i RS TR 2019 (6)

doi:

10.11838/sfs¢.1673-6257.19391

it - EHERRS IR X RR DD 1 18
T RMAFNEBRERZ M

KR T, BEL, NEE S, XEE

(1. WEERIRE, NSEL IRREE:  010019; 2. B EGRS, M55l @iT  028000)
O FIHSGHEEO L GRECH 25CHZE 60°C, IRGATIMIA 1 h #2522 h) FE-FAcfik, 5 3 i
RFKFF 3 ALK, BFFE T 4 — AR R e R 7045 20 M0 e it Xof 1 3.0 YT S S5 v o - S R I F R e
SUPERRZ N, Z5 SRR, AN U SRR £ - AR R R X AR ORI R T AR B O R E A . 20
t + hm™ JE0E £ - ERIRREL RS 120 kg + hm ™ FURBCRRCREAF,  TRFPR = A LA i 17 19.1%
1 18.5%, 11 NO-N ZREE BRI/ 14.5%; i) 240 kg « hm™ GRS F KB T B F 0, BT 220
RS . 7R —Ab BN, SERMERBOTEM L, By it e NHG-N S/, 485 T £ NOs-N
PRI . IR IE £ — AR A R R AT I B E AT NOS-N, SN[ RRAR IR XUy, [l Eo BRARAE A 4K
P, 20 t - hm™ I+ - JERIFR L KL 5 120 kg - hm™ SR ECHG 2 — Rl E AE S 8 30 R A Rt X RE /D R R I

BREA S .

KEE: W - RO VR, oK AFEME; ARt

T A D Sk RN 22 P T e gk
AR A Y R TR, AR
R KPERE, TR R IR OOKORIERE ), W
BHR, JUHUE IR, i e L AE
Sy 0 TR R A A — A LR B v T
TN RS RE, BRI U E A R
g, WAL R e A LR S, AT L
BREINA R, BRfEEAYLTE M, R T i
e s

i - A0 AR A Oy SRl BRI E R 4
EHUE T — R I BF TR, B, phaeE s
REE AT | A AR A I e e — 7 LU e )
JEAE IR ATRE, BRFERG AR RATRAIE | Bl RS
B SRCE . 3R ) 25 DR A R
LN, ZEARREA, RS AR R AT A VD5
PRGSO e A N R
WH5E 7RG - I £ 2 A AR b Bk

WKFSEHE: 2019-08-23; RARHE: 2019-09-22

EEWH: AtstEml Rk BHFLILY . RGBT
AHUTHET BRI SR (201303126 ),

EEE A MR (1984-), 5, AL, FE, Y,
W, FENFLER RIS, E-mail: zhengyil52301@163.com,
Ik A TRAE 2

— 114 —

FETERE. 45 RERW, BREY - WiH L85 M e
HA B EREAERE, Xu'" SET Rk T R b IX
Jits FBS AR, AETCHEMERIA5OE T, it RS AR R i Ak
HURA R T KR, RIOCAE T RIAE
FERFRIDV I XD + B3R e gdsmghi+ . B
MUIR RS AE R, A& AR RIS L A ds Ay B kLR
FiEWERE TR L EKEE . B2, X T
Jite ] 162 ) 4 R R X - TE ML A W A Rk AN
RV R 7 R g b, H 28050 2 0 i i
B (<6 A ) B A S A RS, K
FHL V) 2 A ORI 5 EL R i A 22 L 0 7
W, 7idh, FERZE - A ERRAE R
B R AL, XPE RS I T A i iE
/b DR A e SN — 1 A R A % R R
VRN I e SRR R PE L e BVREL
ARPE A E W e L, X ek RO T RE
ot

AN, TE DA A58 — i - 3 TC L AGE
EEER (25°C) &M T 2mol - L KCIHR; 1
hIE R E L R I% T HE AN e o8 A 4R U N 7E
g 31 1= P9 #B i NO-N "7 50% L) | i NO;-N
TSR T W kSRS R, ASHIRSE R e 4R
Bl (2 mol - L7 KCL, 60°CHREY% 2 h) BAHfIE



rhE SR 2019 (6)

- AR A R RN T L R [ R RE T, A
FH R 22 40 R W o+ S 5k B CHL R TG 1, AR 7E
TLATF J SR D e M AT 1 o T e,
FERGE - — B AR TR A IR 7 -5 2L Tt X DY 3 9]
JEUD R A SRR IR SR A R, DA P L
TV D0 I A Sk R MK IE IR P 1R e st e fAE Pl
{1

