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KES, SRR ERBFORZHR iz LAR
FFZR AT DS Bl 3 R i A5 4 P 45 i b 47
TRERIE T A AR AR SO LR R R
WS B B im AL A i, AR AUl DU A = 350
Kb AP AR 728 il A AU FOK AP SE K 335 R
A, SRR FH R 56 A % 2k G, 3 AN [R] g it
IR, I DB AR b XA 7= i A A o TR Rk R Ak A
IER N & NG e P S
il 7% 1 R PR 236 a7 N () A 8 B 3 1 3 A AR AR A
BEAS T 0 T 2R b 0N s 550 FH %) A4 B4 AL ) K
WAERRAE , Sy 4 779 12 1 A ok 348 280 K 3 3 SRR &
KA AR 5k F R ALK

1 #HETE

1.1 RIEH RS IR IS Hh TR

RIS T 2018—2019 4F7E T AR} 457 Uiyl 2 B 5 2L
RS (40°40'N,118°95'E) 47, Z XA AL 4R
BB B TR AT | 1R KRR A, AR B K B
638. 33 mm, R 11°C, TR BN 186 d, XK
Hiy e g - 2018 4F T IEEALPE Tl pH i
7.78, S AL 21. 54 g- kg A 1.51 g-kg ' B H
A 134.67 mg- kg™ B ABE 10. 58 mg - kg™ | AH
85.02 mg-kg ' ;2019 4F - HE BRI PE R pH {H 7. 73,
TAMLE 19.08 g-keg' A 1.68 g- ke WA
102. 35 mg-kg™" | W 23. 59 mg-kg™' HEFEN 74. 10
mg-kg ™' o TRIAA R IBOAR 2T B AT K AR A R
728 Filisy A E RO EOK SRR G K 335, 1 R I AR TR AR
AP B A B R AN R L 2R K SR ) i B S
JEI G AR AT RN o Y AR A AR
1.2 iRigit
1.2.1 wEX¥% T 2018—2019 FFE M L RHE G
2B BV RO v AT AR, WE S A HE, NCK
(360 kg-hm™  AHbA: i & &) \N1(120 kg+-hm™ 5
NCK 7 & 66. 66%) N2 (180 kg -hm™, % NCK Ji &
50.00%) N3 (240 kg-hm™, % NCK W % 33.33%) .
N4 (300 kg-hm™ % NCK J#f{ & 16. 66% ) , AIELIR R
Pl [ s P i o AR R 45 (120 kg - hm™2) TG AL (45
kg-hm™) MRS LU 77 20t A o 12058 R FH 56 42 b
PLIX BT, 3 WH K, 4R I IEAKHE I LAB 1k 7 8
KSR T REAT R BT, HoAth [ i P AR B A B A
Bt B3, FOR BRI , 43/ DX BRI S |
PR RS /N P8, FHIKR - #E1 7 A &R =
R AR OGS T I

1.2.2 BEZHRE T 2019 4ELEM LR TG 2#
b B BRI B R E T AR, I b P
55 H (]S AH 7], B i 20 i A BE AR A 10 432, Horpge
B B AR, Sy H ) 58 8 5 it A Ak FE 1Y
0~25 cm )2 e H IR I | A4
15 kg, 435 T BHECES 6 Font, Kol wl i B 8
F i e 22 B RN A AR 12 R, R RGE
R, BT -80°C VKA , T 3L R 3k il 2
1.3 MEMBSH*
1.3.1 &&&EME FEXREZEAFTHHITHIAK
B JH A AURE | B/ X GESE s I 3 FR A RN
R, T3 BRI E e 25 8T o 5 A4 3 4y
HURE St 22 S04 25 B R R AR S
GYHURE TSR IR I 4 A i A AR L
W R RN RF R 7 BB 3 BURE, SRS T 105°C R 30
min,80°CHEF B, SR E &L e £k
MR R S, WA IR ZEF 0 F JB i3k
FZEFF R UG SRR R TR
EFFRFE R = (22 ZEF R S - A 25

R i) /i 22 I 25 A 1% 100% (1)
M BB ROR = (k22 AR - A
RRS ) /22 A& & X 100% (2)

ZERF R I AR RL AR TTRR AR = (k22 ] 25 AT A

i - AR AU &) /IR R AL B x 100%
(3)

W R 1 X AL ALY TTRR S = (k22 31 &

B - RS ) /R A < 100%
(4)

