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A K R o i oy RRE AR O, A E

1.1

FR T [ 4, o b R AR S . B R R
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H1 180 kg N/hm?, 124 Now Nuas+ Noow Nizs Al Nigos
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Table 1 Nitrogen application rates of each treatment kg/hm?
- o FLE Base fertilizer R I Green-returning fertilizer 43 BEfJE Tillering fertilizer FHAE Panicle fertilizer
rentaion Mot ey R e B g BER g
method application roge Application rose Application roge Application roge Application
treatment application time application time application time application time
rate rate rate rate
TFM No -  BRI1d — FRJE 10d - BHE 30d - FHJE 60d
Nus 2250  BHkET 1d 9.00 BHE 10d 9.00 BHE 30d 4.50 FHJE 60d
Noo 45.00 FRET 1d 18.00 BHE 10d 18.00 BHE 30d 9.00 FHJE 60d
Niss 67.50  FAAT 1d 27.00 A5 10d 27.00 5 30d 13.50 A5 60 d
Niso 90.00 FAHT 1d 36.00 BaE 10d 36.00 5 30d 18.00 A5 60 d
SEM No — BHamr1d — — —  BEEMERIL 10 M —  HHEMERRIE 131
Nas 1620 #HAT 1d - - 10.80  BERMEAIE 100 18.00  HEAAMHYIE 13 1)
Noo 3240 FAHT1d — - 21.60  BEARREIL 100 36.00  HEARIUEIS 13 1
Niss 48.60  FHkET 1d — - 3240  BERHRRIS 10M 54.00  BEAARRSIE 13 0
Niso 64.80 FEAHT 1d — - 4320  BEAARAESIL 100 72,00 HEARIEIS 13 1
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R AKMYE, B9 hh B30, FREUREEE. SREH
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80 °CHt T ZEH &, Frimih N #T E A L3 &,

THEAR R BUAEE MR E .
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Table2 Effects of different fertilization methods and nitrogen application rates on yield and its components of Koshihikari

AL TT = A T PE A ghgeER TR g R
Fertilization Nitrogen Panicle number Grains number Seed-setting 1000-grain Theoretical yield
method application rate (x10%hm?) per panicle rate (%) weight (g) (kg/hm?)
TFM No 333.33+6.67¢ 76.58+1.80c 93.18+0.65a 25.55+0.11ab 6077.52+34.28d
Nas 393.33+17.64bc 79.66+0.43c 94.83+0.57a 25.78+0.29a 7659.57+61.85¢
Noo 460.67+29.06a 80.80+0.03bc 93.63+0.33a 24.56+0.29¢ 8559.42+85.44b
Niss 440.00+34.64ab 85.06+3.23ab 89.20+1.02b 24.45+0.51c 8162.47+57.20a
Niso 400.33+24.04a 86.36+1.98a 88.37+0.26b 24.95+0.35bc 7623.00+76.56¢
P 405.53+43.57¢ 81.70+4.34° 91.84+1.622 25.06+0.42° 7616.40+£274.47°
SEM No 335.33+40.83¢ 76.33+6.24¢ 91.94+0.70a 25.49+0.13a 6165.73+65.35¢
Nus 407.33+29.33¢ 82.70+2.06b 91.32+0.24a 26.24+0.10a 7933.68+158.29d
Noo 444.67+26.44b 83.32+1.15a 91.03+0.72a 26.31+0.05a 8985.96+48.14¢
Niss 490.00+22.00a 87.96+1.70a 90.41+0.69a 26.04+0.15a 9941.75+82.06a
Niso 473.33+26.44a 85.33+1.70ab 90.97+0.55a 25.89+0.12a 9210.86+106.15b
P 412.13+64.13 83.13+5.15° 91.13+0.59 26.00£0.20° 8447.30+372.95
Fr 1.54ns 6.68" 3.16ns 32.21™ 87.97™
Fx 15.19™ 16.58" 13.32™ 2.40ns 194.53™
Frx 8.59™ 3.95ns 8.35™ 4.28ns 12.59™

ANFRNEFRRRZEFREZE (P<0.05) .
BEbRIE N 2 Rt AR 7 2R 39ME I 22 . TR,

Different lowercase letters indicate significant differences (P < 0.05).