1 #RETE

1.1 3 XA

VUL AL T 42018 ~ 44°30' N, 119°14" ~
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TR AT RAR, USRS LT A NE KA
240 kg » hm™ (N,) &0 F, #2445 (0 ~ 20em)
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e — A AR R A R R A A2 AU T s K
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(AxN) 7E# 2 + 3 NO;-N, NH-N #MITEHLA &
AR GA B T G R O KO, 3 RO kR
I 2 13 NOS-N . NH;-N A AL A & F A
XK, FEMRSGHE TR B AR BEE SR E T
B IE AR OG . H ek AR U NOG-N & i 545
HET PAH b 22 R AR, XA 22 % (NOG-N,,., ) ik
#3.1% ~ 1333% ( Kl 5a), H (NO;-N,.) ik
BB EK BT A B B U NO;=Nigy G
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B 5 ARy s B NHE-N & = A 5 A K,
NH;-N,_. = 5 75 Bl K 1.2% 2] 55 12.1%, NH;-
N, BAEBEES (£2), 5HENO-NFEAN
), WARR 2 RO 1) NH-N S 0225 (NHj-
N,..) FEZEALE R, mE 1+ - AR
M RN, AR —FEKE T, B ac il
AR BUR NH-Npy 25 Bl 25 0 1 - AR ek B
Ut . R IARIE £ - AR R
FIF A O fr 1) B BRI, FERRER S NHG-N
FEREZ S A T, B LA R O e gk R 2 R
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233 RREHELHILA

WE 5c Wi, st i Buw £ LA
B T AR R LA S,
IEIAE] 20.9% ~ 62.7%. Bt i 4 — JE FE R
MR F (Ny) X HIEIEHLE S =R A K, SIN,,
Bl ZROA it FH i g B iR o, R - - R R ek R
A5 EERER ST, HEIEHLA (SIN,.) Fa
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K2 FAEFEEWHELIE NO,-N, NH,'-N MTZELHELEWNHH

Ji 20301 (FAE) Pearson H{5&5HF
28 Ttk R
A N AxN bR vk BGHTT BT ACHRE
NO;- FRIETT 5.84" 21.84" 18.46" 1 0.945" 0.886" 0.926"
[leiiipeS 452" 19.64" 15.34" 1 0.563" 0.929™
BTACEE 325 14.36” 12.83" 1 0.914”
NH;-N FRiE T s 10.86" 936" 3.90" 1 0.835" 0.804" 0.672°
WGH T 8.45” 7.36" 2.58 1 0.763" 0.724
BrscHps 7427 5.25" 224 1 0.750°
SIN BTk 10.32" 16.89" 6.53" 1 0.926” 0.806" 0.916"
WO 9.14” 13.60” 5.68 1 0.845" 0.937"
BITACHE 8.58” 12.34” 4.42° 1 0.962"
NO;-N, — 6.24" 3.26 432" — — — 0.762"
NH;-N,,_, — 2.66 425" 2.44 — — — 0.254
SIN — 436" 3.86° 3.76° — — — 0.518

m-s

NO3;-NsFINO;-Nm¥kJE (mg - kg™")

sm T, s IREDT R, mes EGHDTIE - bRIEDTIR, 2 2R

K3 W EIKE (P<0.05),

o FIRIRFI WK (P<0.01 ),

- ~08 .20
15 e a -5 4200 ~ 75N b
_Nm ) = b L INm
‘N . IOD & ~ ONm-s 140.6 716/ﬂ
1270Nms 14~ 160 o 6.0F® Ny + % R
IEM ; § L 3 ?7 %D 5 20 % I g
| an . .
. = 13 N + 104 s 112 =
9 ¢ e 120 E % 45l % ; ; B £ £
IR o o ¢ IRl =] =
6 12 £ 480 % 1 59 @ 1023 {08 %
Z £ I i g
LT g z1 z
| en
3t 112 Ja0 g2 15 1004 04 L
L Z Z
mﬂ + Z
0 0o J0 0.0 02 J0.0
AN, AN AN AN ANo ANo AN AN AN,
0 O 24N0 0iN2 24N2
No AONI Ale ANy Ny AoN, AN, AN,
20 : 200
[ INs ¢
. [CINm +
n € Nm-s [ -
T, 16F 147 1160 &
%’b ® NigMm % B f JF ‘o0 \g
an | — .
E 12t - fef 1120 &
% L 2 il i
g 8t 1% Js0 ¥
2 L7 %
& Z &
%) v | wn
2 4r ¢ 40
17
0 AoNp AN, AN, AN, AN, o -0
AN AgN; AN, ANy

B 5 AREFAZREHHELTE NO,-N. NH,-N, LHRE=
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R PR R S BB O T, 8 1 S iR i S B
TIETCHLA (SINgy ) & B2 BEE I + - s
PR DAL L7 it B S N T R, SRR ] g Yl 7R
D5 ] AR BRI 1 — JEAR TR AL IR 70 IR B 9 - S JE AL
BRI

3 1tig

3.1 gt - AR ek RS AR R X R R A
AP IR B 5 )

