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Effects of reduced nitrogen fertilization on yield formation and nitrogen
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Abstract: To explore the reasonable nitrogen fertilizer application scheme under total wheat straw returning, no nitro-
gen application was set as control (CK) , an interaction experiment with two nitrogen application rates, 300 kg/hm’ (A, ) and
240 kg/hm’ (A,) , and two nitrogen application regimes, the proportion of base-tillering nitrogen fertilizer to panicle nitrogen

fertilizer 6 : 4(B,) and 7 : 3(B,), was conducted with Nanjing 9108 as the experimental material, and the effects of reduced

nitrogen fertilization and different nitrogen fertilizer
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management on yield formation and nitrogen uptake and

utilization of japonica rice were analyzed. The results

TEB R Ay MG (1981-) ,4r  IT i L T BE5T 2 L BIRRE 5 showed that mean dry matter accumulation in the shoots at
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aboveground dry matter accumulation of japonica rice. The average yield of japonica rice under A, level was only 110.08

kg/hm’ lower than that under A, level, and the difference was not significant. The yield in B, treatment was higher than that

in B, treatment under A, and A, levels. The mean value of nitrogen accumulation under A, level was higher than that under A,

level in the middle tillering stage, jointing stage and the growth stage from the middle tillering stage to the jointing stage. In-

creasing the proportion of base-tillering nitrogen fertilizer increased the nitrogen accumulation of rice in the middle tillering

stage and jointing stage. Compared with A, level, the partial factor productivity of nitrogen fertilizer and the agronomic utiliza-

tion rate of nitrogen fertilizer of japonica rice at A, level were significantly increased, and the physiological utilization rate of

nitrogen fertilizer and the apparent utilization rate of nitrogen fertilizer were increased but not significantly. In general, under

the condition of total wheat straw returning to field, reducing 20% of nitrogen application rate on the basis of conventional ni-

trogen application rate and appropriately advancing nitrogen fertilizer could achieve stable yield of japonica rice and improve

agronomic utilization rate and partial productivity of nitrogen fertilizer.
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Table 1 Yield and its components of Nanjing 9108 under different treatments

s B REEL R 4R AR s
(x10*,1 hm?) (kL) (%) (g) (kg/hm?)
CK 226.93¢ 117.99b 94.22a 26.07a 6 071.94b
AB, 324.07ab 131.11ab 91.80a 24.81b 9 500.05a
A,B, 331.21a 133.80ab 92.51a 25.04b 9 890.18a
A,B, 307.96b 140.47a 91.36a 25.28b 9 418.57a
A,B, 316.09ab 143.52a 92.26a 25.42ab 9 751.50a

CKAHEENT IR A, REMIZU(300 kg/hm? ) 5 A, Ui 20% i %240 kg/hm? ) 5 B, BEBERUE : BIAUIE =6 : 4; B, . BLEBERE - BAIE=7: 3;

[)— B8t J5 AN TR] /NG B R R AR BRI FE 0.05 K L2257 B3

R2 FENFEMEBERNSTESN

Table 2 Variance analysis of yield and its components

F 18
At o ——
I REEL [ERLT R R TR i
Jite 2R 20.84 ™ 6.91* 0.04 8.35" 0.36
Rz % 4.98 0.63 0.24 1.59 3.89
i < A iE & 0.02 0.01 0.01 0.09 0.02

* 4R BIFARTE 0.05 F1 0.01 K &R W3,

®3 FEIAEFEIE 9108 H FEFYRREE

Table 3 Aboveground dry matter accumulation of Nanjing 9108 under different treatments

Ho T SR B (kg/hm?)

ibp

SrE HATH EiHlpE ] A
CK 1 027.27¢ 2 510.60c 6 625.27b 11 178.10b
AyB, 1 607.82b 3516.06b 10 983.34a 18 956.21a
AB, 1 777.89a 3 781.36a 11 513.72a 19 528.15a
AyB, 1 525.19b 3293.45b 11 103.94a 18 810.67a
A,B, 1 674.81ab 3433.97b 11 386.23a 19 328.17a

[l —F AR 5 AN 6/ NE Rk R AR SRR 7E 0.05 KF B2 R B3 . CKLA, A, B, B LI 17,
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Table 4 Nitrogen accumulation of Nanjing 9108 under different treatments

e RAEMEE (kg/hm?®)

SrBET BT il A
CK 18.13¢ 35.22¢ 72.24b 100.12b
AB, 36.01b 69.97b 150.76a 207.96a
A,B, 39.86a 77.98a 155.20a 212.50a
A,B, 32.74b 63.00b 143.85a 200.27a
A,B, 36.91a 71.48a 147.70a 204.01a

[/l — 25 5 Al /INE TR TR AL BRI AE 0.05 K F22 R 8 ¥, CK A, (A, B, B, WWFE 1 1,

x5 TRELEEE 9108 TEMER

2E

Table 5 Periodical nitrogen accumulation of Nanjing 9108 under different treatments

S BEFR -1

P - Al R

SRR -

Ak REMZRE o7 A G A L A1) REMBER o7 IR R L ) REMER o7 S SR o L 48]
(kg/hm?) (%) (kg/hm?) (%) (kg/hm?) (%)

CK 17.09¢ 17.10 37.02b 37.09 27.88b 27.73

AB, 33.97b 16.34 80.79a 38.86 57.20a 27.48

AB, 38.13a 17.96 77.22a 36.36 57.30a 26.90

A,B, 30.25b 15.12 80.86a 40.45 56.42a 28.06

A,B, 34.57a 16.99 76.22a 37.41 56.30a 27.49

7] — S EE 5 AN W) /NG B3R AL BB 7E 0.05 KF 2R3 . CKLA, A, B, B WL 1 1,
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W EREMRT 6. 88 kg/hm” | M A K4z FHIXTFFRL  A,B, 52.91a 36.95a 49.74a

A TTHCR A it S H2E 7 Rk B EKE, AR A,B, 44.75a 40.64a 54.03a

AJKFETR BB AR iz & AR FBIZ RS A, 45.90a 41.01a 54.39a
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R®7 TRELEEE 9108 FIEF AR

Table 7 Nitrogen use efficiency of Nanjing 9108 under different treatments

bz RNEAE AR RUIBAR = FI R L] HARRIFI ERE e N
(kg/kg) (kg/kg) (kg/kg) (%) (kg)

AiB, 31.77a 11.43h 31.67b 35.95a 2.19a

AyB, 34.15a 12.73b 32.97b 36.53a 2.15a

A,B, 37.30a 13.94ab 39.24a 37.63a 2.02a

A,B, 39.46a 15.33a 40.63a 37.46a 1.99a
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