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Effects of . Comblnatlon of Qrga}nc .e*and Inorganlc Nltrogem on Nitrification and

Demtrlficatlon in Two Salinized, Seils” i % b,

ZHOU Hui'*, SHI Hai-bin' >, ZHANG Wen-cong" 7 , WANG Wei-gang' >, SU Yong- del & %AN Yan'~? o

(1 Co'l‘lege of Watér Consétvancy and Civil Engineering, Iimer Mongohd Agrlculturdl Uniyersity, Hohhot 010018, Chmd 2. Institute/of Water-saving Agricultural and Soil-
walét Ehvirohment lin Aﬂd Avea, dnner Mongolia Agricultural. University , Hohtiot 01_00'18 China)

Abstract, Fqcusmg on typical mildly saline soil, S, (EC, 0.62 dS+m ™"}, dnd moderately saline soil, S, (EC, 1.17 dS*m™"), in Hetao ligation District of Inner

Mongolia, the response of nitrification and denitrification process to salinization degree and the proportion of organic and inorganic nitrogen application were studied. The
experimental treatments consisted of( 1) no nitrogen(CK) , (2) only inorganic nitrogen( U, ), and(3) organic nitrogen(U,0,, U, 0,, U, 0, and O, ) compared to 25%,
50%, 75%, and 100% inorganic nitrogen. The results showed that increasing salinity reduced the soil nitrification potential and increased the soil denitrification capacity. The
soil nitrification potential of the S, soil was 28. 81%-69. 67% higher than that of the S, soil, while the denitrification capacity was reduced by 17. 16%-88.91%. With an
increase in salinity, the AOB abundance and nitrification contribution rate were reduced, but the AOA abundance and nitrification contribution rate were increased.
Furthermore, an increase in salinity increased the abundance of nirK and nirS bacteria, and increased N, 0/ (N, O + N, ) production, but reduced the abundance of nosZ. In
the S, soil, the nitrification potential and denitrification capacity of U, O, were highest, increasing by as much as 18.59% and 15. 87%, respectively, compared to the U,
treatment. In the S, soil, the difference in the soil nitrification potential between the various fertilization treatments was not significant, and the denitrification capacity of the
0, treatment was highest. The S, and S, saline soils treated with U, 0, and O, , respectively, had higher AOB gene abundance and nitrification contribution rates, increased

-2

nirS and nosZ gene abundances, and significantly reduced N, 0/(N,0 + N, ) product ratios. Our findings suggested that mildly saline soils (120 kg-hm ™~ urea + 120

kg+hm ™2 organic fertilizer ) and moderately saline soils (240 kg+hm ~* organic fertilizer) are more conducive to soil nitrification and denitrification processes compared to soils
to which inorganic nitrogen is applied alone.

Key words: salinity soil; combined application of organic-inorganic nitrogen; nitrification potential; denitrification capacity; function microorganism
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SR 1, 0 ~20 em 2 40 ~60 em +)Z JKiE
+, 20 ~40 cm F160 ~ 100 em )24 31 A Rl 4
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Table 1  Basic properties of the tested soils
ENCI HHLFi/ g kg ™! SR/g kg ! A/ mg-kg ™t R/ mg-kg Tt AL /mg-kg ! pH
B 14. 04 1.43 54. 68 37.78 199. 67 8.2
LRES 13.04 1.07 46. 54 23.58 176. 33 8.4
1.2 5kt m, B 3 . TCHLECR H Y b E i H B IR R A

AR 4R T 2018 4F 4 H R, FAEEY) R £ oK
(N 314)  FEF H R RAER 4 A RE S AW, 0L
RHBI 9 A ). 2275 24 s A0 Ak i R RE K € A
750 m’ -hm “VE R K AL A 240 kg-hm ™
FE S TE S, [ BT L, TR R (EC) .
0.62 dS-m™" ] #l S, (h JE & Wi -, EC: 1.17
dSem ™) EEELAH B E T 6 NbH, A
A (CK) . B CHLA (U,) UEHAYLA (U,0, .
U,0,. U,0, f10,) #25%. 50%. 75% F1100% I
THLA, B IE 5 L2 2. /DX A& 6 m x5

