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Effects of different basal-topdressing ratios of nitrogen fertilizer on nitro-
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Abstract: Shenliangyou 332 was used as experimental material to study the effects of different ratios of nitrogen used
as basal fertilizer to that used as topdressing on grain yield and nitrogen use efficiency of direct-seeding rice. Field plot ex-

periment was used and eight different treatments ( based on

ratios of nitrogen used as basal fertilizer to that used as
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HESTE . FH% HRRREIE 4T H (U21A2039) ; [ 5 % 40 % 11 topdressing) were set. Ratios of basal fertilizer : tillering

i F (2016 YFD0800500) fertilizer : booting fertilizer were 0 : 8 : 2 (Tl treat-
EE R I (1998-) 53 WL OB A LR sek, £ Mg ment), 0262 4 (T2 treatment) , 226 3 2 (T3 wreat-
A T VR 75 Y B 2 W5, ( E-mail ) zhougianshun2021 @ ment), 2: 4 : 4 (T4 treatment), 4 : 6 : 0 (T5 treat-
163.com ment), 4: 4 : 2 (T6 treatment) , 4 : 2 : 4 (T7 treat-
BERAEE IR, (E-mail) gixiawu@ yangtzeu.edu.cn ment), 6 : 4 : 0 (fertilizer usually used by farmers, T8



916

TP 42k % 3R 2022 4E 4 38 & 54

treatment) , no nitrogen fertilizer application (TO) was taken as the control (CK) to screen out the most suitable nitrogen
fertilizer application method for direct-seeding rice. The results showed that, dry matter accumulation was the highest under
T5 treatment at tillering stage and jointing stage, which was 11. 03% and 4. 04% higher than T8 treatment respectively, and
the differences were obvious. Dry matter accumulation of TS treatment at jointing stage was 9. 19% and 11. 96% higher than
T1 treatment and T2 treatment respectively, and the differences were significant. At booting stage, T6 treatment had the
highest dry matter accumulation, which was 6. 12% higher than T5 treatment. The dry matter accumulation of T5 treatment
was the highest, which was 12. 68% higher than that of T8 treatment. Dry matter accumulation at tillering stage and jointing
stage of direct-seeding rice could be increased under the treatment of 40% nitrogen fertilizer used as basal fertilizer com-
pared with that of T8 treatment, and the dry matter accumulation at booting stage of direct-seeding rice could be increased
under the treatment of applying appropriate nitrogen fertilizer later as booting fertilizer (T6 treatment) compared with that of
T8 treatment. There was no significant difference between treatments of T5, T6 and T7 on the aspect of yield, but there was
significant difference between TS5 treatment and other five treatments and CK. The yield of T5 treatment was 7. 68% higher
than that of T8 treatment, and was 27%~-30% higher than those of T1, T2 treatments. It can be seen that, the yield of di-
rect-seeding rice could be significantly improved under the treatments of applying proper amount of nitrogen as basal fertiliz-
er and topdressing, as well as appropriate Delayed applying of nitrogen fertilizer. In terms of nitrogen uptake and utiliza-
tion, there were no significant differences of nitrogen uptake and utilization rates as well as agronomic utilization rates be-
tween TS treatment and T6 treatment, but there were significant differences between T5 treatment and other treatments. Ni-
trogen uptake and utilization rate and agronomic utilization rate of TS treatment were 7. 61% and 15. 04% higher than those
of T8 treatment respectively, were 21. 79% and 73. 68% higher than those of T1 treatment respectively, and were 14. 02%
and 23. 47% higher than those of T3 treatment respectively. Appropriate Delaying of nitrogen fertilizer could improve nitro-
gen use efficiency of direct-seeding rice. By comparing the dry matter amount, yield and nitrogen use efficiency under treat-
ments of different combinations of nitrogen fertilizer as basal fertilizer to topdressing of direct-seeding rice, it can be conclu-
ded that ratios of basal fertilizer : tillering fertilizer : booting fertilizer as 4 : 6 : 0 and 4 : 4 : 2 are good fertilizing method
for direct-seeding rice.
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Table 1 Net dry matter accumulation of direct-seeding rice in each growth period under different nitrogen fertilizer ratios of base to topdress-

