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Effects of Different Types of Urea Combined Application on
Nitrogen Metabolism and Yield in Wheat after Anthesis

FENG Xiaogang' , MA Fei', WANG Hao', ZHUO Dalong”,

YANG Bing’, SONG He', WANG Dehao*, CHE Zhao'
(1. College of Agronomy, Anhui Agricultural University, Hefei, Anhui 230036, China; 2. Anhui Baihu Seed Company, Hefei, Anhui 231508, China)

Abstract: In order to investigate the effects of different control released urea on nitrogen metabolism
and yield of wheat, 60 days of control released urea (SCU) and 150 days of control released urea
(LCU) and normal urea(U) were used as nitrogen fertilizers. Six treatments were set up: no nitrogen
fertilizer (N,) . regular fertilization(basal: tiller:jointing fertilizer=4:3:3, CK), 40% U basal fertiliz-
er+30% SCU basal fertilizer+30% U jointing fertilizer(F,), 40% U basal fertilizer+40% SCU basal
fertilizer+20% U jointing fertilizer(F,), 40%U-+30% SCU+30% LCU as basal fertilizer(Y,), 40%
U+40% SCU+20% LCU as basal fertilizer(Y,). Nitrogen application was consistent for all treat-
ments except for Ny. The aim of this study was to investigate the impact of different types of urea
combined application on soil inorganic nitrogen content, as well as on the activities of wheat flag leaf

and grain nitrate reductase (NR), glutamine synthetase (GS), glutamine aminotransferase (GOT),
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and glutamine transaminase(GPT), free amino acids, soluble protein content, wheat nitrogen accu-
mulation, yield, and nitrogen use efficiency. The results showed that compared with CK, the soil
NO; -N and NH, "-N contents during the filling period of F, treatment were increased by 10. 67 %
and 4. 69% ., respectively; flag leaf and grain NR, GS, GOT, and GPT activities were significantly in-
creased by 3.46% —16.55% , and free amino acid and soluble protein contents were increased by 9. 95 % —
25.03%. The yield of the F, treatment was found to be significantly higher than that of CK (P
<0.05), with an increase rate of 4. 81%. In contrast, the Y, and Y, treatments were observed to
have a significant negative impact on yield, with reduction rates of 7.59% and 4. 79%, respectively,
compared to CK. From the perspective of yield components, the control released fertilizer treatment
resulted in a significant reduction in the number of effective spikes. The F, treatment led to an im-
provement in yield, with an increase in thousand-grain weight. Furthermore, the F, and F, treat-
ments demonstrated a notable enhancement in nitrogen use efficiency, with the F, treatment exhibi-
ting a 10. 23 percentage point increase compared to CK. Under the conditions of this experiment, the
best fertilization method to increase the yield and nitrogen use efficiency of wheat following rice stub-
ble in the Jianghuai region is to apply 40 % of normal urea and 40% of control released urea basally for

60 days during the release period, and 20% of normal urea retrospectively during the nodulation peri-

od, considering the level of N metabolism and nitrogen use efficiency of wheat.

Keywords: Control released urea; Wheat following rice stubble; Nitrogen metabolism; Yield
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F1 TRELBRERETNEFERHEUREERMELH HE
Table 1 Yield and its components and nitrogen use efficiency of wheat under different types of urea combined application
sy = =
Trffjfcm Pani(‘lzgjfmbfr/ Kcrnj?l*;ff spike 1 (?(’;()f%g?am Yield/(l;;;% hm %) I})\E}E?E?gltiﬁuz
(X10* « hm ?) weight/g / efficiency/ %
No 293.33d 32.05b 43.98a 3270.17d
CK 484.67a 45.51a 33.10d 6 349.93b 47.77¢
Fy 464.00b 46.67a 34. 25¢ 6 547. 83ab 53.90b
F, 454.67b 46. 28a 35.33c¢ 6 655.40a 58.00a
Y, 410. 33c 46.01a 38.65b 5 867.88¢c 41.49d
Y, 416. 33c 46. 29a 38.18b 6 045. 81c 41.90d

[7il 51 B3 S A [l /N5 B8 3R A [F) b L) TE O,

05 KFZEFRE, TR,

Different letters following data in the same columns indicate significant differences among different treatments at 0. 05 level. The same in

tables 2 and 3.