G xx 9

RN E (P<00D 7 FOREMEE (P<0.05) . ns BAEFALE, LT

el

indicates extremely significant effects (P < 0.01), indicates

significant effects (P < 0.05), “ns” indicates no significant difference, and superscript letters are used to compare the means between these two

fertilization conditions. The same below.
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PR, B TFM ACFESEI38 H0 10.91% . 78 A 5] %
AR, FEEL. TRDE K IR ) B i A R Y
IR THE RS, (52 FoEe gy T & JiE
I8 B AE BT il B K FANF . TFM AL EETE
Noo 7K 4 5 B = 5 i =, T SEM Ak 21
E Nuss /KPR IA 2 i KAH

FREORE F507E AN [ Tt A 77 22 56 ot 20 8 1 i) 7 A1

104.20 kg/hm? I ik B % = 77 &5 4 7379.51 kg/hm?.
7 24 3 U 112 (90~110 kg/hm?, BUCFIME A
100 kg/hm?) T, SEM 4bF &)y 7777.02 kg/hm?,
B TFM A3 (7377.75 kg/hm?) 77 5.41%. 4k
M5, SEM AbH-F35 Sl ;= 54 TFM &b 21 3 7=
5.97%

SEM + TFM
B, € TEM R R, MRBREERESn "0
Rk BT, T Nigo K Ti7E SEM ACBE T, £ o000}
BOHCR R S, 1E Noss BH R . 8555507 S
W, TEM AFERERARN R TR R, £ 5 N ;
Nos EAFUROCHE : SEM MBIA RIS K2 moool g T
N, HEARKEEEN, ZERARE. £ b 01008 208400620375
BEAh, MM Sk pmbTREEETR | o ‘
5 5 R R TAE RN 38k B 5 K. 50000 L— 0w

A [ gt B 7 3 it 28 = 5 R ' ST ) 7 ) 1)
MK RWME 1 Fra. 2 Fie s R T & b B
B sz g2 W R —ordEk ot R, H
5] 9 75 243 N - y=—0.105x2+25.16x+6301.02 (R*=
0.85%) 1 y=—0.100x2+20.84x+6293.75 (R*=0.80") .
7E 2 A AR g7 Kb, SEM AR B 7 B sz e &
T TFM &P . BB EE I, 2 AL B s
Mr=d BRI A% EFE THEMES. SEM &
TR E Jifi B 120.29 kg/hm? I3k ) & w5 77 &,
N 7820.23 kg/hm?; 1fi TFM Ab 2 U] 75 it 50 & A

0 20 40 60 80 100 120 140 160 180 200 220
% & Nitrogen application rate (kg/hm?)

1 REREARF 2R i T 8 X e ST = B 2
Fig.1 Effects of different fertilization methods and nitrogen
application rates on the actual measured yield of Koshihikari

2,12 M—kAEAEMIKGHe  HE3 A, MR
77 25 Tl AR O — IR R & IR AR B
Wi, 5 TFM ACFEAHEL, SEM AbFEAR B4 m 17—
DEGRERI KL TRIE R, 43 340 0.88.
0.78 g A1 0.07/cm; T — YA AH K 55 45 SR A b 2 1)
ZRBUN, RIEB|REKT.

®3 TRMEEFR AR B —RBAE KB

Table 3 Effects of different fertilization methods and nitrogen application rates on primary branch traits of Koshihikari

L IE:N A — IR — R — B A A — B TR — R B
Fertilization Nitrogen Number of primary Number of grains per ~ Seed-setting rate of ~ 1000-grain weight of Grains per centimeter of
method  application rate branches per panicle primary branch primary branches (%) primary branches (g) primary branches (/cm)
TFM No 7.38+0.29b 49.53+0.88d 94.36+0.49b 26.46+0.18a 2.77+0.05d
Nas 7.37+0.31b 51.20+0.50c 95.50+0.22a 26.91+0.17a 2.86+0.03¢
Noo 7.62+0.11ab 52.46+0.47¢ 95.41+0.15a 25.72+0.13b 2.93+0.03c
Niss 8.17+0.23ab 54.78+0.48b 93.18+0.22¢ 25.71£0.43b 3.06+0.30b
Niso 8.62+0.15a 56.53+0.39a 92.73+0.02¢ 25.17+0.32b 3.16+0.20a
T 7.83+0.16* 52.90+0.70° 94.24+0.322 25.99+0.19° 2.96+0.04°
SEM No 7.60+0.33a 50.37+0.46d 94.46+0.16ab 26.41+0.07a 2.81+0.30c
Nas 7.99+0.28a 51.91+0.49¢ 94.53+0.41ab 26.98+0.11a 2.90+0.30c
Noo 8.16+0.53a 53.92+0.39b 94.94+0.09a 26.91+0.31a 3.05+0.20b
Niss 8.33+0.49a 57.84+0.40a 94.25+0.15b 26.88+0.20a 3.17+0.20a
Niso 8.43+0.36a 54.87+0.68b 94.06+0.32b 26.68+0.16a 3.23+0.20a
T 8.10+0.172 53.78+0.712 94.45+0.13% 26.77+0.09? 3.03+0.04*
Fr 1.53ns 9.11™ 2.54ns 26.74™ 16.95™
Fx 4.01 67.97 27.38™ 4.79™ 65.65™
Fran 0.44ns 6.77" 10.83™ 4.52° 0.83ns

