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Study on Soil Physicochemical Properties of Different Soil Fertilization Treatments in Sweet Potato Field

DONG Yan-fang, LI Zi-shuang, LI Hong-jie et al ( Dezhou Academy of Agricultural Science, Dezhou, Shandong 253015)

Abstract Changes of soil bulk density, total nitrogen, nitrate nitrogen, available phosphorus and total potassium in different soil layers of
sweet potato field under different fertilization treatments were studied to investigate the effects of different organic fertilizer on different soil
physical and chemical properties. The result showed that the soil bulk density increased with the soil layer deeper. The soil bulk density of cow
dung treatment was lowest in 0—10 c¢m layer. The soil bulk density of CF treatment was lowest in 10—30 cm layer. The total nitrogen of cow
dung treatment was highest in 0-30 cm layers. The total nitrogen of chicken manure treatment was highest in 30-60 cm layers. The nitrate ni-
trogen of chicken manure treatment was highest in 0-20 c¢m layers. The nitrate nitrogen of pig manure treatment was highest in 20-30 c¢m lay-
ers. The nitrate nitrogen of CF treatment was highest in 30~60 c¢m layers. Along with the deepening of soil layers available phosphorus showed
a trend of lower overall. The available phosphorus of chicken manure treatment was highest in 0—10 c¢m layers. The available phosphorus of pig
manure treatment was highest in 10-60 cm layers. Along with the deepening of soil layers total potassium showed a trend of higher overall. The
total potassium of chicken manure treatment was highest in 0~30 c¢m layers. The total potassium of pig manure treatment was highest in 30—

60 cm layers.
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Table 1 Soil total nitrogen content in different layers under different fertilization treatments o/kg

= K r R = R 3

Soil layers // cm Pig manure Sheep manure Chicken manure Cow dung
0~10 0.56+0.04 aC 0.60+0.04 bBC 0.62+0.02 aBC 0.63+0.01 abBC 0.66+0.01 bAB 0.72+0.01 aA
10~20 0.55+0.06 aB 0.62+0.02 bAB 0.58+0.03 abAB 0.61+0.01 abAB 0.62+0.03 bAB 0.66+0.01 cA
20~30 0.49+0.00 abD 0.54+0.01 ¢cBCD 0.53+0.07 beCD 0.58+0.01 bABC 0.61+0.03 bAB 0.62+0.01 dA
30~40 0.54+0.04 aC 0.86+0.01 aA 0.54+0.01 abcC 0.62+0.04 abBC 0.73+0.11 abB 0.68+0.01 bB
40~50 0.52+0.01 aC 0.51+0.01 cC 0.52+0.01 bcC 0.63+0.01 abB 0.82+0.04 aA 0.64+0.01 cdB
50~60 0.43+0.02 bC 0.45+0.01 dC 0.48+0.03 cC 0.63+0.01 aB 0.73+0.04 abA 0.71+0.01 aA

T [FFIA RN TR AR R 8] 2257 8.2 (P<0.05) 5 [RIFT AN RIS 5RE R AR AR B[] 22 57 2% ( P<0.05)

Note ; Different lowercase letters in the same column meant significant differences at 0.05 level ; different capital letters in the same line meant significant differ-

ences at 0.05 level
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Table 2 Soil nitrate nitrogen content in different layers under different fertilization treatments mg/ kg
£ K cF i S R 43
Soil layers // cm Pig manure Sheep manure Chicken manure Cow dung
0~10 1.67+0.06 cC 4.47+0.26 bA 2.82+0.07 ¢B 4.38+0.14 aA 5.17£0.71 aA 2.98+0.12 bB
10~20 2.83+0.05 aCD 3.03+0.01 dC 3.28+0.06 bBC 3.75+0.09 bB 4.58+0.33 aA 2.45+0.41 bD
20~30 2.38+0.18 bB 3.59+0.23 cA 3.87+0.09 aA 3.62+0.09 bA 3.46+0.15 bA 3.14+0.78 bAB
30~40 2.30+0.23 bC 5.86+0.15 aA 2.13+0.38 dC 3.88+0.05 bB 3.33+0.04 bB 5.70+0.40 aA
40~50 1.16+0.16 dC 5.42+0.19 aA 1.47+0.07 eC 2.90+0.37 c¢B 3.30+0.04 bB 1.36+0.16 cC
50~60 1.50+0.27 ¢dD 5.43+0.16 aA 1.17+0.09 eD 1.96+0.20 dC 2.72+0.13 bB 1.45+0.09 ¢D