ing
ph HT PR Rk (kg/hm?)
=0 Iy BE ) P 2RI FrHEI] Y]
CK 20+1d 660+40g 1 260+80c 1 640+310d 3 890+370a 1 530+90b
T1 21+1d 1 040+30f 2 830+20b 2 390+20c 3 080+200bc 3 090+90a
T2 21+1d 1 000+20f 2 760+90b 2 730+130abc 3 060+310c 2 970+290a
T3 34x2c¢ 1 280+30d 2 880+70ab 2 650+60bc 3 320+120abe 2 940+50a
T4 36+1c 1 150+10e 2 840+30ab 2 980+60ab 3 530+130abc 2 630+330a
TS 65+2b 1 610+30a 3 090+250a 2 940+150ab 3 680+30a 3 110+100a
T6 65+3b 1 400+30bc 2 970+150ab 3 120+140a 3 660+230a 3 010+360a
T7 65+2b 1 330+20cd 2 950+40ab 3 070+20ab 3 610+230abc 2 800+460a
T8 74+2a 1 450+120b 2 970+160ab 2 780+450abc 3 640+500ab 2 760+550a

T1~ T8 KA : /rBEAC : FEARLLBI/3 M0 : 8:2.0:6:42:6:22:4:44:6:04:4:24:2:46:4:0, $E(CK) NEM, [H

BN PR Ab BRIR] 22 53 .35 (P<0.05)
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LTS AR A RSO 2, 4 Il L T1.T3 . T8
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WERT T1.T4 F1 T8 4bFH . HLjfi 409% (%) 3 AL BR
T5.T6 1 T7 AL [A] (77 5 A i P25 5%, LA TS
AEFRI P i e, W e T T8 AREE, 43Sl L T6 \T7
T8 AL 1. 47% .6.99% 7. 68% ., 33X 1WA AN Jiti F
UM (FEAE - 43BEAR : FEAL) M4 6: 0 fil4: 4: 2 70
A AT EAERE S R
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Fig.1 Net dry matter accumulation of direct-seeding rice organs under different nitrogen fertilizer ratios of base to topdressing
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Table 2 Direct-seeding rice yield under different nitrogen application treatments

4 A R 4 AL 7k
(x10*,1 hm?) (kL) (%) (2) (t/hm*)

CK 157.33+5.73¢ 160.86+1.81f 66.42+1.38d 22.25+0.66a 3.78+0.24e
Tl 183.67+6.34d 165.58+1.57¢ 66.52+0.93d 22.68+0.25a 6.37£0.39d
T2 184.33+6.13d 166.03£1.84¢ 67.380.79¢d 22.19£0.58a 6.50+0.22d
T3 201.67+3.86¢ 168.32+2.12d 69.94x1.35h 22.44£0.64a 7.42+0.06¢
T4 200.33+3.68¢ 169.50+0.70cd 69.57+1.65bc 22.58+0.91a 7.53+0.25hc
TS 227.00+8.29a 176.81+1.49a 73.86+2.59 23.42+0.29a 8.27+0.23a
T6 221.00+5.35ah 175.86+0.47ab 72.92+0.92ah 22.79+0.74a 8.15+0.04ab
T7 214.33+4.92b 170.95+1.86¢ 71.69+0.79ah 22.60+0.57a 7.7320.17abe
T8 210.67+3.40bc 170.42+1.72¢ 70.42+1.70b 22.88+1.14a 7.68=0.13be

AR |, WS TR R A B R 22 ¢ 2.3 (P<0.05) .
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Table 3 Net nitrogen absorption of direct-seeding rice under different nitrogen fertilizer ratios of base to topdressing

RGO CR (kg/hm?)

i =il Sy BRI P 2RI SRR A
CK 0.71+0.04d 11.56+0.60f 8.78+1.86b 18.01+5.43d 9.68+2.13b 3.59+1.71b
T1 0.79+0.06d 19.45+1.35¢ 12.83+1.03a 19.10+1.27¢d 16.71+3.16a 26.55+1.56a
T2 0.80+0.07d 19.50+1.20e 11.49+1.66ab 22.41+0.97abed 16.47+1.46a 26.77+1.99a
T3 1.31+0.06¢ 22.32+0.62cd 13.16+1.31a 20.01+1.27bed 18.30+2.65a 24.63+0.57a
T4 1.25+0.12¢ 21.85+1.06de 12.00+0.64ab 23.76+0.51abc 18.52+0.47a 24.22+0.69a
T5 2.67+0.17b 29.84+0.33a 12.49+1.74a 21.36+0.68abed 20.37+4.38a 22.47+6.01a
T6 2.62+0.17b 25.41+1.50b 12.21+2.54a 24.71+0.63ab 19.55+2.76a 22.57+0.98a
T7 2.72+0.20b 21.79+0.66de 13.52+0.33a 25.56+0.62a 19.73+0.21a 22.32+1.17a
T8 3.98+0.34a 24.47+2.18bc 14.08+2.07a 19.38+3.93cd 18.38+0.82a 23.48+4.39a

