE4A &k
FIHEZ A5 HE Y S FLK -, 40~60 om 3R 5 &
BOMEeZ (B 4), 58 HUT SR RO SEA — 20,
X I X R AN 2T TS -3, HRK IRtk
HEEEAYUE, I EBEZ LT 4495 R FE A AR
FMELLT AL, BUE#EZ H A U2 AR AR
BB /N SRk R 0~20,20~40 ,40~60 cm - 4
WA MR 43 ) 8.7:1.,9.1:1,9.0:1, A5 RSy
SR 17.4% .16.6% ,28.4% (3% 8) , Ik T3 [E 1 1 it 47
ORI 10:1~12:1, fAEAS AR
100 Ho-20om(n=01)
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60?
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Figure 3 Soil organic matter classification
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70.5% 1 Mo B2 8 el 1 8 258 EUKAE LA
b ANA 16.8%F1 12.6% i) Hi bR Ak T ke = AR Bl =k
S (E5),F¥{E R 0.62 g-kg™, 42 5 R E Ty 53.1%

1007
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Figure 4 Soil total nitrogen classification

xR 7T BEEBNREBKERELIESRESE
Table 7 Soil total nitrogen contents of juicy peach orchards in watershed of Zhihu Harbor

T2 FE AL AR FHE FrifE2E 5t AL
Soil depth/cm Sample sizes Range/g-kg™ Average/g- kg™ Standard deviation/g- kg™ Variable coefficient/%
0~20 91 12~44 0.7 26.0
20~40 89 0.6~2.8 0.4 275
40~60 79 0.2~1.3 0.2 38.7

= 8 HillE/NmEkEkE T ER AL
Table 8 Soil carbon and nitrogen ratios of juicy peach orchards in watershed of Zhihu Harbor

+J2 Soil depth/cm #4445 Sample sizes 751iE Range

S H4{H Average

0~20 91 5.2~14.3
20~40 89 5.4~16.2
40~60 79 5.0~19.1

FrifE2 Standard deviation 7853 Z % Variable coefficient/%
15 17.4
15 16.6
2.6 28.4
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Figure 5 Soil total phosphorus classification
100
30~20 cm(n=91)
80| £120~40 cm(n=91)
< M 40~60 cm(n=94)
5 6of|
T g0t
20} |
0 I.+ 1 j e )l_. . ...:..-c ..... l 4
>40 { 20~40 | 10~20 | 5-10 | 3-5 | <3
Ml Fe [aeEml & | Rz s

A RImg- kg™
6 TEFHEMSRER
Figure 6 Soil available phosphorus classification
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BAE b B S T B S S S SR IR B NaT
Ca* \Mg? 55 BH 5 A AR ACHe, IR LR IR Ay IRURS: , DA

S K BB T

3 itig

WIS /N ALK SRk b )2 1 EC i AL
Jo A AR A A AR G M Al R AR S R K
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Figure 7 Soil available potassium classification

35U %

K9 ESB/NREKEME LIESHESE

Table 9 Soil total phosphorus contents of juicy peach orchards in watershed of Zhihu Harbor

T2 FE L EL AR FHE brifE2E 5 AL
Soil depth/cm Sample sizes Range/g-kg™ Average/g- kg™ Standard deviation/g- kg™ Variable coefficient/%
0~20 95 0.07~1.34 0.33 53.1
20~40 91 0.02~1.34 0.34 118.0
40~60 10 0.03~0.17 0.05 57.4

* 10 EMd/NRIBKERE L ETEHMEE
Table 10 Soil available phosphorus contents of juicy peach orchards in watershed of Zhihu Harbor

)= LTI AR g S b2 AR AR
Soil depth/cm Sample sizes Range/mg-kg™ Average/mg-kg™ Standard deviation/mg- kg™ Variable coefficient/%
0~20 91 2.3~719.2 304.7 170.1 55.7
20~40 91 0.6~500.1 152.2 132.2 86.9
40~60 94 0.2~232.6 37.1 135.1
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% 11 HEs/hmEk EME T ETRESE
Table 11 Soil available potassium contents of juicy peach orchards in watershed of Zhihu Harbor

)= FEAhEL AR SEEE b 22 AR5 B A
Soil depth/cm Sample sizes Range/mg-kg™ Average/mg- kg™ Standard deviation/mg- kg™ Variable coefficient/%
0~20 94 70.1~1 261.3 286.2 458
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