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Application of Bos grunniens waste on nutrient leaching reduction for
the desertified soil

OU Shengye', DING Li', YU Ninger', WU Shengchun'?, LIANG Peng'?

(1. College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Zhejiang
Key Laboratory of Soil Bioremediation, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aimed to determine the effects of different proportions of biochar and
compost from Bos grunniens waste as well as the polyacrylamide (PAM) on nutrient leaching in desertified soil.
[Method] Experiment were conducted in the laboratory by using soil column leaching method. All of
treatments were divided into two groups, with and without PAM. Additionally, each group include four
treatments, Bos grunniens biochar only, Bos grumniens biochar: Bos grumniens compost equal to 1:1, bos
grunniens compost only and the control treatment. [Result] (1) In general, the application of biochar or
compost can enhance soil nutrients, and the effect of combined application of biochar fertilizer is significantly
better than that of single application of biochar or compost. (2) Compared with the control group, the mixed
application of biochar and compost (1:1, w/w) with a rate of 3% of soil weight can significantly increase the
soil pH and make the soil become weak alkalescent: the organic matter content increased by 530% with the
addition of biochar and compost, the total nitrogen concentration increased by 255%, with the nitrate nitrogen

concentration improved by 24.1% and the total and available phosphorus contents increased by 120% and 78%
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respectively, with no significant impact on the ammonium nitrogen content, though. (3) The addition of PAM
can effectively reduce the leaching loss of exogenous nutrients with the total nitrogen leaching rate decreased by
9.6% in the presence of biochar and compost and the total phosphorus decreased by 7.1%. [Conclusion] The
application of biochar and compost products with the addition of PAM can effectively increase the soil nutrient
content while reducing nutrient seepage. [Ch, 8 fig. 1 tab. 38 ref.]

Key words: Bos grunniens manure biochar; compost product; desertification soil; nutrient leaching
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Figure 1 ~ Schematic diagram of the soil column experiment
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Figure 3 Total nitrogen contents in the soils with different treatments

RRDIHNH 23.5% . 12.8% . 26.5%, TN PAM X IMNEFE 2R IKIE RN 5.4% . 32%. 8.3%., A]
PLK BRI (H, A1 hy) 7E4% F AL E ki B 1K

FE 60 d B, £ 40 P+ RS A AT A ECn & 4. TN PAM X4, 0~20 em HEEAEA AT E AU
iR T 20~40 om, Bt AR R A BB TR MERCR e 3 (P<<0.05). AEAAIN PAM X4, H,. H,.
H; 4b 3 20~40 cm -+ FEAS A AU & 70 8018 T Hy,  0~20 om -+ A A8 U & 73 80 0 % = T 20~40 cm
(P<<0.05). 5 Hy M, H,. H,., Hy BS540 7.8% , 24.1% . 19.8%.

K5 0 H ISR TR EUR . 60 d I, 7RI PAM X ZH 7, 0~20 em +IEE S AT R U &
T 20~40 cm(P<<0.05); AR PAM X 41 4 4b #C i FPE 22 3 (P>0.05). H,. H,, H; ZbHIANEFE
Oy EE SRR ZR 0 R 40.8% . 20.7% . 49.2%, hy. hy. hy AbBRANEFE AR A EIR IR R0 R 34.9%
25.5%. 34.8%( 5).

d
~ 50 1 de
s LE
- 40 de
©0
£ emlli
% 30 I 1 de
R
0E 20 -
\E
B 10 %
el [ib
T
£ I i 1
hl) hl hZ h() hl hZ h3 H() Hl HZ H3
G OSEH
o0~10 cm ©10~20 cm 820~30 cm m30~40 cm o0~10 cm ©10~20 cm 220~30 cm m30~40 cm
AN BRI AN [ AL 3R 8] 2 53 .2 (P<<0.05) AN R RAS [ AL 3R 6] 25 57 .2 (P<<0.05)
B4 BEAERGREIH A5 LRESRREIHK
Figure 4 Nitrate nitrogen contents in the soils with different treatments Figure 5 Ammonium nitrogen content in the soils with or without

PAM for different treatments

23 HHEYFRREEHEY HIERERES BRI SHZIE

A Rb TR A e SRR B LS ANE 6 TR . BRas (ALERAL, AA0FE 0~20 cm 3 S B>
D 2 = T 20~40 em(P<<0.05); 20~40 cm +- 38 S BT i 3 BUFE 0~45 d W R B S, E45d )5,
SEPTER M ECTN . 60 d I, Hy. Hy. Hy BEWRKIERDHIHN 16.5% . 11.4% ., 19.3%, 1M h;. hy. hy 25
BRI RN 6.3% . 43%. 9.1%.