MR RS E T, £ TEM BN, —kke B — BRI — ISR 3 L 2 42 o i 28
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SN0, 7E Nigo 7Kk B f KA — X
45 Sz 2 55 kLB ) o e 80 B G hn B2 2 T S B Y
i, WILE Nas 7KFEUAF B E . SEM ARE T — IR,
A5 PR AR R it 260 & 1R e B2 55 TFML Ak B A7 78 B 2 22
Fo —URHEEHS TR EMERELHNARE, —
DR RIRLEY 5 45 SR ) S5 1 s B iia %, iRl
53 M IRLE Niss 5 Noo 7KF5 T — IR 1 55 40 2% B
Bt B B RS BT, AE Niso B3k 215 i o

Uek, R 7 25 i B AR — IR R KL
M. SR TRENEARELW.
2.1.3 Aok HAZMAREHR HE 4 TR, FEAR
75 25 it 2 RO IR AR % R B A L
. 5 TFM AbFEAHEL, SEM AbFRE RS T X
BoREL, kg, TR AR, 43S0 1.06.
1.37. 0.83 g M1 0.07 /em ., T — VXA A 45 S 4b 3 (7]
BERBUN, RIEEZEKF.

F4 TEMEAREERE I RSAE R EFIT

Table 4 Effects of different fertilization methods and nitrogen application rates on secondary branch traits of Koshihikari

it HE 7 = it R BRI CIRE A R R TR TIRKRE R
Fertilization =~ Nitrogen =~ Number of secondary Number of grains per ~ Seed-setting rate of ~ 1000-grain weight of ~ Grains per centimeter of
method application rate branches per panicle  secondary branch secondary branches (%) secondary branches (g) secondary branches (/cm)
TFM No 5.46+0.14b 23.85+0.58d 87.19+0.17¢ 24.39+0.12ab 1.334+0.03d
Nus 6.23+0.59ab 26.21+0.86¢ 90.46+0.37a 24.70+0.27a 1.47+0.05¢
Noo 6.83+0.57ab 28.99+0.15b 88.81+0.19b 23.63+0.35bc 1.62+0.01b
Niss 7.18+0.47a 29.12+0.13b 83.39+0.35d 23.41+0.23¢ 1.62+0.01b
Niso 7.60+0.19a 30.45+0.31a 79.88+0.46¢ 23.85+0.33bc 1.70+0.02a
) 6.66+0.26 27.7240.66 85.95+1.03 23.99+0.16" 1.55+0.04°
SEM No 5.88+0.84c 23.49+0.34d 87.07+0.24a 24.47+0.32a 1.3140.02d
Nas 6.78+0.22bc 28.10+0.01c 86.33+0.22a 25.03+0.09a 1.57+0.01c
Noo 8.13+0.53ab 30.15+0.40b 85.39+0.53b 25.01+0.38a 1.68+0.02b
Niss 8.64+0.35a 32.87+0.25a 84.69+0.29bc 24.97+0.11a 1.83+0.01a
Niso 9.17+0.11a 30.82+0.11b 84.20+0.47¢ 24.60+0.13a 1.724+0.01b
) 7.72+0.37* 29.09+0.86" 85.54+£0.31° 24.8240.11° 1.62+0.05°
Fr 13.35™ 3337 455 26.25™ 34.33™
N 11.52" 133.18™ 149.52™ 2.30ns 137.53™
Fpn 0.69ns 8.98"™ 65.83™ 3.23" 9.17™

MO RCE L T, 7 TRM ARE R, I
PR LB K T 5 T 1) o it 4 R G o i 14
T Niso /K PIE B K AR s — U A &5 52 2% U] B e
BEIG N2 TG R E S, 18 Nas KBS 5 s
B, T = UOBRE b E ) AR R PR 2 . SEM
ARFRR T ORE H R it Z E R.  TREM Ak
PRAPAE— 2 28 5, L UROB A £ I it 2 10 384 o i
B, AE Nigo B ik Bl i K, ZIREFERIEL. Tk
R I it R 3 2 % BT R R
B, D AITE Nisss Nas (ZEFAEE) K NissK
S S YN

weAh, A 77 25 AR R BAER R
FEfE g, ghseR, TR ELENZEEHRLEGE
ER .
22 AEIHEAET R Ht R & XS R A B A& -

ST i oAl
2.2.1 %t LAI A= ELAI #9 %+ A 7 &
it B X G LAL 5 ELAT [ 2m a0 & 2 fror .