(FRA46% ) ,APLEK R A HLIE (R KRR FF
HIAL, & N 10%,P,04 1%, K,0 1%, £ WL =45%, &
FATR =17%,S=8% ). A HLAFBENE (L BERR E5 50
kg+hm 2, £ Ab PR ABERE BB —B0) FHHERTTE R
FENE— Ut (3 540 S5 e Bk 20 em) | R B
1 1AY He 43 BE AR AR AR 2 Uit i A =X L & A
KR A PR It R A ) IR — 3L
1.3 FEACREESIE ik
1.3.1 +FEREE

TIERFEAE 2020 457 H 5 H, FEKFK T
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(BLRHI 4 IR B30 B, BB 4 e R AF - A b S i
AT ) SBARE(0 ~20 em) , R« S IEHURE 1 3%
LR RS 2 mm TiEREARN (A1 k). HF
[l % N4y 2 A7, — o0 F T 3R il e
0T (= 20°C VKFRBEAE) 5 3 —35r T R PE
JI 5 B AR & 2 PRS- 4°C VKAEAEAT ) .
®2 ARt
Table 2 Design of experimental

Jiti A/ kg +hm =2

Ab B FEF11] (2020-05-04) 5191 (2020-06-21)
HILA TeHLA THLA
CK 0 0 0
U, 0 120 120
U;0, 60 90 90
U, 0, 120 60 60
U, 0, 180 30 30
0, 240 0 0

1.3.2 MR o :
T AL AR A (1) TR, j;7ktlz
12 ST E 18 (0 ~ 20 em) pH L2 EC {H. R H]
TR TR P2 - %tnﬂwz*&?ﬂ'féii%ﬁmﬁ Xk
H, SO, #M
HEXO; INFI N -Nykﬁﬁ 2 mol- L") Kel 4 e
i&%zﬂﬁﬂﬂ%iﬁ*ﬁ )
FUAFO0. 5 mol-L-' K,80, %25 7K, ¢ 25 F vl
P& 730 .mm FHT ] *ﬂﬁﬁﬁj‘*ﬁ@((l‘\nalynk Jena
Cermany){ﬂ']
iﬁ%E‘Llﬁj‘ka(WFPS)fr;%; N
WFPS = W, x SBD/[1 - (SBD/2.65) ] x 100%
(1)
A, W I S K E (AT AR ), SBD
KN IERE (grem™), LIHEFBEFEM/RE N 2.65

-3
ge.cm

1.3.3 G AR AR S il o o )

AL 7 F ( nitrification potential , NP) F19k &2 fil§
AL & ( recovered nitrification potential, RNP) 5 %
Taylor 55 14 75 5. Fo v il A v 34400 52 7 12 Ry R B
S g HEBERE KA 50 mL VMR BT 3R (1S
mmol -L ™" NH," ), 180 r-min~", 7£ 30°C F1H IR
48 h JIIEI3L 5 YORFE (40 TR 6., 12, 24 36 Al
48 h RAE) BRI 4 mlL, R BT U TR IO 10
min , 5E_FIEWRNO, -NFINO, -NHEE | FH 840 it 7] Py
FEAERINO, -NAINO, -N AR FRAE el AL 3.

RNP HARMZE J5 2k . FRERZE 5 o 1St s
/\”Ubu/\lﬂiéﬂ 120 mL 55 32, K 50 mL 1.5
mmol -1~ NH4 {ﬁlﬁiﬂfj\iﬁ?%%, SR e B FRL A B
0. 025% [ LHEATH 75 30°C T fH RS 6

