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Abstract: To clarify the absorption characteristics of different forms of inorganic nitrogen under antibiotic stress, hydro-

ponics was used to cultivate wheats. Nitrate nitrogen (NO;-N) and ammonium nitrogen (NH;-N) were used as single nitrogen

sources, respectively. Seven concentration levels of NO;-N,

I fs BH#A.2021-10-23 NH;-N and five concentration levels of roxithromycin (ROX)

ESWE: HEAHRRZEETH (31500425) ; ILIR4 H AR 5 were established, and the treatment without ROX was used as
B FAFFHEAAITH (BK20150452) ; AMH 7 My 5i 75 control ( CK). The absorption kinetics characteristics of
PP S B R ACL IR 4™ i 2 S A NO3-N and NH;-N in wheat roots were explored under ROX
S0 B IFTHURE 4 1R (16nybedhj-4) 3 FREETS Ye i 2 55 2%
B PR RS0 = (R %) PR 4 R (KL-
PPEC-2016-3)

TEZ B ST 3R (1998-) , 3 VLA W BE BT S A, R
R AT IERTSE . (E-mail) 1441905782@ qq.com ROX, and the absorption characteristics conformed to

stress. The results revealed that the maximum absorption rate
of NO3-N and NH;-N in wheat increased with the increase of

nitrogen concentration under different mass concentrations of

BIREE . AWM, (E-mail) bbyu@ yzu.edu.cn Michaelis-Menten equation. Compared with CK, different
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concentrations of ROX had a promoting effect on the maximum absorption rate of the two forms of inorganic nitrogen. With the in-

crease of ROX concentration, the maximum adsorption rate (V, ) and absorptive capacity (a)of wheat to NO;-N increased con-

tinuously, and the K, value decreased continuously. In addition, the V. and K|, values of wheat to NH;-N increased continuous-

ly, and the a value increased firstly and then decreased. Under the stress of 10.0 mg/L. ROX, the absorption capacity of wheat to
NO;-N was higher than that to NH,-N. On the contrary, under the stress of 0.1 mg/L ROX, 0.5 mg/L. ROX and 1.0 mg/L
ROX, the absorption capacity of wheat to NH;-N was higher than that to NO;-N.
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1.1 #R5REGE

PR/ NZE (Triticum aestivum L.) FhFP iR 33,
ML A & = W T A ol fit . 2205 &K (Rox-
ithromycin, ROX) W F A T AW TR A 4l
98% . /NAEFT I 3% AR KIR U, THEE 20 min,
SRBETRRE MRS B TE R B E
BRI A B AR, WA B SR 2 B IR A R
BEE N (25¢1) C,

Fifh 758 2 HJA, A ROX ikl 0
mg/L.0.1 mg/L.0.5 mg/L.1.0 mg/L.10.0 mg/L 5
AIKFHY 174 FERS 22 OB TR P B 3% T B AR 2
U5, JHEARTE ROX B EE Y 1/2 A% 241K
BIRRER . RER 2 RE SRR )TN : Ca(NO, ),
4.0 mmol/L, KNO, 5.0 mmol/L, NH,NO, 1.0
mmol/L,KH, PO, 1.0 mmol/L, MgSO, 2. 0 mmol/L,
Fe-EDTA 0.5 mmol/L, KI 2.5x 107 mmol/L, HBO,
5x10™* mmol/L, MnSO, 7. 4x10™* mmol/L, ZnSO, 5%
10~ mmol/L, Na, MoO, 1x 10" mmol/L, CuSO, 1. 6X
1077 mmol/L, CoCl,1x10™" mmol/L,pH } 5.5, 3
d B UCE TR, I LA/ E] BRGE 20 min,

WA 50 SR PO S vk BB B /N R
31O R R SRIRGR O S AN TR K F
ROX (0 mg/L.0.1 mg/L.0.5 mg/L,1.0 mg/L
10. 0 mg/L) BITLRE IR A& ROX R A E I
AR X R Fe PR 2 d, R RRAL TR R IR0
PUBRAS , SZHFFEAE BM 0. 2 mmol/L CaSO, .
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NO; -N B W i 3o 238 184 i g B 8, LW Bl 45 NOS -N
P 1 18 = B K (140, 79% ~ 1 116.71% ) o B
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HAFHE ( FHEREE)
Fig.1 Absorption kinetics of nitrate nitrogen in wheat roots