IYBERYW], TEM A3 LAI 23 5T SEM Ab3,
2 PR 7 30T, LAT Bl e 520 5 386 i & i 7 v
FRILA Niso™>Ni3s>Noo>Nass>Noo 7R, TFM
AFR LAL 5 ELAI ¥)38 2{K T SEM AbH . it
St N, TFM AEFEf LAT 7E Nas 2 Nyso 7K F- ]
TREZES, HBEEET No: ELAIL NI 4 &
W2 T E RS, T Ne ik #IE{H. SEM &k
BN, LAIBEBARERINE TG, 75 Nias K
ISR KAA ;s ELATL W fta 0 I FF 2L 7t o A&
M, LAl S ELAI ¥ 2 &K, H TFM 434
BT SEM Ab#E . B Z =N, LAL /£ TFM
REFE R T Noo IS B =1, TMAE SEM A N T Niss
B fmi; ELAL /£ TFM Ab 33 b i %60 5 38 e 2 74
fE SEM Ab# R 2 5e T 5 B, T Niss ik B &
NI

222 MNFHABRREENR R AEEIE TR K
Jit S0 £ %ok A [ B 1A 47 Jo R 2R = 1 2 e 2 [
3. ZYBEARM, TFEM ALFIH ST 8 & &



122

E# & Crops 2026 55 4 H#

AR LAL

ARNEFRRREREE (P<0.05)

Different lowercase letters indicate statistically significant differences (P < 0.05).

o T I B i

O LAI @ ELAI

O LAI (*F¥) LAI (mean)

W ELAI (°F-3%)) ELAI (mean)

Iy BEA M Late tillering F+#Y Full heading
“x7 RoRIMEE (P<0.05) , T,
“*” indicates a significant effect (P < 0.05). The same below.

EXT#ESE LAI #1 ELAI f98200

R Maturity

2 FEERRARXAEER

Fig.2 Effects of different fertilization methods and nitrogen application rates on LAI and ELAI in Koshihikari
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REITY R R ERAE. BRI, SEM AbPE
(R T 5 B 258 o T B e 2 R T TRM
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RENN, 2 AL S 235E ETHE N ERE
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(@ ¢ 250F .
= % e
2000 ey ; 2
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= 0.0
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EES 60 % 2 | 2 | d d
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S Y P Y Y Y Y Y O A RAET I T AEAEARANNERES AL
(© 4.0 .
— [ a
Wso30r X ' bbfba .
=g E ] | aa ap [ 1
FES20 ; - c 1 z
i z»g‘g b 22 a a aa g | !
T R210F ¢ ¢ b b b a b b = i
nallEoallan calhthssnllE
0.0 Ll LELEL L LEL L ELELE L AL EL LT L DL, L el 0afneafl Lo
(@ 12.0 .
el oy Y N
=S g s ; b bbb d
= g2 60t c e
a 20¢F
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Fig.3 Effects of different fertilization methods and nitrogen application rates on dry matter accumulation in Koshihikari
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Table 5 Effects of different fertilization methods and nitrogen application rates on root
biomass and root-shoot ratio in Koshihikari (full heading stage and grain filling stage)