1.3.2 Bgigal 2 430 ORI R
197 bt 22 30 RESZ I AN I IR K i A
G AR DG TG M . AR A7 8 S A5 0y T 0 4
F RS R ( glutamine synthetase , GS) 1% 74 ; R 4% #X
THAS Y 1 7 1290 58 7 PR 18 JF Bl ( nitrate reductase
NR) T4 5 HR4IE Ozawa 25 (177 10 22 SV i A2 b 348 D
fifi ( nitrite reductase, NiR) 1% ¥ ; 35 Gorny 2512 i )5
I E 4 B R BB ( glutamate synthase, GOGAT) 11
Py AR PR Y 1Y ik I E R A B e S L

(asparagine synthetase, AS) & E

1.3.3 ARAEZMNT  AACEAHOCHTEE N 75 8
i GeneBank , www. maizegdb. org 11 www. ncbi. nlm. nih.
gov/ 3 A5 . AR E 48 A b 0y B B 5 R AT Primer
Premier 5 W iT3E K 519, 76 NCBI #4759 751 kb
Xt IR L — M, WS N GADPH (TEILF 1)
K JH Tag SYBR® Green qPCR i & ( TaKaRa, H 74)
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34 %

PEAT S B} 2% 6 52 7 PCR ( quantitative real-time PCR,
qRT-PCR) , SZJWfKZ H:10 wL SYBR 0.8 pL LiF5]
7 .0.8 rL TUis¥ 0.4 pL ROX Reference Dye .6 pL
KUK, W SOVAR RIS E A 2wl #i B 10 £ 1Y

cDNA itk . KW R H 95°C AR 30 s395°C A8k 5
s,60°C Y 130 s JEHF 40 K, K 274 et H s
RIAEXT 26354

2 SRS

Gene names

FEo % 15

Serial number

x1 5MF5
Table 1 Primer sequence
Gl FE I BRI
Primer Product fragment size/bp

TGGGAGACAGCGAGACCATT

NR CRMZMSG8T8558 AAGATTCAAGGCACCACAGA 191
s enzss7a008 CIGCCCANGTGGAACTACGA »
GOGAT1 GRMZM2G085078 28;?;2({‘2%2;?23;] (;[‘,[T((;AT;‘;‘ 262
oG eGSO TGCCCCACGATGATCACCEA -
. GRS COANGCATICAG GGG s
CADPH CRMZM2CO046804 TGGGCCTACTGGTCTTACTACTGA 135

ACATACCCACGCTTCAGATCCT

1.4 HELHESSH

¥ Microsoft Excel 2007 #4745 % 3 % H
(SPSS) 12. 0 #f#47 SP 1) Duncan’ s 7 52 # 22 12 ik
17225 W B M, R SigmaPlot 12. 5 #E471ER

2 BREHS

2.1 MBREMEXRREZF AN
2.1.1 #AREXNERRAMRRGHm HER2 A,
P AR R R R I A AR DA A 2 i
T R R R SE R 335 AR BRSO E gt
22 W R TR WA S IR 2 ] S
PR IR AR R R B 728 AR R i
FEBRCT 2R s K B S 28 K R R
B SR

A RO SRR E 335 TEA R B AR R
0] it S P e O AR A AR 25 R (3R 2) o KT LK
WA 1 SO AR e 22 0] B 2 it R 3 N, SE R 335
AR R RERINE TR, o AR

N3 AR Bt fm R R, N4 (AR
PR G TR 2230 N2 AR B i, 1)
NCK #2 55 37. 81% , H 2 535 ) i /K F, A
RG], B i R B3N, ek 335 AR LR E R
XU £k, o 7R NG R E P B i e, (1
A5 b B ) 22 5 o 1K H1) 3 25 KR 7 T, N4 AR
TR, 8 NCK 5 E 82 5 54.87% ., Bifi 45 it A i
RN, BRIERBILIAL £ M A R R K8
SeFt i E AR S Hod 7 N2 AR R
e, H 3 ST NCK; 7kt 22 30] Five 2 1, N3
RAEMB RS, HI5 N2 2R A B %,