under different concentrations of roxithromycin ( ROX)
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o, 76 NH-N ¥ 8 0. 05 mmol/L 1Y & 32 b, 16
0.1 mg/L.0.5 mg/LA 1.0 mg/L ROX W3l T, /N3
XF NH-N AU A2 Jo B i 22 5%, 10. 0 mg/L ROX
DS NANE S @ | I3S S IR X 5
(30.51%) . & EFW NH;-N B A iE— 253
L, 7E0.1~2.0 mmol/LAT, 0. 1 mg/L.0.5 mg/LFl
1.0 mg/L ROX Jifpi8 Ab 3 i) W Iig ik 32 5t B T i 3
HWBE T CK (26. 11%~77. 45%) , Hoh7E NH-N
W RE 40, 05~0. 40 mmol/LH}, 1.0 mg/L ROX il
b B W I R B K, 7E NHG-N ¥R B2 0.1
mmol/ LI E IR H , 5 CK AL, 10. 0 mg/L ROX i}
TR /INZ () IS ) e Bk T B 22 S, KA
NH;-N #¢ B il 48 %5 78 0. 2~ 2. 0 mmol/ LI H: W i
BOR U] S T CK (22.74%~ 122.01%) , A AMME
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TEE TR NH]-N ¥ JZ 40. 05~0. 40 mmol/Li}, i
FEit W E ROX (1. 0 mg/L) Jpif Ab 30T 48 g /N 22 Wi
W NH;-N B RCR B 8. T 76 5 55 W NH,-N IR
}0.6~ 2.0 mmol/L i}, & i & ¥ £ ROX (10.0
mg/ L) Jp36 A B A B SR B

= 120
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Fig.2  Absorption kinetics of ammonium nitrogen in wheat

roots under different concentrations of ROX
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2SN

MWE 1T LUE 1, 5 CK M, 7 ROX i
T, /NEARRZWEINOS-NIY vV, AT o (H 34 5 45 v
1M K, (34 5 2 B AR, 0d AN [m] 5 3 vk BE ROX JfpaE
PR T /NAE AR R W NOS -N B e R 2 [R] s
FE T /N AR B RENOS-N 1 S5 R 07 L K i R
0.1 mg/LA10.5 mg/L ROX B T, /N WIENOS -N
WV, KM « ([HY TR EL, 50.1 mg/LH
0.5 mg/L ROX il AbFRAH LL , 7 1. 0 mg/L ROX Jfi
R, NEWIINO-NIY o (H 8 F 85, W K, M2
FIEAML, 5 1.0 mg/L ROX A kb BEAA L, 76 10.0
mg/L ROX Wi T, /NEZ R UENOS-NIY o {H I 2 2
LV MK EIEREZESR, B 0.1 mg/L
ROX MHAALLFE S 0. 5 mg/L ROX it b B ) /N A2 1
ENOS-N 5 KGH R 4 NOS-N Y 5% Fil 7 DL R W i g
FICWA 22 5, BEE ROX i M B H 3 75, 1.0
mg/LA1 10. 0 mg/L ROX 381 &b 31tk 25 4 &5 /N 22 W
IENOS-N Y Fe KB 22 IR ISCRE T, LA KA NOS-N 5%
7,

*1 AEAFTLEZE(ROX)RERE T/MNERKNO;-NHZh NWZESH( FHEREE)
Table 1 Kinetic parameters of NO3-N uptake by wheat under different concentrations of ROX

ROX J5if ik Ji HRWMGEF (V) K, 16 W i fig WA
(mg/L) [ pmol/(g - h) ] (mmol/L) () (R*)
CK 8.060.49¢ 0.89+0.08a 9.16+0.22d 0.99
0.1 9.46+0.88hc 0.44+0.05h 21.45+0.63c 0.96
0.5 10.98:1.68be 0.48+0.10b 23.70+1.09¢ 0.95
1.0 12.14x1.14ah 0.25+0.03c 49.46+2.74b 0.95
10.0 14.36+0.45a 0.10+0.004c 151.342.19a 0.97