L : RIS ING TR AR )2 0] 25 53 .35 (P<0.05) ; [T RIRS FRER 7R A Rl Ak Bt ] 22 53 1. 2% ( P<0.05)

Note ; Different lowercase letters in the same column meant significant differences at 0.05 level ;different capital letters in the same line meant significant differ-

ences at 0.05 level
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Table 3 Soil available phosphorus content in different layers under different fertilization treatments mg/kg
+2 K o e e R 3
Soil layers // cm Pig manure Sheep manure Chicken manure Cow dung
0~10 3.28+0.35 aC 4.46+1.31 aC 7.52+0.39 aB 3.34+0.26 bC 11.05+0.39 aA 3.72+0.39 abC
10~20 3.31+0.08 aCD 4.09+0.00 abBC 5.24+0.53 bA 4.64+0.66 aAB 2.79+0.26 bD 3.98+0.07 aBC
20~30 2.40+0.33 bBC 2.28+0.85 beBC 4.18+0.53 beA 2.46+0.07 bBC 1.53+0.20 cC 3.22+0.00 abAB
30~40 2.41+0.28 bBC 2.37+0.20 beBC 4.50+0.20 bcA 2.51+0.26 bBC 1.81+0.20 cC 3.48+1.25 abAB
40~50 2.27£0.37 bA 2.84+0.00 abcA 3.33+0.54 cA 2.45+0.44 bA 1.53£0.46 cA 2.69+1.44 abA
50~60 0.96+0.34 cB 1.25+0.72 ¢B 3.34+0.92 cA 1.30£0.13 ¢B 1.60+0.26 cB 1.78+0.19 bB

T [FFUA R NG TR R R ] 422 ] 2257 B35 (P<0.05) 5 [T AR RS 7 B A Rl gh B i) 22 5\ %5 (P<0.05)

Note ; Different lowercase letters in the same column meant significant differences at 0.05 level ; different capital letters in the same line meant significant differ-

ences at 0.05 level
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Table 4 Soil total potassium content in different layers under different fertilization treatments o/kg
+2 K o R 3t R 43t
Soil layers // cm Pig manure Sheep manure Chicken manure Cow dung
0~10 16.53+0.07 ¢C 19.63+0.33 abB 18.11+1.27 ¢BC 17.72+1.08 aC 21.52+0.00 aA 16.70+0.08 cC
10~20 18.38+0.86 bCD 19.90+0.22 aAB 18.66+0.49 beBCD 17.99+0.53 aD 20.93+0.57 aA 19.53+0.43 bBC
20~30 18.69+0.72 abA 18.89+0.43 bA 19.11+0.20 bcA 18.52+1.59 aA 20.50+0.66 aA 19.46+0.61 bA
30~40 19.14+0.36 abA 20.04+0.11 aA 20.60+0.91 bA 19.11+0.51 aA 20.49+4.19 aA 20.20+0.16 abA
40~50 19.84+0.57 aBC 20.27+0.48 aBC 24.77+0.10 aA 19.41+0.57 aC 20.81+0.13 aB 20.67+0.03 aB
50~60 19.33+0.34 abC 20.46+0.23 aBC 24.58+1.56 aA 19.26+1.49 aC 22.31+0.50 aAB 20.70+0.67 aBC

T« [RFIA [R)INE R AN R SR 8] 2257 8.3 (P<0.05) 5 [RIA T A [RI RS R s A [ b B[] 22 5 .35 ( P<0.05)

Note ; Different lowercase letters in the same column meant significant differences at 0.05 level ; different capital letters in the same line meant significant differ-

ences at 0.05 level

3 ite

7R T+ E TR W X R TR 2 Rz
ARSNGB K, LR B , i LA F 4
TR R I LR S, B2 A I R B, X R
TR sl 5 0~ 10 em )2 - HE25 8 DL 2R S ab 1R
A, F A2 3R )2 RO B, 10~30 em £ 2L
CF b+ F AL, RIUE G ILUCERZ LT HEAUR
HhF, AT RESE: T2 A IO AR R 1 42 8 H A ALIE
& N EREZ LA A K AR 530, 3% SE 250 i A KA+
HOEE R, FIEEE T, 0~30 em 2 HIESR S E
DA SR Pl b iy, R A2 b BT R AR )2 1%,
Pt 2 3 BE 17530~ 60 em + 2 43844 LI 3 Ak
Pl , RAXG P EOCR B F B RIR)E 15, e R 2
TR RE S . 0~20 em )2 RS A S = DAY 3L HE
IR ,20~30 em + 2 DIEFE AN B i 55,30~ 60 em £ 2 LA CF
A F AR, TR F T A IR WAL 5145 5 (A A8 bk
B, T EAE S A B 2 I e N R, 0~
10 em + )2 - HEA R LIRS ZEAb L 5, 10~ 60 em )2 LI
FEAD PRI 5, RS AL BRI 5 A P W ORI F 1
1A R A I B AL N AR 1. AN AE ik
P A3 AP B et SR B 2 IR RS R a3, 0~ 30 em 1 )2
I LIRS A P 55,30~ 60 em )2 R LIRSS
Qb PR A, R WIS R TR A PR E I N 3
FBIICR A TP ERIR R I
4 it