2.2 ARARBEREZEENTELNESENZN
B3 2 RIS 3 W, 4% it JIE Ak 3R 1% 4 3 T AL
R ® — 8, AP R B E(E,
N, .CK.F.F, .Y, .Y, @4 &M+ NO, -N
S & 2y B 15, 73,29, 26,28, 63,31, 14,
32.74 f135.15 mg « kg '35 CK M, F, Y, Al
Y, AbFERE A S R B R NO, T -N R
H(P<C0.05), N, CK.F;.F,.Y,.Y, AbHfj}
W43 NO,~-N P38 2 40 5l oy 8. 46, 10. 40,
11.08,11.51,9. 36 i1 9. 46 mg » kg ', H P F,

AhEE 3 NO, -N ¥ & & 3% & T H A A B,
CK5F A#EEILEEZER.Y, 5 Y, dHET
WEERE, N .CK.F.F, Y, .Y, &b 4£4EHT
I 3% NH, *-N P& 5505008 6. 99,11, 57,
11.20.11.32.11. 12 Fl 11. 50 mg » kg™, %% Jifi
b B E) G B 2 25 5 s N, LCKLUF L F. Y, LY, Ab B
WEMW - HE NH, "-N F ¥ & & 5 5k 5. 58,
6.61.6.76.6.92.6.05 Fl 6. 23 mg « kg ', H
F, flF, b B HESR D) 18 NH, " -N V3 & &
BERT Y, .Y, AbFE,

F2 TRALBRZEETLIEWHSESE

Table 2 Soil NO; ™ -N under different types of urea combined application mg - kg™'
e VRN WA AN W N THEN Y5 KA Days alter anthesis/d
Treatment Tillering Wintering Reviving Jointing Booting Anthesis
stage stage stage stage stage stage 7 14 21 28 35
No 31. 68f 27.37e 24.64d  22.60e 15.98e 13.17d 13. 03¢ 8.30d 6.53¢c 5.24b 4. 48d
CK 63.93e  67.0lc  38.69b 34.58c 55.26a 16.25bc  14.77ab 12. 55a 8.20b 5. 43ab 5. 18bc
F, 76.69d  56.92d 37.93b 23.85e 53.0la 18.12ab  14.41b 13. 58a 8.09b 6.61a 5. 69ab
F, 90.63c  67.82c  35.97c 29.05d 50.01b 19.69a 15. 80a 13.76a 7.98b 5. 96ab 5.90a
Y, 101.53b  84.04b  40.46a 49.73a 28.21c 15.2lcd 12.82¢ 9. 58bc 8.67a 4.96b 4.92cd
Y, 123.69a 104. 26a 41.03a 41.91b 18.99d 14.61cd 12.52¢ 10. 68b 8.11b 5.96ab 4.91cd
R3 ARALBREEETIERSAESE
Table 3 Soil NH,*-N under different types of urea combined application mg * kg™
b 3 ﬁ‘iﬁ/ﬁﬂ ﬂéﬁ,ﬁﬁ JB%E,H;E }ﬁﬁ—?,ﬁﬁ 4’”@3&5 ﬁﬁ,ﬁﬂ 5 KB Days after anthesis/d
Treatment Tillering Wintering Reviving Jointing Booting Anthesis
stage stage stage stage stage stage 7 14 21 28 35
No 10. 46e 9.19b 8.09d  7.86d 7.78e 6.96¢ 5.72¢ 5.55b 5.40b 5.08b 4.76a
CK 24.31d  20.87a 12.75a 11.13a 18.62¢ 8.97a 8. 24a 6. 06ab 5.21b 5.79ab 5.37a
F, 26.82c 19.33a 8. 36d 7.89d 20.23b 9.01a 8. 32a 6.31a 5.95a 5. 66ab 5.30a
F, 25.43cd 18.54a 8.16d 8.11d 22.68a 9. 28a 8. 88a 6.22a 6.01a 5.85a 5.29%a
Y, 32.92b 19.53a 11.79b 8.73c 13.04d 7.73b 6.55b 6.33a 5.43b 5. 30ab 4.95a
Y, 35.10a 20.18a 10. 61c 9.90b 13.37d 7.92b 7.04b 6. 15ab 5.63ab 5. 84a 4.82a
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Different letters above the barsin at same time indicate significant differences among different treatments at 0. 05 level. The same in

figures 2 and 3.

1
Fig. 1
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Nitrogen metabolism enzyme activities in flag leaves and grains of wheat after

anthesis under different types of urea combined application
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Fig.2 Contents of free amino acids and soluble proteins in flag leaves and grains of wheat after

anthesis under different types of urea combined application
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Fig.3 Effects of nitrogen content and nitrogen accumulation in wheat leaves and grains after

anthesis under different types of urea combined application
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