AT GT 245 F 3 A B PR I = — AR R o
FIT R A B RS I I AR, T £ -
JE R R A 795 RUIE it %ot 80 2 A bk 45 2k
A BERN, SZATRIFSMR AR
it IR 1 — AR R A R R A oK™ i M -
YA R SRR, RN E 1k
NO3-N &g H T AHFZE T Aot FH i R 550 v S A e 75
F/DE NO-N, (HA 25 X -5 NO-N
T, Bk, B2 3 NO-N EE g E A 2
BB £ - R R A TS A AR
2, WHRIR TR E £ - JE AR R R B T
oy idmu ZER I

FERZE + - SRR o RS AE R T,
20 t « hm JEid £ — JE A AR ok R (A) S
FHREHEIR R EAYE, 40 t - hm” JZH
+ - AR o R (A,) R K R R
AR R A R, 2R AR A R X
+ - R RS R R AR H s, FERD
FaAE R, B - A R R AR Y it R
THERGERBWN ., LM, 10t hm™
T - — JE AR R e K 7] 5 U BC A it BE A5 4 =
B Ry EER, WL IR R Wb A+
R, FEARBEFEH, 20 t - hm ™ I+ - FEAERR
MCRF CA)) 5EMEECA i A A = A
O H B R NO-N BIkis ik . BEA L
PER S R A PR RE T 7E AN, Bl AN, Zb 3
TR A AR R RIS 20 ~ 60 em )2
NO;-N 5% B 5 1 0 35 /DA G, AR SR AN,
AN, 2B K= AR A B2,
fH AN, &b B 20 ~ 60 em + )2 NO3-N %% 8 12 it &
T AN, Ab B, B 240 kg + hm™ &I ] 3R H
AP EEY i, KGR &S EBORE N
NO; =N 5% B 72 T HEJRCIZ 15 I Bl e Wy o bk s 4 2k
O S A BRAR B, JRAE 40 1+ hm
— 120 —

+ - MR R A E (A,) BESA R H +
BETALEMER S, M TR MY =0
WD, W40 6 b BB L - AR MR A (A,)
5 Rt A R AN A A, Rk, 20t - hm™
T A — 6 A R B R R 5 120 ke - hm FUIE AL A
(AN, JitiFH, BRI o VR 9 7= 2 AR AR R 458 0
I ) B AR SRS

G AREA, it I 4 ok B R SRR RE A
PRI K, ARES IR L 2R LA S
BEAL, Aok 2 St I s it FH B 4 ol ) )
(80t + hm™) REMEHZK NOT-N F:80F £ oK) i 3
TR, GRS R — B AT ik
K BEAE R N 3SRk AE ), (AL IG5 Hh
3 - ke B [ A KOS RE BV E R R, X

S IO, R T PE NOS-N A 5%
PETRL PR, A i B T ) A
PO (1 D S W S A S N =10 T == 2 4
FI Aot ] A F W BFF NOS-N, - DT S8R ARG AR 4 R AT
I NO-N 1 — 25 B AR B I 1 - A
i el 59 e it FH 2 2 SR A= i A LR
B R 1 A I X — 7 T A
3.2 WU A - B AR R O R XS - 3 TE AL AR [ R
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The effects of bentonite-humic acid amendment and nitrogen application on soil inorganic nitrogen leaching and
bioavailability in Horqin sandy soil

ZHENG Yi" %", LI Feng-yi’, LIU Ting-yu’, LIU Jing-hui' (1. Inner Mongolia Agricultural University, Hohhot Inner
Mongolia 010019; 2. Inner Mongolia University For Nationalities, Tongliao Inner Mongolia 028000 )

Abstract: By using the modified extraction method ( temperature was increased from 25°C to 60°C., oscillation was extended
from 1 h to 2 h) and cation-exchange membrane method, three soil amendment application rates and three nitrogen dose
combinations were set up to study their effects on sandy soil nitrogen leaching and bioavailability by combining addition
of the bentonite-humic acid amendment and nitrogen in west Liaohe river plain. The results showed that, only addition
of bentonite-humic acid amendment had no significant effect on maize yield and soil residual inorganic nitrogen. The
combination of 20 t * hm™ bentonite-humic acid amendment and 120 kg * hm™ nitrogen showed the best improvement on
maize grain yield, above—ground biomass yield and soil NO3—N residual, with an increase by 19.1% and 18.5% on maize
grain yield and above-ground biomass yield, 14.5% decrease on soil NO3-N residual, respectively. However, addition
of 240 kg * hm™ of nitrogen had no significant influence on maize yield, but raised the risk of nitrogen leaching. Under
the same treatment, modified method showed little influence on soil NH;~N content, but increased soil NO;—N content
compared with standard method. Bentonite-humic acid amendment absorbed the NO3=N in the soil, it not only reduced the
risk of nitrogen leaching, but also decreased soil bioavailability. It indicated that the combination of 20 t * hm™ of bentonite-
humic acid amendment and 120 kg * hm™ of nitrogen is the best combination for increasing nitrogen availability and reducing
nitrogen leaching.

Key words: bentonite humic acid amendment; sandy soil; maize; nitrogen leaching; nitrogen bioavailability
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