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Abstract: To investigate the effects of combining controlled-release urea (CRU) with regular urea on post-anthesis

carbon metabolism and yield of weak-gluten wheat, this study employed 60-day release CRU (CUg,,), 150-day release

Y #5 H 87 :2024-08-30

CRU (CU;,,) and regular urea under a nitrogen

application rate of 180 kg/hm’. Six fertilization treatments

ELTE 280 PO 7= b B AR e R 8 i% & T ( 3400002224-

) were designed, including NO ( no nitrogen application) ,
26000100009) ; {ix Ml A 45 P35 H ( XKJ23501) & g NO ( gen app )

BB T 50(1998-) . 5 LM A B-LBE5E  BF5c 01 CK ( conventional fertilization, the mass ratio of basal fer-

MHEE 540 A B 5. (E-mail) winagain @ stu. ahau. tilizer-tillering fertilizer-jointing fertilizer was 4 : 3 : 3),
edu.cn M1 (40% regular urea as basal fertilizer + 30% CUy,, as

BIEE 4 4, (E-mail) c217@ ahau.edu.cn basal fertilizer + 30% regular urea topdressed at the joint-
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ing stage) , M2 (40% regular urea as basal fertilizer + 40% CUy, , as basal fertilizer + 20% regular urea topdressed at the
jointing stage) , M3 (40% regular urea as basal fertilizer + 30% CUg, ,+ 30% CU s, , as a single basal application) , and
M4 (M3 with CRU banded along the seed row). The influence of different modes on carbon metabolism enzyme activities,
carbon metabolism intermediates ( such as sucrose) , yield and grain quality were analyzed. The results indicated that differ-
ent CRU fertilization modes significantly influenced carbon metabolism 7 days and 14 days after anthesis in wheat. Among
them, the M2 treatment significantly enhanced the activities of key enzymes involved in sucrose metabolism and starch syn-
thesis in flag leaves and grains. Compared to CK, sucrose content and starch content under M2 treatment increased signifi-
cantly 7 days and 14 days after anthesis. Grain yield under M2 treatment was significantly higher than CK, whereas no sig-
nificant differences were observed among CK and the other CRU treatments. The number of spikes under M4 treatment was
significantly lower than CK, but no significant differences were observed among the other treatments. The number of grains
per spike under M2 treatment increased significantly compared to CK, while no differences were observed among the other
treatments. All CRU treatments improved the 1 000-grain weight significantly compared to CK. At a nitrogen application rate
of 180 kg/hm”*, all fertilization modes resulted in flour quality parameters that met the national standards for weak-gluten
wheat. These findings suggest that the mode of applying 40% CU, , as basal fertilizer and 40% regular urea as basal fertiliz-

er, combined with 20% regular urea topdressed at the jointing stage constitutes an optimal and simplified fertilization strate-

gy for soft wheat production.
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Table 1 Effects of combined application of controlled-release urea

and regular urea on wheat grain yield and its components

Hist HREEL iﬁﬁtﬁz T s
(x10*F,1 hm?) (ki) (g) (kg/hm?)
NO 269.00c 33.03d 42.73a 2 804.60d
CK 435.33a 44 71be 36.06d 5 358.28bc
M1 437.00a 45.97ab 38.88bc 5 561.58ab
M2 439.67a 46.95a 37.81c 5 661.02a
M3 426.33ab 44.36bc 38.91bc  5251.98¢
M4 412.67b 44.06¢ 39.43h 5 345.76hc

NO; At EAE ; CK . JitiF MR 180 kg/hm? ; M1:40% 518 JR % +30%
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Fig.1 Effects of combined application of controlled-release
urea and regular urea on SPAD values of post-anthesis

flag leaf in wheat at different times
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Fig.2 Effects of combined application of controlled-release urea and regular urea on activities of sucrose phosphate synthase ( SPS) and su-

crose synthase (SS) in flag leaves and grains of post-anthesis wheat
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Fig.3 Effects of combined application of controlled-release urea and regular urea on sucrose content in flag leaves and grains of post-anthe-

sis wheat
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Fig.4 Effects of combined application of controlled-release urea and regular urea on starch-related enzyme activities in post-anthesis wheat
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Fig.5 Effects of combined application of controlled-release
urea and regular urea on starch content in post-anthe-

sis wheat grains
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Table 2 Effects of combined application of controlled-release urea

and regular urea on the quality of weak-gluten wheat

ﬁEIF’Jﬁ ‘i@ﬁijﬁ i WAL w2
b P T R (mL) Hﬂ‘_lﬂJ Eﬂ‘_IDJ
(%) (%) (min)  (min)
NO 9.22¢ 17.73¢ 19.07d 1.47¢ 1.20¢
CK 10.51¢ 25.78a 28.57ab  2.40ab  2.01b
M1 10.98b 25.91a 29.68ab  2.43a 2.17ab
M2 11.38a 25.92a 29.93a 2.53a 2.67a
M3 10.13d 24.97ab  27.93b 2.10b 1.95b
M4 10.10d 23.69b  23.23c 1.77¢ 1.77b

NO,CK M1 M2 M3 M4 WL3E 1 1, ANE/NE S8R A 3 8] 2% 5
3 (P<0.05)
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