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Establishment of Nitrogen Nutrition Diagnosis Model for Drip-irrigation
Cotton Based on Critical Nitrogen Concentration
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Abstract; A critical nitrogen concentration in plant above-ground biomass, which is defined as the
minimum nitrogen concentration required for maximum plant growth, can be found at any time in the
growth cycle. To determine the critical nitrogen (N) concentration dilution curve with different nitrogen
levels for drip-irrigation cotton in the Manas County of Xinjiang. Field experiments were carried out with
cultivars of Xinluzao 45 and five nitrogen rates (0 kg/hm’, 120 kg/hm*, 240 kg/hm*, 360 kg/hm’, and
480 kg/hm’) were applied. Results showed that N concentration in above-ground biomass was declined
with accumulated physiological development time after emergence. The relationship between the above-
ground biomass and critical N concentration can be described by the power equation (N, =3.91W_ %) |
with @ =3.91 and b =0. 24. The relationship between the correlation coefficient was 0. 906. Through the
root mean square error ( RMSE) to verify this model, validation results showed that the model had a good
simulation performance. Based on the critical N concentration model, the model of nitrogen nutrition
index (NNI) was developed. According to the NNI under critical N concentrations, it was concluded that
240 ~360 kg/hm” could be used as the optimum N application rate of drip-irrigation cotton in Xinjiang.
Key words: drip-irrigation cotton; nitrogen fertilizer levels; biomass; critical nitrogen concentration;

nitrogen nutrition index
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Fig.3  Nitrogen absorption distribution rule of aboveground organs of drip-irrigation cotton under different nitrogen levels



280 & A Bl B ¥ i

2018 4

WAL AE R R R RIS & A 2 PR s,
R B SR N 47,05 g/kg [ R 23.33 g/kg, [ IR
7 50. 41% 2511 5 R M 16. 84 g/kg [&F] 7.00 g/kg,
W A 58.43% . F T B8 L RlIE 3 59 5 1, NO
N1 N2 i1 N3 b B X 0P fIZE 0 & R A B &
Wi, 76 N4 KPR A7 3 25 5 i 25 3 S0 i B AIR
HREIMERHEBRA L M AERIAN, FR0NE
A TREE LT, X2 d Tl a8 02 0l
BB AERG I, 758 0 AR R B, BRER AU
LW R G S 105 d UG B RS 44 ) =
G EUN , BB AR AR A A I R 58 B, M 2R
ORE e e N i e R 1 e RN &4 R 3
B S U B A T

2.2 fEEKTFEXEERE EEYEMEIRED

SRAMZM

LI WO W1 W2 W3 W4 2354 % NO N1 N2
N3 (N4 it 7K P T i A bR R i B A ) i
(kg/hm *) 3 1 BRI S5 AW, 0 35 M40 A7, 75
AN IR Z K AR R B/ MK W3R W
W2 W1 WO, i P AR AE 19 3 L 30 A ) B A2 )
PERRIMIE AN, NO N1 N2 N3 N4 K- b 3 A= ) &
A 60 K F A 125 K 3 > 5 D 243.49% |
423.48% ,519.93% ,573.53% ,561.79% , H. H 7 N3
KT IR R, 5 NO N1 A7 i 35 22 5%, 5 N2 N4 G
255 UL A HA AR PP SRR BT 3 2 it
ARAEFASRENE T AR AL A 2L 2 2 2

R1 HWEKENBHEREEDENSERTUHZE

Tab.1 Effect of nitrogen levels on dynamic change of nitrogen accumulation in aboveground biomass of drip-irrigation cotton
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Fig.4 Change of aboveground nitrogen concentration
accumulation dynamic of drip-irrigation cotton under

different nitrogen levels
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Fig.5 Nitrogen concentration dilution curves for

drip-irrigation cotton
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Fig. 6  Validation of critical nitrogen concentration

dilution curve model for drip-irrigation cotton
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