2.1.2 RABEARRBERFESBR HE 105,
IR N 0 s O T S e e A
FUE KR BN FFRE > I > Z5FF > F80 > -85 > A >
i N SE S S A A S I AN
PP 335 HATR A ZE BB E S HAZHMBEEN
64.31% ~71. 09% AR = 200 i Aot A B 728 oL
REMBH2MARHERMN 67.47%~73.17%,
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Table 2 Effects of nitrogen application on nitrogen accumulation in different growth stages of maize /(kg-hm™)
st A Qb3 PATIH U ILNSE: et 22 31 TS A
Variety Treatment Elongation stage Flare opening stage Tasseling stage Filling stage Maturity stage
ek 335 N1(120 kg-hm™2) 16. 09+4. 66b 51.89+4. 81lab 99. 74+6. 68bc 143.56+25.91a 228.43+34a
Xianyu 335
e N2(180 kg-hm™2)  23.4%5.15ab 52.48+3. 04ab 132. 72+0. 45a 151.41£17.67a  228.53+33.72a

N3(240 kg-hm™2) 26. 86+2.07a

N4(300 kg-hm™2) 19. 53+2. 30ab

53.03+9. 99ab

59.27+15.97a

118. 36+3. 95abc 145. 31+21. 10a 222.59+4. 68a

120. 03+15. 66ab 156. 80+12. 56a 259. 62+22. 09a

NCK(360 kg-hm™) 15 15£6.04b 39.09:4. 27h 96.30+15. 73¢ 134. 4823, 78a 167. 63+25. 38b

AR 728 N1 19. 75+3. 46b 87.85+2. 88a 106. 49+4. 62b 108. 62+10. 76b 161. 43£8. 41b
Jingnongke 728 N2 29.22+3. 13a 92.53+18a 124.05+20. 74ab  115.99+1. 71ab 246. 62+30. 71a
N3 25.38+1.77a 95.21+6. 89a 136.51£19.08a  138.82+21.41a  222.48+45.67a

N4 27.20+1.31a 101. 39+8. 36a 101. 529. 75b 113.32+15.58b 194. 44x8. 69abh

NCK 25.63+2. 79a 85.25+6. 83a 103. 04+7. 64b 131. 14+1. 06ab 159. 10+12. 32b

T« [RI AN ]/ N B 3R ] — it R Ak PR ) 22 7 W 35 (P<0. 05) , R TFl,

Note: Different lowercase letters in the same column indicate significant difference at 0. 05 level among treatments of the same variety. The same as

following.
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Fig.1 Effects of nitrogen application rate on nitrogen accumulation in maize organs at maturity stage

TE T R R RO SRR A K 335 ) 5 NCK A HE, N4
YA INZEAT R R R R R L R & (P<0.05) 5
N3 S E R B AR P R R AL R (P<0.05) , E
TR m A S A T A RE 728 v, 5 NCK HH 1L, N2 B3
BEINZEFT R R AR A R R LR (P<0.05) 5
W A R A ) U AR R E N3 SRR KM, B
5 NCK Z5 3% (P<0.05) . £5 b al i, v %20 3
AP AE T 335 g B AR RETE 240 ~300 kg-hm™
(Ny~ N, ) Jiti 8 it 22 [ 38 B2 7K IR e 2808 it
SURFEE 728 £ A EH AR LR EAE 180 ~ 240 kg - hm™
(N, ~ N, ) it it =2 (13K 3055 5 7K OF
2.1.3 FHERAEXNERAHEB AR ARG AEZ A4
TRk E W Hra  FR IS BRHE OR R RIEE IR

RISy APRL LS B (W B SR AR, 32 3 nl i, Bl G
it R BRI, S R 335 ZEAFRY R EE B RCR T
Je FEAR A S 7 N4 T8 B e K (E, H 3 e T HAth 45
AR AR R B AR R R B TR R 7E NCK
KB EKME (A5 N3 N4 257 Kk 3] B K, MHE
AR I, R R 728 ZEFT Y AU B ORI
AT R ss, 78 N3 i 8l /M, H5 N1 22573k
) I K 5 B R 8 R B e R AR S T
R N2 ik F /M, 5 NCK 25 Fik B Bk 45
SRR LA SR SR AR R 728 ZEFF AR R
IBRCFEW T A S AR R 335,

Bt 25 e U A I N, S K 335 ZEFF R B MR R
[ DT R ST i JE PR A R 34 N4 ZEFF RUL 8 X FT
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KL TTRRR 35 T NCK A R s PRI A oTik THRiria s, 45 2R 3R RS0 RO fh P mU A ) 728
FAR R T E R 7E NCK S5 3 5 Ml , (B 5 N3, ey Op o A O At e ST =i = A N = G T