PR U 5 A o

af43] =

h JE 2 2B o — 23R vk 5 800 pgemlL ™!
HEIRE & ( Kanamycin) HIH & 4 200 ;,Lg-m[fl K
X%%?(Spectinomycin) eIl AOB ' AMO 194
B BRI 12 b — g m e, 3R 4 . Hhas i
PR A 72 AOA HYRHAL# (RNP,, ) , 73— ZH
H BB ALHE (RNP,,, ), AOB ByfifL3 (RNP,,, )
3 RNP,,, — RNP,,,.
1.3.4  SAHALRE 3 A0 3T g
RAEALEE S E 22 Simek 251 1071, BAK
. BP0 10 g fif A 43 B0 P 2 35 55 0 (120
mL) v, B 5 A M 9 10 mmol - L™ Y KNO I
4 mL, fings % e AR E ik 4 W e —
HIEFMHEA 10 mL S8 (53— WA EA) #F
ﬁ%%’%,ﬁﬁ%ﬁ/'gﬂ( /&ﬁ(ﬁ%&éﬁ&ﬂj‘%ﬁﬁ/\ﬁﬁ
48 h J5 4IRS mb%ﬁﬁﬁ%*ﬁ’éﬁ%&(é{lﬁ , GC-
7890A) W5 N, QA1 CO, Yk . AL AE S N
Her RSN, O U R, 1Rk S0 1
(N0 + N, ) A SOt 72N, OHE 3=
%—zﬂi%%ifm;b%wz%ﬁ%m. g’y
1.3.5 DNAARBURERPCR 0l -
45 DNA M4 5 Lﬁﬂ’]gk@%ﬁﬁﬁ’%ﬁt IJ%
( MoBio, ca}rf'sbad, EH) . 4 A26F (5
GACTACATMTTETAYACWGAYTGGGC- 3)/A416R

=/(5'-GGKGTCATRTATGGWGGYAAYGTTGG-3") ) |

amoA-1F ( 5'-GGGGTTTCTACTGGTGGT- 3')/amoA-
2R (5'-CCCCTCKGSAAAGCCTTCTTC-3") """ | F, Cu
( 5'-ATCATGGTSCTGCCGCG- 3')/R,Cu ( 5'-GCCT
CGATCAGRTTGTGGTT-3") ) cd3af ( 5'-GTSAAC
GTSAAGGARACSGG- 3')/R3cd ( 5'-GASTTCGGRTG
SGTCTTGA- 3")"" | nosZ-F ( 5'-CGYTGTTCMTCG
ACAGCCAG-3")/nosZ-R (5'-CGSACCTTSTTGCCSTY
GCG-3") (301 5 B W5 P B Arch-amoA . Bac-
amoA | nirK . nirS Ml nosZ. PCR X MWK ZALFE 10 L
2 x SYBR Premixture . 10 wmol-L ™' {iJ5 514145 0. 4
pL DL KA BEJS 1 DNA Bt 2 pl, 52 H] ddH, 0 #b
FE 20 L. LRI AR 2R R (E 36
£ 0.99 Dh b, ¥ HERRAE 92% ~99% .
1.4 Btk

e IBM SPSS 20. 0 #9817 43, I 2 i
Origin 2018 %l

2 HBREHMW

2.1 AHLICHUE BT A SRR 1) 5
128 3 WA, Rl — SRt AR 3, 5 b F R )
14 WFPS, EC fl pH 225 If K 2. 14 A A
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ot A AL A A ARV E T 5013

B A Pt Bl 25 A HIL AL LG B8 in 22 S TS BRI
FOHALL U, 0, fiek, i 4 3R A U 2 B A R
(kass. HHEA P, 42U R T A HLAR B
FEA LI Bt A AL L A8 08 o v 34 i A A

T LSRR AT ) S A SR B BEE A HLAUEA [

BsE s Ay . wT LU S, A S, #hit AL

Tt LR mT R o - b A g (B AR AN R 66 53
FME T2 AR L EURFAE.

*3 /Txﬂugﬁiia%ﬂmmkm AL

Table 3 Effects of the different treatments on soil physical and chemical properties

S LR e /i\ﬁ,. A m@‘l NO; N WFPS NH; N EC | i DOC |
/g-kg /gkg /mg-kg ™! /% /mg-kg™!  /dS+m /mg-kg
CK 1.23¢ 10. 88d 16.03d 48.30a 3. l4e 0. 586ab 8.2a 28.6b
U, 1.7b 11.92¢d 56.49¢ 51.56a 8.79¢ 0. 604ab 8.2a 26.5b
s, U0, 1.74b 13.25¢ 57.12¢ 49.39a 7.65b 0.572ab 8.2a 27.2b
U, 1.93a 15.26b 69. 53a 50.20a 4.58d 0.625a 8.3a 31. 6a
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