32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

o Eh AT REL42 57 FE L VRO R R SR kSR
SRERFE, R, T, kiR, EX

FIHASL:
SRERIE, BRI, R, 5. RO AT B IR SR AT TR e 13 UM AR D). A PRI RL 24Tk, 2021, 40(11): 2582-2588.

TEZL R View online: https:/doi.org/10.11654/jaes.2021-1028

AT RGBS B

Articles you may be interested in

i P ) 50 B4 5% i NE VR WE - 0 S 3k

Wi T, AR, TR oO R, LA, AL, S OCE, DI, FX

LMV IRERLE2A4]. 2019, 38(8): 1751-1758  hitps://doi.org/10.11654/jaes.2018—1572
B TG I - S b 2 BEL 42 R el 1 A W 7k

X, TRIE, e, 5K g, £

LV FRBERFE2A 3R 2021, 40(11): 2574-2581 hitps://doi.org/10.11654/jaes.2021-1027

FRIANE WA [RIVEE W iR 5T i A — IR Tt 41 70 390 — A= 2 e Bk - BEL 42 RV O
i, B, B, Ry, TR, R, ThFEE, FX

LA IRETRLE2A4]. 2020, 39(10): 2363-2370  hitps://doi.org/10.11654/jaes.2020-0471
TRFEFF A= Wyt I TCHL R R R XU 2 e 92

dER, X W, B, kg

LV FRBE R3] 2015(2): 310-318  hitps:/doi.org/10.11654/jaes.2015.02.015

i - TRt it 22 35 FH Tt e 3 NS 1) s B A U5

A, TRIEEE, BEKSE, BE, TR, £

LAV IAETRL2A 4], 2015(9): 1747-1753  https://doi.org/10.11654/jaes.2015.09.017

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1028
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1572
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1027
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0471
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.02.015
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.09.017

2021,40(11): 2582-2588 xR W F OB R F F R 20214F 11 H

® Journal of Agro-Environment Science @&

SRERME, B, MR AF . R AP R AT AL SR AR T I AR )] RO PRI}l 2021, 40(11) : 25822588,
ZHANG L S, ZHAO D, BO L J, et al. The control of nitrogen leaching loss in soil irrigated with quaternary ammonium—salt—modified straw
[J1. Journal of Agro—Environment Science, 2021, 40(11) :2582-2588.

FEisRLE 0SID

é-’fﬁ?*"ﬂ)‘c MEREFEEFEERER T ERMKK

kEERE! R EEZEF? KAER, R
(LA AT IR EE GBI I T, K 3001915 2. INARE R BL2EBe 4O R 5B 5E 0, 359 250100)

NI IR NC O AT T R O AR AR 1 UM R 1 B BRSO o AR R T
AR BCPERS AT A W]t FH i (BT 422 23 B0H 0% 1% 2% 4% ) Fjiti FH 75 20 (0~10 em 1B A .0~20 em IR G .10 em AME R FR 2 ) XA RIE SR
F AR SR AANLE) B . 25 LR A0 it P 1t Y L P, 22 B eSO M it o 4t A R R 2k SR BEL S B R B, 29%
1 490 75 B DA RS 00 b B PR IRV VR P R A A A LR 5 43 1) LUk B (St A 35 B I R D BEAIR T 47.1% .51.8% . 24.7%
H178.7% .83.2% .57.6%, H%Mﬂlﬂﬂﬁﬂ%ﬁ%ﬁmﬁ% 3t 2 R AR R R B2 {H 0~10 em TRA 5 0~
20 em TRA A0 355 X WEAH B , 258 ER It R T 0 e o 4 ) 577 2 S Y Y e R v e A R I i A R A, DT AR A 2R3 9 2 XU
UEANSRFENETRE W R R R AR AS R R 32 W98 2 W, 2 B e o A i D L s 7 S S T - 98 S 2 A 0 it
KRR AR P RS AT s SR AR Rk

FESHES:S141;X71 XEFEESD:A  XEHS:1672-2043(2021)11-2582-07  doi:10.11654/jaes.2021-1028

The control of nitrogen leaching loss in soil irrigated with quaternary ammonium-salt—-modified straw

ZHANG Lisheng', ZHAO Di', BO Luji’, ZHANG Keqiang', WANG Feng"

(1. Agro—Environment Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Shandong Academy of
Agricultural Sciences Institute of Agricultural Resources and Environment, Jinan 250100, China)

Abstract: To explore the effect of quaternary ammonium—salt-modified straw on soil nitrogen leaching under the condition of aquaculture
fertilizer liquid-irrigation and the control effect, indoor soil-column simulation tests were performed by adding different amounts of
quaternary ammonium—salt-modified straw (mass fractions of 0%, 1%, 2%, or 4%) under various addition methods(0~10 e¢m mixing, 0~20
cm mixing, or 10 c¢m as an interlayer) for different forms of nitrogen (total nitrogen, nitrate nitrogen, and organic nitrogen). The results
showed that the control effect of nitrogen leaching improved with an increase in the amount of quaternary ammonium—salt—modified straw.
The total nitrogen, nitrate nitrogen, and organic nitrogen leaching losses of the leaching solution were treated with 2% and 4% quaternary
ammonium—salt—modified straws, respectively. Compared with the control, the total nitrogen, nitrate nitrogen, and organic nitrogen leaching
losses decreased by 47.1%, 51.8%, and 24.7%, respectively, in the 2% treatment, and by 78.7%, 83.2%, and 57.6%, respectively, in the
4% treatment, reaching a significant level of 5% between the treatments. The effects of the three application methods on soil nitrogen
leaching were not significant; however, compared with the control, the application of quaternary ammonium—salt-modified straw could
inhibit ammonium in the irrigation process of the aquaculture fertilizer solution. The conversion of nitrogen from nitrogen to nitrate nitrogen

reduced the risk of nitrogen leaching. In addition, the nitrogen leaching loss of the aquaculture fertilizer solution was mainly as nitrate
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nitrogen. The application of quaternary ammonium—salt—modified straw is an effective measure for controlling the nitrogen leaching loss of

soil irrigated with aquaculture fertilizer solution.

Keywords : quaternary ammonium-salt—modified straw; biogas slurry; nitrogen; leaching loss
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Figure 1 Total nitrogen concentrations in leaching water
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Figure 2 Nitrate nitrogen concentrations in leaching water



20215118 ST, 25 - 2 e e P T BEL 2 5 PN YR B S RO K 2585
20T 1501
E & CK O 1% US . 0 0~10 em
g5t 2% US - 4% US T a B 10-20 em
£ A 4% HS - 4% GS < 120 H ab
e 60 [ 1wE 3 be
£ 57, > 90f |
5= 45T z b a cd a
g =) ED o % a d
r - e
TE- 30 S% 60
= = a
£ 157 g
g £ 301 b e b
° ) i
0 1 2 3 4 5 O77CK 1%US  2%US  4%US  4%HS  4%GCS

HEBE U Trrigation time
3 BAETERBREVNERE

Figure 3 Organic nitrogen concentrations in leaching water
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Table 1 The nitrogen accumulation in the leaching water(kg-hm™)
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Figure 4 The content of NO3-N in soil
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