FEHE 755 R 2A ] 2020, 26(4): 738-745 doi: 10.11674/zwyf.19307
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

HEREN T HE-MERE PRI BB AR R E AN

T4+al?, BEFE, FRZE, FLLY REE", IFHR"
(1 RA KA A W R TR S0 IR 2710185 2 WA RL BRI 1R 252000)

WE: [ HE ] WIai MG Ess, AREE AR LB RIE . [ FEe | RAIUN R R ITAGA, LAIAR
6 SRR, N0, 2. 4. 6. 8g/pot GHHHCIENO, N2, N4, N6, N8) 5 Mil& &, WFoeiEE axt 341
FHEPTARBBAHRRAEZ L, [ 4R ) E0GRI, WA BRI, ™8T s ERAL,
N2, N4 KhBEEATAR = 2 A RS B0 o T A B T BB R RS e i, 0L N8 Ab PR K A
HEA 2R R B PR, T U0 SR I ST JE AR, D N4 bRk, i N2 A P22 BN s AR RRACR
N MR B TR, ON FCRE RS BN R CNBAREETE, CNRBRAY
21.87%~29.76%, “NHRFE N 17.68%~33.61%, SHIACHIAALL, WHRIENFREEE . "N #BC SN N 7% %
R OON MR RFEAL, 8 XHALREN SR B8, PN BICR A, ON AR RN R R R, MR E
FRIRT A M LLB] (Ndfs) 2 66.35%~81.87%, TIEARIMA RN 114.44%~125.86%, iz lH AR
Wi RSy, HESARE, [458] N2 AHAER N B 58.65% . "N R R K 23.67%. N #i
KRN 17.68%, AIFEARIERAE S =AW RIREEA, Fer R4 TR RUERIE R, S ZUIRm R e, %
A, T 2 7 R B A A oK o

XBRIA: ML AR UNURES; RIERITR; RN ARk

Effects of nitrogen application rate on nitrogen absorption and utilization,
and fate of nitrogen in soil-cotton system
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Abstract: [ Objectives ] In order to clarify the effect of nitrogen application on high-yield cotton fields in this
region. It provides a theoretical basis for scientific nitrogen application. [ Methods ] The "N tracer method was
used in the pot experiment. It was conducted with Liaomian 6 as material, five nitrogen rates of 0, 2, 4, 6 and 8
g/pot were designed, and recorded as NO, N2, N4, N6 and N8, respectively. The experiment was conducted to
study the effects of nitrogen application rate on nitrogen absorption and utilization, and fate of nitrogen in soil-
cotton system. [ Results ] At harvest stage, with the increase of nitrogen application, the yield of seed cotton
increased first and then decreased. The seed cotton yield and harvest index of N2 and N4 were significantly higher
than those of other treatments. The accumulation of dry matter and nitrogen increased, and they all reached the
maximum in N8. At the same time, the N agricultural efficiency decreased significantly, and the N recovery
efficiency increased first and then decreased. It achieved the maximum value in N4, but there was no significant
difference with taht in N2. The uptake of fertilizer N increased significantly, and "N recovery rate showed a

downward trend in cotton plant. Positive excitation effect was produced in all nitrogen application treatments.
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With the increase of nitrogen application, "N residue and '*N loss of fertilizer increased significantly. After

topdressing, "N residue and "N loss increased while "N residue rate and loss rate decreased. This indicated that

the absorption and utilization of "N increased after anthesis, and the recovery rate of "N of cotton plant increased,

resulting in the decrease of residue rate and loss rate. The proportion of cotton nitrogen from soil was
66.35%—-81.87%, and the priming effect of soil nitrogen was 114.44%—-125.86%. [ Conclusions ] The recovery
rate of "N was 58.65% , the residual rate of "N was 23.67% and the loss rate of "N was 17.68% when nitrogen

application rate was N2. N2 can guarantee high cotton yield, reduce the input of nitrogen fertilizer, reduce losses

and improve the absorption and utilization of nitrogen fertilizer. In N2 treatment, soil nitrogen pool reaches a

balanced state, which could not only achieve high yield but also meet the needs of environmental friendliness.
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Table 1 Cotton yield and its components under different N application rates

