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Table 1 Harvest year, variety, soil type, sampling stages and selected soil chemical properties (0-20 cm soil layer) before maize planting at
6 experimental sites in Guanzhong area
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No. ocation Year Variety Soil type value (rgéﬁtgell’/) (gke")  (mgke) (mg-kg) Sampling stages  References
1 R EF A 2004 &K 108 1t 12.7 1.40 244 146.9 V3,V6,VIO,R2,R6 48]
2 MER SRR 2004 P 10 1t - 123 0.96 15.9 138.8 V3,V6,VIO,R2,R6 A4 l19)
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e Voo n WH, R1CHMEZ20, R2 GHERIN, R3 WFLEIN, RS UESHN, R6 AA4# .
Note: Vn stands for n-leave stage, R1, R2, R3, R5 and R6 for silking, blister, milk, dent and psychological maturity stages, respectively.

W5 3 s 2 NMEIRRE, —/MiAE R 4 MEEL
L, 43514 NO. N100. N200. N300, %A 5 AN
NEALEE, 3504 NO. N44. N150. N256. N300. #FHio
i 142.5 kg/hm* K,0 F1 75 kg/hm? P,Os /5 A8, FE
Ay AIAE V6 JHM V10 JHiEHE, 2 MRS 50%, EEER
TR 10~15 em ALTFFB S E. B2 TAKFEGRERE 1 K.
Rl B 5.76 JIRR/Mm?, /NX TR 25 mP.

I 4 B 5 NMAEIALEE, 53510 NO, FP R B0
WEAEALFE, 300 kg'N/hm?) , N225. N300. N375. FP &b
R AR il (O XA IR I Bl R A
W57 BT, N225. N300 H1 N375 Ab B %0
60%7E NN, 40%7E V10 WiEjfi. A5 V1o ]
SEK S0 mm. FREESE R 7.5 JTHR/Mm®, N TR
25 m%,

RIS A6 LR T AL SR R K A AR 2
RIGW AT, P X E KRN . 1ZREH 6 MR
AEALER, 435245 NO. N100. N200. N250. N300 A1 N400.
RAESr 3 WKt 5 40% K R BELE 3G AT S e - 3R
BN 35, 30% M EUIE 3 HildE V1o JIAT R1 B s #EH Lt
N o SR WG RVER 23730 9 40 1 80 kg/hm? AR HIZK
O RSN RARBE K . P2 BE N 8.5 Jikk/mm?, /N IR
56 m%,

L EATE IR ER 3~4 K, BENLX A8, RN

JRZ, AZIARI BT/ it A, BRI G iR sl i
RS ) AR (AL EER TR X R
BN R AR R JEE — bt N . S iE X R R K AE AR
1) 6 ARIA/NZWGR G /R, 76 10 AYMGR. EAEFIE
FARKIERFER 4 H NER, 9 Aok, wEANEK
7 N S IS A TR B, 3T I W T R
FEERAE o AFERLS AU FK SRR AR R, (AR AT
KT 9 thm® =il P, EURFRORL R (iR B0 7
9.5%~10%7c 47 . AR HIIA WK 1 H 152 30k
1.2 BRSO

FEEK V3—R6 B IIREAT My b3 A5 47 5 ORE A
BEE E RN, ARG AR 1 o, &
REUFEIE, B I bR, (E - NMX H i BEHLE 3~10
PEEK . FPFE R IZ AT 3, N 105 CHUR R &
30 min, £ 70°C LR FTE, BN EAHY)
FEdh, UL E B0E 0 B S 88 B & A w, 1HEAE
MR SRR, R 1~6 MILWEER] 222 4B
SR B, e AR S i X R B 58540 331 g 78 FiT 144
HE

N FH SPSS B A EAT T 22 53 M, W Excel 24T ##is
AbFRRIZ ]
1.3 BURSH

AT AR IR AR 2k, e o TR A v OB s



%13 3

MR D% A i DX T A I T SR P R A 2k 10 3t 7 AT 137

25, BIEET Justes 25711994 4RI & SUIAE S —Hh A4
R BEA BRI 2E K ST AE 2 W R A AR I 50
WRPE . AR I R L i 2 L B R

1) X EEA BT AN RV KT REEURE R Hb b8 A= 4
JCRERE I IR BEAE, ik 5 ZE oy Wi s HE AR K A 5=
BREMREES T HAEAKERIT I 2) M THEAEARE
W AVEM AR TR ORI kL, T A Rk
BEAEI IR R UL RIS 3) X TEMAEKRAZE
FoU M i Rk, e B AR i I AR
AR KA . 4) RRRIORE I B I SRR i ik
S Mh 22 5 DL R AR W 1 R A A b (1) HIE 28 1) A s IR LA
FRILTE o

e S A P8 o il 2R AL Ny -

Ne=a-W* (D

A Ne NIGHEIRE, gkes W kT KM A
BB, tvhm®; o NI KM EETEWEN 1 tvhm?
I RREAR IR A R s b R R AL, 4l e i)
RG-S4