N4 225 RN FIKF, BEFH B SR B3I, 5Ok
728 ZERT R R A2 XRERL Y TR R 8 B SRR R

SEE 335,

®3 BERENEREHEHEMEAEIEIAFH KRR

Table 3 Effects of nitrogen application rate on nitrogen transport efficiency and nitrogen transport rate on maize grain /%

N RELIBRR B2 WAL 1Y) BT kR
sl A3 Nitrogen transport efficiency Nitrogen transport contribution rate to grain
Variety Treatment
ZEFF Stem M H Leaf ZEFF Stem - H Leaf

JeE 335 N1 24.94+8. 47¢ 40.34+7. 79be 17.59+1. 15d 27. 46+7. 95¢
Xianyu 335 N2 23.64+4.95¢ 38. 6427, T4c 21.61+1. 43¢ 28.53+1.51he
N3 37.1426. 71bc 47.62+7. 86ab 25.48+1. 48h 37.51+4. 39ab
N4 54.97+5.31a 46. 47+5. 78ab 31. 60+2. 26a 37.45+5. 78ab

NCK 41.32+5.98b 51.56+8. 49a 26. 86+0. 33b 40.96+4. 67a
HAREL 728 N1 56.85+5. 82a 50. 36+5. 77ab 33.22+2.51a 40. 89+7. 29ab
Jingnongke 728 N2 47.36+12. 90ab 47.70+2. 62b 26. 84+4. 95h 38. 10+0. 01h
N3 42.57+4. 49h 49. 67+5. 49h 21.85+1. 55b 38. 14+1. 96b
N4 45.41+4.90ab 54.40+2. 96ab 22.49+2. 25h 45.94x7.27ab

NCK 45.92+6. 89ab 57.05+2. 16a 23.02+2. 49h 50.49+1. 0da

2.2 @RBMEXERFENNE

2.2.1 FHEREREE(NR) I 2 a4, A — i &K
R BEE A F AR, A S RS 335 il
R A S R R B 728 (1 NR T 1 24 2 e il 2%
ALk AR R IR FT A K B 5 KE, B JS TP AR T R, X
[ — A SIS )i 205 0 NR TSR BEAT LU, e Bl 728
EAFIHAR AL A NR EHE TR EES ;2
I, N4 NCK A9 NR 36 P40 8% N2 & E 4 e

85. 55% 1 84. 87% , T JcE 335 LE4R T WA [ &AL B
[ NR WG PEZE AN B3 Bl A B WIS 22 R 8
W R WU N4 (19 NR 3G M 2 T H A it
AL fh Bt 22397, N3 R N4 9 NR 1§ PE B & & T
NCK XA [ 28 i 5 28t ) b e ) NR 36 M T L
B RS ZEPREUKE (NTUN2) T AR A = 28
A AN ARE 728 B NR IEPEIA S 5 T v R R L A
HeE 335 7Em AUKE (N3 N4) T, 46 E 335 A NR 1%

1 Nl N2 e N3 N4 == NCK
6001 6001
% 5004 a 5004
:f 400- 400-
%g 300+ a a 300+ aa
S b
=1 i i gNa
%é 200 alg s aa 200 ) o
S 1004 be aa 100 bb a
g o i BN
K\ ShEnh 223 MR R WAWH KW\ CH Hhnk 2 R B
P L=l

Critical growth stage

FE A HURPY 7283 B L JE T 335, AR/ NG FREROR R —IHBI A R AR BE B 22 5 8.3 (P<0.05) . T,
Note: A: Jingnongke 728. B: Xianyu 335. Different lowercase letters indicate significant difference at 0. 05 level
among treatments at the same. The same as following.

2 MERENERHEERERENRM

Fig.2 Effects of nitrogen application on nitrate reductase in maize
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PER S TR 728

2.2.2 EANER % REE(NIR) & 3 AT, [E— it
RACET  BiE AT AR, & A s 08 A e &
335 AR AR S A s AR B 728 9 NiR 16 PR 34 25
XU 26 A R 3 Sl NiR J6 1 4078 il W 11 305
BB, X R — Aot U9 AS [) R0 A B ) NiR 36 P R A 7
P, kB 728 19 NiR WG PETEAE B R IR B K
55 T 22 ) HESR A I N2 B NiR TR

