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Abstract: In order to determine the effect of nitrogen application rate on the yield formation ofextreme-
ly late sowing winter wheat in northern Xinjiang, Xindong 18 was selected as the material and ran-
domized block experimental design was adopted. Five nitrogen treatments of 0 kg « hm *(N,), 75 kg *
hm 2(N;), 150 kg « hm *(N,), 225 kg * hm *(N;) and 300 kg « hm *(N,) were set up in the field.
The leaf area index, dry matter accumulation, plant nitrogen accumulation, nitrogen fertilizer absorp-
tion and utilization efficiency and their relationship with yield were systematically studied. The results
showed that: with the increase the amount of nitrogen application, the leaf area index, total photo-
synthetic potential, the accumulation of dry matter, and the number of days of rapid accumulation of

dry matter increased, among which maximum leaf area index (4. 57 —4. 76 and 4. 58—4.79) and total
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photosynthetic potential (181.50—206. 43 m” «+ d * m * and 185.09—208.13 m* +d * m *), maxi-
mum dry matter accumulation (19 903. 28 —21 821. 78 kg « hm % and 20 519. 38 —22 249. 95 kg
hm™?) and duration of rapid dry matter accumulation (26.2—27. 3 d and 26. 6—27. 3 d) were signifi-
cantly higher under N; and N, treatments than those under the remaining treatments. There was no
significant difference between Ny and N, treatments. With the increase of N application rate, nitrogen
accumulation in grains at maturity was increased; nitrogen transfer before anthesis was increased,
with all organs ranking as leaf = stem sheath > spike. Soil nitrogen contribution rate, nitrogen fer-
tilizer utilization efficiency, nitrogen fertilizer absorption efficiency and nitrogen harvesting index all
showed a downward trend with the increase of nitrogen application amount. The utilization efficiency
of nitrogen fertilizer and nitrogen fertilizer agronological efficiency has a tendency to rise first and then
decline, among which N; treatment was the largest (60.52% —65.64% and 6.35—12.48 kg *+ kg ).
The grain yield of N, treatment was highest, 21. 27 % —40. 51% higher than that of N, treatment.
Under the conditions of this experiment, the optimum nitrogen application rate of winter wheat in ex-
tremely late sowing in northern Xinjiang was 225 kg * hm ? (150 kg « hm ™ ? at jointing stage + 75 kg *
hm™* at booting stage).

Keywords: Nitrogen application rate; Winter wheat; Extremely late sowing; Dry matter; Yield; Ni-

trogen utilization
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Table 1 Basic nutrient content in 0—20 cm soil layer
o
ﬁ‘:{” ()?—Tﬂﬁ;y Effective nitrogen/  Available potassium/  Available phosphorus/ IﬁIH {ii
ear rganic/ /o (mg * kg~ 1) (mg+ kg D) (mg * kg~ 1) pH value
2021—2022 1. 50 62.5 72.0 47.5 8.4
2022—2023 1. 20 65.5 63.3 50.0 8.2
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Table 2 Precipitation and average temperature during the wheat growing season
) b S Month AT Total
SAH Tota
Year Index 11 12 1 2 3 A 5 6 7 N
2 =N
2021—2022 Preci][j:i':t?:if)uﬁ/mm 1.2 233 2.0 8.6  48.6 32,5 13.7 12.2  24.0 206. 1
=
Temp;,ﬁ‘re/nc —2.4 —50 —6.8 —6.9 2.4 13.4 32,5 239 24,1
2022—2023 Precigﬁf;i/mm 58.0 9.7  23.6  11.2 46.6  29.9 5.8 3.8 5.7 194.3
]
Temperature/C 15 —12.2 —12.6  —5.8 4.2 9.6  15.6  24.0 25.6
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J: Jointing stage; B: Booting stage; A: Anthesis stage; A10: 10 d after anthesis; A20: 20 d after anthesis. Different letters above
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Fig. 1 Effects of different nitrogen application levels on the leaf area index(LAI) of the extremely late sowing winter wheat
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Fig. 2 Effects of different nitrogen application levels on the photosynthetic potential of the extremely late sowing winter wheat
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Fig.3 Effects of different nitrogen application levels on the accumulation of dry matter in the extremely late sowing winter wheat

x3I AABERETLEENENTYWRAREBEE Logistic F 12

Table 3 Logistic equation of dry matter accumulation rate of the extremely late

sowing winter wheat under different nitrogen application levels

Fr2E i [a] Duration/d

S I Vi o
Year Treatment Equation (kg *hm 2+d 1) ‘ ‘s . N
2022 N, y=13825.7/[1+e7-38070.125 1] 432.2 0.996 4 48.5 69.5 59.0 21.1
N, y=16049. 5/[ 1474177012580 ] 496.7 0.997 9 49.3 70.6 59.9 21.3
N, y=17798.2/[ 1+ e 62470. 11050 7] 491.9 0.997 9 48.0 71.8 59.9 23.8
N; y=21081.7/[1+e-32270. 100407 529.3 0.991 9 49. 8 76. 1 63.0 26.2
N, y=21928. 3/[1+¢-32170.008 90 ] 542.1 0.991 2 50. 6 717. 63.9 26.6
2023 No y=16337.5/[1+ewi012e0] 4191 0.9929° " 3.7 69.4 56.6 25.7
N, y=19274,5/[ 1+ 0 80170.00970 7] 480. 4 0.994 6 45.0 71.4 58.2 26.4
N, y=21173.7/[ 1+ 67070.097 40 7] 515.6 0.9951 44.7 71.7 58.2 27.0
N; y=23073.5/[ 1+ 72570.096 60 7] 556.9 0.994 7 15.7 72.9 59.3 27.
N, y=123482.8/[ 1+ 75470.096 60 7] 567.0 0.995 4 45.9 73.2 59.6 27.3
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t: The number of days after the seedling; y: The amount of dry matter accumulation; V, :

The time of the maximum rate; ¢1 and ¢ :
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Table 6 Effects of different nitrogen application levels on yield and its

component factors of the extremely late sowing winter wheat
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