2 BREDM

S E DX PRI REL TR B O A /N 22/ R OK B AE T B R
R PR PIOR Sl B Ok & /N B ROK A . Rl X BTl 2 iR
BRI geil, e E KRR R BN 6 J7k/hm?,
FEECTHN 7.5 thm?, ARAETE R 5.5~10.5 thm?, ZEF K
JEV9 105 d; TR ORISR FRE A 8.5 Jikk/hm?,
FEECTEIN 11.6 thm?, Z8(BVu N 3.8~15.1 thm?, ‘£
B IAKEE 00 158 do BRI R % B2 A AL & K R
iV LRI KSR TR & Yue ZPHF5T
W, H X KRB A R BRI 77 &
WRES FEE . 5 B KM I R FE AR B th Z AN TA] o
DR] LG AR AIE 50K 3 531 5 7 0% A i IX R ROR R b R AR
TR R EIR R, HEfR M, 50
DX FORAR G, I R ERE R R R D, A
SCAN e A 380 K G EL 113 56 Z5000 ok 1 ) o 2 1 S S RS
ok AR, K K BASk — B 1 7 b SR A RN
TR SRR, 1 & T R L A X el A AR
2% M8
2.1 RHEXEEKIGFREIREHEMEELFLEIE

XFRHPREX ) 3 AR ECKIRE, AWk
14 AL S A9 LR s v (B 1D, BIFESE—
My B A T R AS BRI AR ) AR K SO AR B 15 TR
PR RR RIRE . fEIX 14 A%, sh B3 e e KT
1 t/hm?* B4 TS R 1.4~15.9 t/hm* (n=11) , HIN
B AL LA 9.0~21.5 g/kg, B W9 A 1
V6—R6 Wl FET0X 11 NMEE &, T KPR E
T K I R E AR 2 (B 1)+ Ne=22.5W " (W
> 1 t/hm?, R’=0.92, P<<0.01) . Hu E¥AEWENT
1 t/hm® [ EHRAL 3 41, AB4LJEH % 0.08~0.79 t/hm?,
AN SR JE AR AR VE Ol 22.9~24.5 g/kg, “PIME
23.4 g/kg, W& T afl (R w=1 t/hm? iy Bk it 2 3
BRI A EOR D

N con
>

2 4 6 8 10 12 14 16 18
Mo bR A

Aboveground biomass/(t-hm?)
B/ 1 kPR EERERRRE Ne th £
Fig.1 Value and dilution curve of critical nitrogen content Nc for
irrigated summer maize in Guanzhong Plain
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Fig.2 Nitrogen nutrition index (NNI) of summer maize at
different N treatments for experiment 4
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Fig.3 Value and dilution curve of critical nitrogen for rainfed
spring maize in Weibei Highland
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Fig.4 Nitrogen nutrition index (NNI) of spring maize in Weibei
Highland at different N treatments for experiment 6
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Fig.5 Comparison of critical N dilution curve for spring maize in
Europe (Plenet) and Weibei Highland and summer maize in North
China Plain (Yue) and Guanzhong Plain
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Abstract: The nitrogen nutrition index (NNI), derived from the critical N concentration dilution curve, allows the
discrimination between crop N status under shortage and surplus N supply. The on-farm survey results shows that nitrogen
fertilizer is excessively used in maize production in Guanzhong Plain. However, the famers are lacked of an efficient and
simple nitrogen status diagnostic tool to guide the nitrogen application both for increasing crop yield and reducing
widespread environmental pollution as well. The objectives of this study were to build and validate the applicability of the
critical N concentration dilution curves for summer maize in Guanzhong irrigated area (with the whole growing period of
about 105 d) and spring maize in Weibei dryland (with the whole growing period of about 158 d), respectively. The modeling
procedure was as following: 1) to collect and analyze 8-site-year (2004-2012) field experiments data under different N
application rates in the Guanzhong Plain according; and 2) to determine key points of the critical N concentration curve using
data for modeling and to validate the curve using other independent data. Results showed that there existed a negative power
function between aboveground maximum biomass () and critical N concentration (Nc) (summer maize: Nc=22.5W*"; spring
maize: Ne=25.3W %) when aboveground biomass was >1 t/hm®. When aboveground biomass was <1 t/hm? the critical value
was 23.4 and 32.2 g/kg for summer and spring maize, respectively. The critical N dilution curves were lower than that of
spring maize in France and close to that of summer maize in North China Plain. The critical N dilution curves were validated
through the NNI defined as the ratio between measured N concentration and critical Nc. The results showed that the nitrogen
nutrition index model could be used for accurate diagnosis of maize plant nitrogen status and that plant nitrogen nutrition could
be affected by both N application rates and dates, i.e., NNI value would generally increase with increasing N rates under a
certain fertilization mode. For example, the average NNI value over summer maize growing season improved from 0.81 to
1.16 as the N rates increased from 0 to 375 kg/hm® in Guanzhong irrigated area, while the average NNI value over spring
maize growing season increased from 0.53 to 1.22 for N rates from 0 to 400 kg/hm® in Weibei rainfed area. Maize would get
nutrition imbalance when nitrogen was applied only as the basal fertilizer or with inappropriate fertilizer ratio of basal and
topdressing. For example, for summer maize with 300 kg N/hm?” applied only before planting, the NNI value were 1.18 and
0.91 in vegetative and reproductive growth period, respectively, indicating that extravagant and deficient N uptake in early and
later maize-growing season. For spring maize with 70% N applied prior to anthesis date, over-supply of nitrogen was found in
vegetative growth stage for all treatments of N=200 kg/hm®. The present critical N dilution curves could be used for the
diagnosis of maize nitrogen nutrition, providing a key technical approach to precise N fertilization management in maize
production in Guanzhong Plain.

Key words: crops; nitrogen fertilizers; diagnosis; critical N concentration dilution curve; nitrogen nutrition index; Guanzhong
irrigated zone; Weibei Highland