T NCK, 46 335 764 B i WA [R) &0 4b # a] 1)
NiR 1GPETC o 3 25 5 Bk 22 N4 ) NiR 8
NCK {53 5 46. 32%, YT ShFRE A9 NiR 5%
PEAT A, AR UK (N1 N2) TR (R R0 S o o
ABE 728 (1 F-H5 NiR TP BH i = A AR b o
£ 335; @ AUKTF(N3 .N4) T, 5EE 335 (9 NiR 3915
PERT R & T AR 728

— NI vz N2 pEmm N3 S N4 == NCK
164 A 16 4
B
~ 14+ 14+
Eo12d 12- 2
e a a
- 10 a 10
= F
4 78| 4
wg 2 ) 0
s 6 é 61 i
¥z a 8
ZE 0 44 . 44
5 . :
Z ol JENH JENE ) ok AN 0 {
WA KBINCH ek 223 R RS #
KRR H

Critical growth stage

3 HEREXERILAHEREREN

Fig.3 Effects of nitrogen application on nitrite reductase in maize

2.2.3 BRBEASRH#(GS) WK 4 aTAl Rl —jiE
RN AR R 208 KRR G GS 3 14 R B 4%
o BEEA T IAER , R G 8O G A U R 728
(1) GS W5 T B 4 v AR A8ORL Al R e K 335 1Y
GS T M 2 e TH 5 FR AR A e it R X Ak R
728 ANFIAE I GS 1A E R K 22 5% 1k
I, N2 1Y GS PP T NCK 72 R MU N3
() GS 1M S 25 w50 b i 20 Ak B o e A e 223
NCK 1 GS i Mt iy, H W 35 5 T H A it &AL 2 5 e
TG N4 19 GS 15 ME 3 5 T NCK, Bt it

s N3

N1 vzzz2 N2
604 A
Z 50 a
:in 40 bbb 1
\gg 304 g b a
O —
2 204 e §§
5 H ; bb a aa
o K
O b
0 ﬂéé [ b
WATH KM\ Shnk ] R BN

RAEMIBGIN, 26 335 (9 GS T6 PE7E 4 A= & i b s ik
ST R BEAR Y A FEARCT T, N2 1Y GS TG TR
2R T A it 280 A B 5 E R W A0 | R R
HH,N3 19 GS 1 Mt 25 1 T At it A 34 5 7E b A
22151 NCK [ GS Wi Pk fie i, H 5 N3 22 57 K35 i oK
2.2.4 R EARE(GOGAT) K 5 Al Al i A&l
X R AR 728 AN [E] A= B I GOGAT T 4 i 8 4 77
TERR 25 TER T ], N2 19 GOGAT 1 1 B & m T
Hofth it A0 385 AE R W 1 28], N4 9 GOGAT 1% % ik

N4 == NCK

60
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B4 HBEEXEXRSIBREREERNZIT

Fig.4 Effects of nitrogen application on glutamine synthetase in maize
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FET N FEfh et 2239] N1 A9 GOGAT 1% 1 i % &
T it 2 Ak B AE HE R M, N4 ) GOGAT 1 1 W 3
e T A &AL B 5 7E B N2 ) GOGAT ¥ 7 12
v T bt A i i R P R R R

wzza N2 g N3

RIS FIIEE 335 B GOGAT 15 MEAE 4 A= B i 1) R 3
SeTh I R S FEBR T 0 Fl i ek 22 30 A 3
H1,N3 1) GOGAT 1 PE34 e, 70 4% NCK 8 35 42 5
31.39% .82. 63% 1 87. 53% .,

=~ N4

== NCK

6001 g
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200

100

— N1
g 600+ A
[
T 500 a
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#HE 4001 .
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<< = 3004
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5 HMEgXEXRSIRE KB

Fig.5 Effects of nitrogen application on glutamate synthase in maize

2.2.5 RABLEARHEE(AS) WHE 6 P, [ —ji
FUKFF BEE A TR, O FPY AS TEPE 2
SEREARG TR e Bl A AR RN IR A = R
TSR U ARE 728 45 BIRHIAY AS 5 PR BRI
mE AR S FESRCTTI L N4 By AS MR E S T
NCK s £ R WA TR0, N2 1 AS T M B 2 s T

NI vzzz2 N2

1004 A

80 -

AS &k

AS activity/ (mg-h'-g" FW)