AN AR AN EE T H 2 b A ] 4 )2 4 S PR o A 7 22
o BEE 20N, H A E SR BN, 0~ 10 cm
12 HIERE A FEAOBRAR, 10~30 ecm £JZ LA CF Ab#+
B E AR 0~30 em + 53438 b B 4 HE 4 HU L 30 ~

60 e B3R T4 B 530~ 20 om - X H AR 45

AR SR ,20~30 ecm +ZHEZEA IS A S B,

30~60 em 7 CF Ab AN R & B ; B & )2 AUINTE,

AR BRI, 0~ 10 om 2+

A B LA R S, 10~60 em )2 LIJE A0 PR A 75 s It

LSRR, A S LR S B 5,0~ 30 cm

+ AR A R, 30~ 60 em A R SE A I 44

AT

LN

(1] PN, e, 27 22, 5 ORI A FEet - e L I ) s [ .4k
e #412,2010,25(4) :221-225.

[2] A7, AR A B TR I O 2 [ ) ] PRk 4R,
2013,26(4) ;1541-1545.

(3] MRKA A3 e e S [ M b HR IR HA L, 2004

(4] R, 3K, B, S KA S e e S B
ML T 1R B TREbeAR, 2007, 26(4) :29-33.

(5] U, KT, T4, %5 R FER & N2 R P R - S
EEE =S MR ] AR BRAET 5T, 2000,21(5) :309-
312.

[6] Skoki, Zhaxss, T8, % NAEERE NEIEE T SO S51E
IR SRR [ T ] PR A2, 2007,16(2) 7074,

(7] MR MR, 5 S5 R IR AT N2 S s 43 A5 (b
R HEART-[ )] TRl AR5, 2009,32(4) : 112-115.

[8] REIZHY, Hid, FIERE, S5 R 3mSRt M R R A s o
RETREERL) ] SRR R, 1999,5(2) :10-14.

(97 M-S, BRI, 1950, 55 a5 ol FH - B e e e IR E
5t [T ] ARl Rl 2015,42(7) :37-42.

[10] ik, B A%, S R A AL AE R MRS 3 LR
ZRAEIFA[ T ] A E IS EEL,2010(6) :38-42.

[11] 5, ko B0, & KB R A HE I FE A MU Rl 20
g2 7. 4452, 2006,38(3) :298-303.

[12] FHE, Bta, A2, S B A H =B A s e[ 1 . 7Rk
AR EIRRIERR) ,2012,34(10) :25-29.

[13] FHE, B, B, % S E R Ry o) ] Farafkul s
$1%,2012,25(2) :580~583.

[14] sl 18548 O, 2P, S 2% A OS2 = At o 0 2
[J] AEER417,2003,18(3) :185-188.

(TH#E 112 7)



172 AR AL

2020 £

AT B TR A RIE . %30 N TR E AL 58
PP TR T2 v ORI 0 0 5 T — e e 28 ) £
WEE ) Micrococcus NT_1001, 437 T 45 357 S A4 F1 %t To il
e AT DILBE AR 1) 2 i R AR B, B0 25 P Ak T LA 7= B o
{HE ) GPC P25 &tk o (B, Micrococcus NT_1001 1543
Fd Ak A /R FIPLE #5 A B , HL Micrococcus NT_1001 #£ 3%
b A= B Ak AR v AR B FE RN DT T A T IR A
FHZH

0.25

| g/L

I
I
o
=

(=}
—_
()

/ %\@

10 20 30
APCRE. Initial PC concentration Il g/L

E 11 #1% PC REX GPC 2R
Fig.11 The effect of initial PC concentration on GPC production

=3

—_

(=3
T

GPC/=& GPC production
=)
K

—

=
@

2.0r

L5f

LOf \%

0.5F \%
g 1I0 2I0 3IO
APCRE. Initial PC concentration Il g/L
E 12 #% PC iR EXT GPC YAy

Fig.12 The effect of initial PC concentration on GPC yield
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