AP 1, IR F TR R R AL BN 22 5 3 (P<0.05) .
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W5 AE 77 R A4S AL B ) T Sk 2k 2 S (HL L RN 3
Jii 40% 1) T6 TS &b AR XF ¢ &5, 43l be T8 4b B &
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BCREEE A3 T8 ARFEES 2. 30% 2. 80%, 1ERIEA
“ERVHR I, [RIRE AL 40% 1Y) TS ' T6 AhBRAHXT 4
1, 15 T8 AhFH (R R B 25 5%, 43Il kL T8 Ak
PEET 15. 04% (11. 95% ., EEHAIEILE HBIh4 0 6: 0
4 = 4 2 TONATA ERERE AR RSO R



JREEMEE : AL [ 8 U B RS 2R W e iz SR TR S 921

35 35

[N\
foe]

28|~

N
—

HEMRE (kg/hm?)
< =

REM AR (kg/hm?)

(=]

Tl T2 T3 T4 T5 T6 T7 T8 Tl T2 T3 T4 T5 T6 T7 T8
g s

1207 1t

96

72

48

24

AEMAE (kg/hm?)

REMEE (kg/hm?)
REMEE (kg/hm?)

Tl T2 T3 T4 T5 T6 T7 T8
AbE st b7
0% B EE
AP 15, R — TR TR A B A 22 57 2.3 (P<0.05) ,
E2 AEGEBEERTEEBARZETNREZREREE
Fig.2 Nitrogen accumulation in different organs of direct-seeding rice under different nitrogen fertilizer ratios of base to topdressing
F4 TRREEELTHEHEBNRERE

Table 4 Nitrogen transfer of direct-seeding rice under different nitrogen fertilizer ratios of base to topdressing

s 2 RHPE S (kg ) AR W S
) A (kg/bm’) (%) (%)

T1 44.31+0.66e 9.40+0.06f 34.91+0.70¢ 78.77+2.44a 40.40+3.50¢
T2 45.64+1.36de 10.03+0.15¢ef 35.61+1.27hc 78.01+0.41ab 41.76+1.90¢
T3 48.46+0.82cd 10.95+0.99de 37.51+1.73abc 77.37+0.50abc 49.01+0.43b
T4 50.15+1.07be 11.72+0.15¢d 38.43+0.91abc 76.61+2.37abc 49.75+1.69h
T5 54.60+3.21a 14.04+0.87a 40.56+3.18a 74.21+£0.20¢ 54.24+1.27a
T6 53.40+0.42a 13.28+0.91ab 40.11+0.94a 75.12+2.08bc 53.60+0.23a
T7 52.75+0.24ab 12.94+0.30abc 39.80+0.54a 75.46+1.69abc 51.08+1.09ab
T8 51.91+£10.48ab 12.66+0.86bc 39.25+2.73ab 75.53+2.51abe 50.77+0.85ab

FALERILFR 1, [FISUASIR] TR s A B E] 22 57 3 (P<0.05)

x5 AEREEBLEXKBRLF AENZNE

Table 5 Effect of different nitrogen fertilizer ratio of base to topdressing on rice nitrogen use efficiency

Jasty RETYRAETRE  AEBEETRE AR FH AL R RAE TR
(kg/kg) (kg/kg) (%) (%) (%)
T1 130.51+0.82a 66.71+5.15b 35.06+4.28f 14.36+2.14d 40.40+3.50c
T2 128.63+3.83a 66.7122.65b 36.17+2.32ef 15.10+1.20d 41.7621.90c
T3 131.25+£0.79a 74.36+0.70a 37.45+0.52de 20.20+0.35¢ 49.01+0.43b
T4 129.67+2.62a 74.15+2.93a 38.48+2.07cd 20.84+1.35¢ 49.75+1.69b
T5 132.66+3.22a 75.74£0.72a 42.70£1.56a 24.94+1.28a 54.24+1.27a
T6 132.85+3.27a 76.1120.37a 41.52+0.29ab 24.27+0.23ab 53.600.23a
T7 130.73+4.30a 73.20+1.93a 40.72+1.33ab 21.9620.94bc 51.08+1.09ab
T8 131.74+7.99a 74.04£1.31a 39.68+1.04bc 21.68+0.73¢ 50.77+0.85ab

AR 13 RS [ BER R AR BEE] 22 53 W 35 (P<0.05) o AR TSR 7 203 = it B 30 T4 B e/ i b b B R 3R AR
i AR L T RCR = FpR - it/ A B IR R BUR L,
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