RIS Rl 2250 R R

mEm N3

oAbt SR04 B, A Jil g ek 22 )R 0T, N3 Y AS IR
P 2 o At A B e S ke R G R R e
SeE 335 RN[RAH I AS T5 PR 52 i A7 7 5K 22
S EEREIU T Jeb il it 22 309 AR 300, N2 A AS i
WMl B NCK B 2% 18 & 62.36% ., 6.14% Fil
12.17%.,

N4 == NCK

100+
80 -

60 -

a
40
20
0
R

RegEE

Critical growth stage

El 6 MERENERRLBRA MBI

Fig.6 Effects of nitrogen application on asparagine synthetase in maize

2.3 @REXEREERILIE

X AR S e 3 PR e 3k 1 g I 5 SR 1R 7.8
FIR o AR T 4T T, FE R 1 AR 728 Fi e
E 335 B NR .GOGAT1 .GOGAT2 FEPR A F ik fa 1 i
F M ERCRPRL 728 (9 NR FE AR A B B E
THEE 335(P<0.05) (K 7) . AHECT 411, e fih i
22 W ANE S HUARBE 728 F) 6S1-3 FE R A XT3

ik B (P<0.05) s 7EHES N, e 335 (1Y GS1-
3 LA IR B LI (P<0.05) (K 7)., M
T, AR F W, PR ARG GS1 -4 3L AR X
FIR R B E TR (P<0.05) (B4 TR T L E
FETEZE S, MEA T RS, AR 728 19 GS1-4 3
PURRDG 2 ah i 4 2 1 U, HE SR I IR 3 B /IME (81 8)
AT W], 5k 728 7EHER WA AS1 Al AS3 3
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AN ekt B2 FiH(P<0.05) . FHAS TR, 5
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Fig.8 Effect of nitrogen application on relative expression of key enzyme genes in nitrogen metabolism
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Abstract :In order to study the regulation mechanism of nitrogen metabolism in different nitrogen-efficient varieties, the
high-nitrogen high-efficiency corn variety Xianyu 335 and the low-nitrogen high-efficiency corn variety Jingnongke 728
were used as test materials. Five nitrogen fertilizer applications were tested ; 120 kg+hm™, 180 kg+hm™, 240 kg-hm™,
300 kg-hm™, and 360 kg-hm >(NCK). Using the local field nitrogen fertilizer application (NCK) as control, we
explored the responses characteristics of different genotypes of maize on nitrogen transport, key enzyme activities, and
key enzyme genes of nitrogen metabolism to reduced nitrogen fertilizer application. Our results showed that when the
nitrogen fertilizer application was 240-300 kg-hm ™, the nitrogen content of Xianyu 335 reached its maximum value at
each growth stage, and yield reached a high level. When the nitrogen fertilizer application was 180-240 kg+hm™, the
nitrogen content of Jingnongke 728 reached its maximum value at each growth stage, and yield reached a high level.
Under low nitrogen conditions, compared with Xianyu 335, nitrate reductase (NR) , nitrite reductase (NiR) , glutamine
synthetase (GS), glutamic acid synthetase ( GOGAT) , and asparagine synthetase ( AS) of Jingnongke 728 maintained
high enzymatic activity throughout the entire maize growth period. Compared to the elongation stage, the expression of the
NR gene of Jingnongke 782 was significantly increased in the flare opening stage. The expression of GOGAT1 and
GOGAT?2 genes of both varieties were significantly up-regulated from the flare opening stage to the filling stage. During
the silking stage and the filling stage, the expression of the GS1-3 genes in Jingnongke 728 was significantly up-
regulated. During the filling stage, the expression of the GS1 -3 gene of Xianyu 335 was significantly up-regulated.
Compared to the elongation stage, the expression of GS1-4 genes of both varieties was significantly down-regulated in
other growth stages. The expression of AS1 and AS3 genes of Jingnongke 728 were significantly up-regulated in the filling
stage compared to the elongation stage. Compared to other growth stages, the expression of the AS1 gene of Xianyu 335
was significantly up-regulated in elongation stage. There were differences in the response of different genes to nitrogen
fertilizer at different growth stages in maize. The results of this study demonstrate that significant differences were obseved
in the regulation of nitrogen uptake by key nitrogen metabolism enzyme genes in different nitrogen-efficient varieties of
maize. This study provided the basis for understanding the regulate characteristics of nitrogen uptake of different nitrogen
efficient varieties.

Keywords : maize, nitrogen metabolism enzymes, gene expression, nitrogen accumulation



