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Abstract: [ Purpose ] To clarify the key processes and leading factors affecting maize nitrogen util-
ization, providing a basis for improving nitrogen use efficiency and breeding of maize varieties with

high nitrogen uptake efficiency. [ Methods] Four main maize varieties, Weike702 (WK?702), Long-
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ping206 (LP206), NonghualO0l (NH101) and Xianyu335 (XY335) were used as materials under
artificial climate conditions with two nitrogen levels of 0 (CK) and 220 kg/hm’ (N), to clarify the dif-
ferences of nitrogen accumulation and soil nitrogen transformation of different maize varieties.

[ Results | At both nitrogen levels, the aboveground nitrogen accumulation of WK702 and LP206
were higher than NH101 and XY335. In CK treatment, nitrification potential and denitrification
capacity in the root zone of WK702 and LP206 were lower than those of NH101 and XY335; the
abundance in the root zone of ammonia-oxidizing bacteria and ammonia-oxidizing archaea of WK702
and LP206 soil was significantly lower than that of NH101; the abundance of nirK, nirS and nosZ
genes were higher in NH101 and XY335 than in WK702 and LP206; the nitrification and denitrifica-
tion gene abundance were mainly influenced by soil pH and NOj5 -N content. In the nitrogen treat-
ment, the soil denitrification in the root zone of WK702 and LP206 was also lower than that of
NH101 and XY335, but there was no difference in nitrification; the gene abundance of nirK, nirS and
nosZ in the root zone of WK702, LP206 and NH101 were significantly lower than that of XY335.

[ Conclusion ] The high aboveground nitrogen accumulation in WK702 and LP206 depends on the
low loss of nitrogen by the root zone soil nitrification and denitrification. In the future, more atten-

tions should focus on the nitrification and denitrification losses of nitrogen under low nitrogen condi-
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tions for breeding maize with high nitrogen uptake efficiency.

Keywords: maize; root zone soil; nitrification; denitrification; nitrogen accumulation
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Tab. 1 Differences in soil physical and chemical properties in root zone of different maize varieties

AL B il AR (mgkg ") BB (mgkg ) AR DU (mgkg ™)
treatments varieties pH NO;-N NH}-N dissolved organic carbon
WK702 6.54+0.12 b 24.76x1.22b 2.03+0.06 ¢ 53.1742.30 a
LP206 6.53+0.04 b 19.59£1.09 ¢ 1.68+0.03 d 58.36+2.06 a
oK NH101 6.87+0.11 a 26.72+0.79 ab 2.77£0.01 a 55.50+2.63 a
XY335 6.98+0.01 a 30.40+1.43 a 2.27+0.04 b 57.81£2.15a
WK702 5.22+0.15a 114.90£3.27 b 3.00+0.01 ¢ 74.99+£2.56 a
LP206 5.45+0.18 a 136.62+6.71 ab 2.57+0.08 d 77.57+3.04 a
N NH101 5.57+0.11a 145.23£9.28 a 4.09+0.15 a 69.19+£3.79 a
XY335 5.59+0.12a 138.33+9.82 ab 3.70+0.11 b 72.81£1.09 a

TE: CK. X, NGEKEEE; A FEV/NG TR R AN [ i A 8] 22 53 7E0.05 7K~ F K 3%

Note: CK. control, N. nitrogen application treatment; different lowercase letters indicate significant differences among varieties at 0.05 level.
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FIEAE
3 g
3.0 AFRBEMFERMERHRGEIER

FEABIFGE AB N[ 3 R AR oK ) L 2R W i
AR R WUCRE AR AE—E 22 500, oK
AR AE — 2 B U S 28 A R 3R e DR o 8 S I e
T ERMEAZ MR RE S . A5, T
WIEMA , WK702 Fl LP206 Hh | % 1 &
5 T NH101 A1 XY335, 1687 WK702 1 LP-
206 MR R WIRCE R T NH101 M1 XY335, FoK
(4 5 2R FH 8 o S I T AR X 2R 2 ) W ISR ) A g

KB, BeAk, AR AR IL S
S B R RN AR MR, AW D53
MrgBl: M biRa A R SR X 4 hE b A s
AL B A G, URRH A A BT i U
BRI X R IERS AR R A Ak Ik, T
RAERKAD, MBI EARZ, LA ERM
HiE; MEMALET, M AR R R
SR IX -4 R A AL RE ) S S R DG, A+
AR EMEIT, AREBKRFELUREL N
Fo Wik, ARG MER SR E
PR X 2 1 i Ak %
3.2 R[E SR KRR FE 2 5

Bl A AE 2 3 R A 20 19 5 B2 B 4
SRR T A B S R R R HRCR )
ZIEE SRR N e & TR 7 NPT e B & oW N
FKVPTF AR X Egemifid fi 22 5 . CK Ab 3
T, WK702 1 LP206 R X +- 3L # Ml AOB F
JEPCT NH10; FiE I, 44 F KA
AT R EEF . AOA Fil AOB K3+ N1k
YER A AR R fEVF 2 E
BT, AOA Bm¥mE T AOB™™, AOA i1
gl + 3 A b R R RS BRI, A
WF5EHT, CK AL AR IX 148 AOA £
T AOB, X5 AOA iE HEEFFENIAIN
B AR AR o AR R 3
LIS AOB F M B EIEAX, 15 AO-
A ToAESEE, AB] AOB 7E RS Ak ok B b i 4 Fl o
hnEEE, tAh, AOB FES5HRIX 14 pH FINO;-N
i A E A . FEAR pH U AR IE T,
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Hi, WK702 il LP206 1R [X 13 pH FINO;-N 7 &
ik F NH101 F1 XY335, A[RES:iA S T kMR R4
WHERN A AL IR, M AOB F B, XFp
Y AW TIERRBUR T, AR
7 1A] o AN [ b o RN 23 5 i) 1= 8 B I
EYERE, SRR SS™, AE
ST ARIL: CK ALIER £ i Fl £k AOB HET& 25t
2 SRR, NHI101 Fil XY335/ OTU3. OTU9,
OTU15 F1 OTU17 WHFFE T WK702 F1LP206,
=D 2k LE T HE T B SN ] L AR RS AR 22 R
K5 AOB Y OUT1 B (5 Fe i, %A 7T g
WS EEYIASE . TOARHT A BL: +3 pH
JERZIN AOB FHISZSMMEEZER K, 1M1 AOA HEK
5K 5 - HENH,-N& E B VI G, AT A
RA L, NH-N& &5 AOA WHF 451 B
W UG, 1T AOA [RZ5 F4 S e 1 HA 34 e
AR . AWFoE Bon . IREIA B, NH]-N
Frm n] R AOA B R Hh LR I 34k B A AH
XPFERE, a0+ 3ENH,-NF &M 1.68 mg/kg [T} E]
2.77 mg/kg B}, OTU1 AHXT=F B M 27.5% R Ik 2]
23.4%, 5 VERHAMME %G HIF 58 45 2510
HEAEREAE, KA LHPNH NS AOA £
B EIEARDC, ULHH A T 2 ANH]-N,
i AOA WA KR TH Z I RRIRAURYY, {2k
T AOA FREEMEE™, AT, (R4, NH-N
TESUWAS AOA THEFZ, LS W EHE AOA
FRE, FEMTR AR X R R Ak .
3.3 R[EISFPEOR I A A I R 2

HTABFF B AN oK S Rl 3 i fb et
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(™, CK AP, £ MR X 3 nirs |
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06<NH101<XY335, H. nirS F[HF B nirk 1
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- PR A BT 23 S S A TR R, AR
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4 ZEig
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