[RIS) A i) B /R AE 0.05 K255 %

MNE2 LAY, 5 CK M, 0.1~ 1.0
mg/L ROX JiA T ,/NZ AR R NHE-N /9 K (5
afitREES, MV, BERS, £ 10.0 mg/L
ROX W}, /N WU NH-N B9 K fHA vV, B
PEE N o fA S EFEAR, UEHT ROX Mhid £ T /A2
W NH;-N B fe K 8 (B2 % NH;-N 555 A1)
DL R WRe O Te 8 E AR T . AN [ B i ik B ROX i
JEALBRE A 0. 1 mg/L.0. 5 mg/L 1.0 mg/L ROX
Ja AR R /NI NHE-N (9 V. K (EF o« 53
TCREZES T 10. 0 mg/L ROX HHE &b B /N2 1
W NH-N /9 Vv, FiD K (55 38, o (B 2 5 TR,

VLBAAN[A] B B iR B ROX Jibad X /N2 W 0 NH; -N 3
TR AR ], 22 5 EBARILAE 10.0 mg/L
ROX it F/NE WU NH]-N AU HE 1 & FAIG X Al
AE 5 = TR E ROX (10. 0 mg/LL) ik @ ZFEAE T
INZEXF NH-N HIEF A %,

ZEAHEE R | R 2 v LUE 1 B — R 1
LT, 10.0 mg/L ROX M3 &b B /N 22 4 R 0% it
NO;-N NH;-N [y v, i 25 T HAb A3, Ui Bz Ak
FER /N2 5 NOS-N I NH-N 247 %58 38 1) 3= 4 1
INZEXFNOT-NAY vV, KT NH;-N # V,, K, {E A

max m

B, U A R M BE ROX(10. 0 mg/L) 38 R /N2
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XFNOZ-N (1) 55 FdE FU v 7 38 7 NHL-N, 7
0.1~1.0 mg/L ROX BT, /NZXINOS-NfY v, Fil
K (E¥ T NH;-N, i B fp I 5T & % B2 ROX (0. 1

mg/L.0.5 mg/L.1.0 mg/L) il F/NFEXTNO;-NAY
WCHE e T NHG =N {H/NZ2 X5 NO; -N Y 55 AP AIG
F NH;-N,

£2 A FE ROX RERET/NERY NH]-N Bz hESH ( FHEARAIRE)
Table 2 Kinetic parameters of NHj;-N uptake by wheat under different concentrations of ROX

ROX Ve BRWAGER (V) K, f& WA RE H1 s
(mg/L) [umol/(g - h)] (mmol/L) (a) (R?)
CK 4.19+0.17¢ 0.05+0.005b 89.59+5.83a 0.94
0.1 6.45+0.22b 0.08+0.01b 82.42+7.11a 0.92
0.5 6.80+0.42b 0.08+0.003b 90.36+3.14a 0.93
1.0 7.59+0.60b 0.08+0.01b 96.98+11.42a 0.92
10.0 10.71£1.73a 0.27+0.05a 45.32+9.31b 0.97
3 3B BEIRE1.0~2. 0 mmol/ LA W I 3 28 8 1 Fn , 5 ok

3.1 ROX BMEXT/NEZIR ZNO;-NIRIL A R0

— BTN SR 5 3 e W A AR 2R R A A Y
—AEERE, TEBE S Bk BNER R
NOZ-N W ISH ZEBE A BT NOS-N e B fry 38 e i 48 o
R AT AR P R BRI X L 1 R A R B
FrER U BE A3 R RGN, AT Th T AL B N
XFNOS -N B IR AT 28 387 i 75 53 9 T INO S -N VR B 1 4
I, 73— AR & B R ITREMESY
JRAE R 2 2 5 i A ) W NOS N, T 3K AR
SR B R B R K AR R INOS-N = 3 LA
RY B TR, NI T X NOS-NI R, A
WEFE P AEA R ZUK T T R R B E R B ROX e
/NFERIENOS -N Y3 #6145 T CK, 3] ROX i
AEMBAE /N R R IIENO; -N, X AT fiE 5 ROX kit
s T /ANERBMINO-NEM S RGEH %, HILT
HABAL T, 10.0 mg/L ROX 536 4 FH i) /)8 2 43 22 1%
INOS-N (14 3 26 W]t $2 55, R W AE NOS-NAE 2 . —
RO T, & B R E ROX(10.0 mg/L) il
X FHR /N R R NOS -N B85 e B i, 5k
R A R e PR R W RN R VD B /N
A TR RS Th B2 SR AR
3.2 ROX BMBXT/NER R NH;-N R H 220

N 5 2% S 5T e B P % NH =N (%) I A ik %)
S A ) 5 W ACKE T AR R AR RS R, 2
0.1~1.0 mg/L ROX JHft F/NAZ IS NH-N (143 %
BEE NH-N Vi BE i 3 & SeRr a3 i, 78 NH,-N