LG0T, TN PAM DX 2H 4 4 B A SR R0 T R A AR W 3 25 R (P<<0.05). 0~20 em )= 133
A R TR B AL BRI (R B AR B R R E, T AE 20~40 cm )2 35 P U AR AL IR BE AN (] 7). Ak
Yh, ARAIN PAM X ZH - Ab 3+ SEA 200 T it 0 B A 35 25 5 (P<<0.05), 20~30 om )23 343 00 o it
IYEUHE 0~30 d BB L THAH, IFFE 30 d IREIEMY, IS 2 R



1092 WroIL R R K A R 2020 4E 12 A 20 H

0~10 cm A 10~20 cm B 20~30 cm C

B B B (g kg ™)
N )
o o
o o+ >
HiH—>o3—
Ho—o+—>H
—H-oHo-H-H
H-0—=e—H—

30~40 cm D 0~10 cm E 10~20 cm 1 F{

BB B (g ke ™)
ey N
() ()
T T
oo
HOoH—
—H>H—
L gl
=
—e——H
—o—H
P Fed
FH———e

3]
(=) [e]
——HrHaHH
o1 =
S Y
STy

40

~ 20~30 cm G 30~40 cm H 1d

on

< 30 i

S0
-\%Pg —o—h, ——h,
P 20

> DR
\E 10 —Q—H] —o—Hz
% —+ H, ——=H,

0 1 1 1 ] 1 1 1 ]

1 15 30 45 60 1 15 30 45 60
t/d t/d
B6 XEEBRENH
Figure 6 Total phosphorus contents in the soils with different treatments

24 HFEEWFRERREER T EGIERE S M

WK 8 firn: 60dBf, ¥iN PAM X4 H 0~20 cm 54 MG B i 205005 T 20~40 em(P<<0.05), 5
hy MEE, hy. hy. hy ZbFE 43 pH 20513400 230% . 341% . 321%. KN PAM X4 H 0~20 cm HIEA AL
JOUT B4 B0 T 20~40 ecm(P<0.05). 5 Hy #HEL, H,. H,. H; &b BRA AL BT 5 Koy ) 58 322% .
530%. 515%. H;. H,. H; #MEFEA P MRE R 535008 19.0% . 11.2%. 15.9%, h;. hy. hy AAAHL
AR 5.1% . 1.2%., 5.9%.
3 itib
3.1 EWRRRSHEEE KX D L ER S RES BT

AW I it A 3 S R T 4 pH (B, R AR B 3R 1T —COO—F1—O—45 A ML E BE AT Al
A= I e AR TR R R R 1) TR BEAEAE IS WS I A ) TR BEAR T Y pHAE, (H 3 & S E
B AR B e R & A 2 B IR 4y, BRI FRS A = 1) pH (B DY, AR5 RMT: Aot Ttk
o SRR VDA B R pH BURCR B BB ARG Y SE RS 2 A — B, RO FEAR S MERE Y pH Ky
7.1, TR R, BT DA, ARV SHEREZ b T 5 0 EL AR TR], O SRR ) ek R
TSI, AW BT L A3 22 U] 398 1) pHL s .

BIMA I e ] B K ) N RS N, AT AR A B R Y A R RS, XS R
MESES | RN SR B P MR A R 2, LR R R AR W e 2 A R AL B, AT
P KR, BN BEA R P AR ES LE R R, B SARME R L RPER R A



5537 B4 6 1) BRBEML 55 FEAR RS UL 1R I IR R B R 1093

30 0~10 cm A 10~20 cm B 20-30 om C

AR
Py,

0 Il

B HU/(mg kg ™)

b

AR

30 ¢

? 30~40 cm D 0~10 cm E 10~20 cm F
25 + 3
20
15 =l

10T %

30
20~30 cm G 30~40 cm { H t/d

25

20 {

15 I I % ——h, —o—h,

B+ - HH oo

b > H-p—
HooH
-4
Fabi  HeH
P o
>-fe—o—
-

A RO 2> U/ (ng - kg ™)
- b e

L b H— koo

—o—h, ——h,

i 8/(mg kg™

10

+Hl —o—Hz

——H, ——H,

A R i
W
HoH o
Fabed
P
H-mbot-—
ot
W
Hoat

0 Il Il Il I} Il Il Il

id i/d
B 7 LA BFRE S

Figure 7 Available phosphorus contents in the soils with different treatments
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