5 R FTE (glboll KIP OO RPRPR @plany EBIR (gplany  KCIRAREL (%)
Treatment Bolls per plant Boll weight Lint percentage Seed cotton yield Biological yield Harvest index
NO 13.30 ¢ 5.06 b 42.15a 67.34d 229.79 ¢ 2931¢
N2 15.86 a 544 a 4195a 86.27 a 249.12 b 34.66 a
N4 1577 a 550a 42.14 a 86.71 a 264.95a 32.75 ab
N6 14.89b 552a 41.86 a 82.12b 266.81 a 30.78 be
N8 14.39b 543 a 42.10 a 78.19 ¢ 268.72 a 29.10 ¢

IE (Note) : NO, N2, N4, N6 and N8 X i K HIti%& K 0, 105, 210, 315, 420 kg/hm? 5 [F) 51503 J5 AN 7 525 R A [F) Ab B 6] 2% 5
% (P<0.05) . N rates in NO, N2, N4, N6 and N8 are 0, 105, 210, 315, 420 kg/hm?. Values followed by different letters in a column indicate

significant difference among treatments (P < 0.05).

%2 FREHRE THIETIBRESFIA

Table 2 Nitrogen absorption and utilization of cotton under different N application rates

Ab AR (/plant)  MAFRFE B (g/plant)  AFRHIREL (%) FILRFFIHS (2/g)  AUERINCE (%)
Treatment Total N uptake Cottonseed N uptake N harvest index NAE NRE

NO 4.63d 3.30d 7144 a

N2 6.47c 4.07 ab 63.05b 947 a 57.82a

N4 7.76 b 433 a 55.76 ¢ 4840 61.20a

N6 8.36a 3.83 be 4587d 246 ¢ 50.76 ab

N8 8.72a 3.50 cd 40.28 d 1.36d 42.57b

I (Note) : NO, N2, N4, N6 and N8 X Kk FHE & 9 0. 105, 210, 315, 420 kg/hm?; [R5 EHR 5 A Rl R: R A A 2 3] 25 5 B 3
(P<0.05) - N rates in NO, N2, N4, N6 and N8 are 0, 105, 210, 315, 420 kg/hm?. Values followed by different letters in a column indicate significant

difference among treatments (P < 0.05).
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Table 3 Effects of °N rate on soil nitrogen and fertilizer nitrogen absorption

A K281 fbEn >k A +32%( From soil nitrogen >k A HEBHA From fertilizer nitrogen
Growth stage Treatment (g/plant) Ndfs (%) (g/plant) Ndff (%)
WIAEH] Initial flowering NO 1.89d
N2 246 a 87.36 a 0.36¢ 12.64 ¢
N4 2360 75.52b 0.77b 24.48b
N6 2.31b 73.62 b 0.83b 26.38b
N8 2.12¢ 68.77 ¢ 0.96 a 3123 a
Y3k Harvesting NO 4.63 ¢
N2 5290 81.87a 1.17d 18.13 ¢
N4 5.61 ab 72.28 b 2.15¢ 27.72b
N6 582a 69.58 b 2.54b 30420
N8 579a 66.35 ¢ 293 a 33.65a

I (Note) : NO, N2, N4, N6 and N8 X Kk FHE & 9 0. 105, 210, 315, 420 kg/hm?; [R5 EHR 5 A Rl R: R A A 2 3] 25 5 B 3
(P<0.05) - N rates in NO, N2, N4, N6 and N8 are 0, 105, 210, 315, 420 kg/hm?. Values followed by different letters in a column indicate significant

difference among treatments (P < 0.05).
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Table 4 Priming effect of soil N under different application time and rates

AbFR Treatment FLJiti Basal application jEJiti Topdressing BT Sum
N2 130.27 a 103.50 b 11444 a
N4 125.15b 118.55 ab 121.23 a
N6 122.16 b 12842 a 125.86 a
N8 112.08 ¢ 134.03 a 125.05a

¥ (Note) : NO, N2, N4, N6 and N8 % i K HIfE 54 0. 105, 210, 315, 420 kg/hm?; [RIZVECHE G A [F) 1) 36 m  [F)Ab 23 ) 22 55 b 3%
(P<0.05) . N rates in NO, N2, N4, N6 and N8 are 0, 105, 210, 315, 420 kg/hm?. Values followed by different letters in a column indicate significant
difference among treatments (P < 0.05).
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