HE— 2 IR A5 AL, BT & IS LA NH; -
N Ao — ) IR B FR s, 5 R A A A B
FH,— s B A5 NH R 755 F°0.1~0. 5 mmol/LL
BT BRI, A B9 & B i 28 pi AR 2R A Y
pH BEREIREE NH; i 81, IKTH 5 NHG BSOR 56 1
MRERERAL Y, 55— 1 4 ) % 3 21 FAS F 5 g e
S e 1o X R A ST WO B SRR
PRI A AT A [ B i MR B2 ROX 38 T NH,-N i
WOE B T CK, T fiES ROX /K ik 28 17 4R & 4h
FRAY pH IR 7 NH; B G, 78 NH-N Wk i
°490.05 ~0. 40 mmol/Lif | 1. 0 mg/L ROX i1 F 1)1
WG 3 B K, 2k B 3k £ 0.60~ 2. 00 mmol/L i,
10. 0 mg/L ROX Jipifa T iy W it e e K HAT AT H5 K
B, DGR I 2N 2 AR R A2 B T v
ROX (1.0 mg/L .10.0 mg/L) fIARFI MR T | /NAz Al
AEE o B IR 2R X NH-N il W Wi ik o4 ok il 36 755
ARBE . FRBTE NH-N 7B B —RIE S BT, ROX
JHiR30 i % 412 30 /N 22 W e N - T v s o v
ROX(1.0 mg/L.10.0 mg/L) Wrif T A {2 50 50 o
I
3.3 ROX Mg 3t/NZ RIINO;-NF1 NH;-N 3741
FHHERI R

Vo 227 i R R SO 26 2 AT 40 AR 2R TR A
P FBs K aa 5 0 v K B IR A
MR R, K (K R 2L, FEAR I+
5B TR B A7 05 22 R 1) S A K, (RO, R
M #/AN, a=V, /K, , & /N3E BIYCNOS-N Fl
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NH;-N #8112,

INERHINOS-N R B 25 K0 5 CK Ml 1,
0.1~10. 0 mg/L ROX W REAEHE B /NAZ X NOS-NI)
F R WG R ARy, HOR R B i ROX il
SEMAIRE AR, v, F o fE B ROX J5T 2t V¢ & 119
B RN, K (B R ROX T e B 1 v i
K, 10.0 mg/L ROX Wil T, /N2 W Y& NOS-N 1)
Vv, R, K (RN, o (5 55w T HAAN B i
e B BE ROX(10. 0 mg/L) Wl R /NAE x4 5t
INOS-NA BRI B 4F tE RS P Be ), X AT fig 5
ROX M58 T NOSEIASE 16 IO ) 3Rk | i
RGN T 240 M B 2 i 2 P i A e ]
RESEARY A T e K PR Bl 2> 1 F5E Jilp 36 14 52 i)
S T 48 A 1 35 DR i 3 428 ok 34 o %o 280 36 19 Wi
W' ST T, A IS A IS I 4 RO R
WREBZ 52 W L P X NOS L NH; (1) 5% A1 A% iz il
FEP Rt T BE SR AE ROX Waft /N2 38 i A 56
Tt IR AR T = 1 S 2 AR ) i e o B D) e B 12
PRI RS S RSB RS

AN NH-N AR 25 R, 5 CK HH L,
AR BTV EE ROX JipaE R /INAE W ie NH-N 19 V.
P 0 N K (B G 0 2 2 5k B SRR A o
F TG 35 22 S 0 O Wl B R AIR ., AW OAS [) o 6 Wk 32
ROX W8 % /N2 U NHZ-N 2l 77 27 BRAE 1 5% i 3
BLARBIAE BB 1R = B8 P P B R B [, RsK
FUEMAEINE T, % 5 S e X NH;-N f£
TR O R Ao 2 A Ty, S AR IR ST Y 25 SR AT 2R
Bl AN K PR ' R A R XA 1
B 32 R LSRN AMT R A R e Y,
PRI A 5T o ROX MAETE AT REARHE | AMT B A 5%
3R T NHIEBERES)

IR B X B A 2R RS AR e T RS FE )
ZYUERMIGRAED | LRI, ROX
(4 5 4k BE R 0~ 1,77 mg/kg*™ . ABFSE HTE
NO;-NAE 2 B — SR B, 76 28 85 ot i Wk 2 (0.1
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