i3 Jti 75 2 it R R (g/70) Root dry weight (g/hill) Fse L
Stage Fertilization method Nitrogen application rate  (0~10 cm 10~20 cm 20~30 cm >30 cm Root-shoot ratio
SRR TFM No 2.16+0.03d 1.22+0.01d 0.54+0.01d  0.10+0.00d 0.14+£0.01c
Full heading stage Nis 2.35+0.02¢c  1.47+0.01b 0.67£0.01b  0.20£0.01b 0.21£0.01a
Noo 2.76+0.01a 1.49+0.03b 0.69+0.01ab  0.25+0.01a 0.17+0.02b
Niss 241£0.04b 1.59+0.02a 0.71+0.0l1a  0.27+0.02a 0.15+0.01c
Niso 236£0.03c 1.3120.01c  0.62+0.01c  0.13+0.01c 0.14+0.01c
T4 2.4140.15° 1.42+0.09° 0.65£0.03®  0.19+0.03° 0.16+0.020
SEM No 2.1340.02d 1.23+0.02¢  0.52+0.02¢  0.08+0.00¢ 0.14+0.00c
Nis 242+0.03¢ 1.56£0.01b 0.72+0.01c  0.36+0.02b 0.25+0.01a
Noo 3.16£0.04b 1.59+0.04b 0.79+0.04b  0.42+0.01a 0.20+0.01b
Niss 3.5740.03a 2.31£0.02a 0.82+0.0la  0.31+0.0lc 0.19+0.02b
Niso 3.2240.01b 1.48+0.04b 0.65+0.01d  0.27+0.01d 0.15+0.01c
P 2.90+0.14* 1.63+0.10°  0.70+0.022 0.29+£0.04° 0.190.022
Fr 56.23" 12.14* 51.22" 47.69* 72.30"
Fx 103.21*  123.06™ 315.29* 89.76" 58.27"
Fr 16.27" 2.12ns 0.79ns 21.09" 1.03ns
BN TFM No 1.73£0.02¢  0.64£0.03d  0.20£0.01d  0.01%0.00d 0.070.00c
Grain filling stage Nus 1.74£0.03¢  1.50+0.02a 0.40+0.02b  0.13+0.00a 0.12:£0.00a
Noo 235+£0.02b 1.52+0.01a 0.70+0.0l1a  0.06+0.00b 0.09::0.00b
Niss 2.70£0.07a 1.32+0.02b 0.40+0.01b  0.03+0.00c 0.08+0.00c
Niso 1.54£0.19¢  0.77+0.03¢c  0.27+0.01c  0.02:0.00cd 0.06£0.00d
SEH) 2.0140.12° 1.15+0.10°  0.39+0.05° 0.05+0.01° 0.080.00°
SEM No 1.79£0.02d  0.63+0.03d  0.19+0.01d  0.010.00d 0.07+0.01d
Nus 1.87£0.02d 1.07+0.07c  0.44+0.07c  0.31+0.01a 0.14+0.05a
Noo 2.82+0.03b 1.38+0.03b 0.65+0.01b  0.32+0.02a 0.10:£0.04b
Niss 3.1440.04a 1.68+0.04a 0.78+0.03a  0.10+0.01b 0.09:£0.04c
Niso 2.56£0.03¢ 1.11£0.06c 0.41+0.01c  0.05+0.00c 0.07£0.03d
P 2.44+0.14°  1.17+0.09°  0.39+0.06° 0.16+0.03¢ 0.09+0.00?
Fr 91.51™ 0.87ns 1.52ns 655.76" 3.17ns
Fn 10596  170.68" 141.87* 382.65" 547.69"*
Fran 14.47" 35.50" 29.51* 129.29** 45.48"

MR ERE, 722 FEie U, RTE
R e b ¥ o it R R e T S Bt . TFM
MFER, FFRE 0~10 cm MRT EAE Noo /KF R
K, 10 em PLEAR T EAE Nuss B e ey, AR 7 B T 7E
Nus B B K HER I 0~10 cm R T H7E Nyss B B
K, 10~30 cm 2T FEAE Noo i 155, 30 em PL_EAR

THE SR e L TE Nus B i85 KAEH . 7E SEM A2

T, FFREH] 0~10 cm HRTFEAE Noo B K, 10 cm
DL EARF B AE Niss B 5, AR GeE B TE Nus B K
FEHRIN 0~30 cm MR T HEAE Niss B K, 30 em B
AR EAE Noo W &, MR e FUAD 7E Nas I35 fx
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Table 6 Effects of different fertilization methods and nitrogen application rates on root morphology of Koshihikari

o ﬁmﬁﬁ ﬁﬁ% %ﬁﬁ& SRK LR AR BAER

Stage Fertilization Nltrqgen Maximum Total root Root surfzzce Root V(})lume
method application rate root length (cm) length (cm) area (cm?) (m?)

FHIY Full heading stage TFM No 34.27+0.46¢ 1042.00£10.02d  597.00+5.13¢ 13.21+0.22¢

Nus 41.30+0.72b 1268.67£17.15¢c  743.00+7.00d 14.07+0.15d

Noo 47.23+0.35a 1475.33£17.07a  849.00+6.56b 16.53+0.28b

Niss 45.70+0.29a 1346.67+13.54b  889.33+8.11a 17.60+0.35a

Niso 41.63+0.26b 1284.67£8.01bc  791.33+5.49¢ 15.13+0.09¢

T 42.03+1.22b 1283.47+38.02°  773.93+27.24° 15.31£0.44°

SEM No 34.23+0.19¢ 1052.67£27.42¢  601.33x6.17¢ 13.02+0.15¢

Nus 44.67+0.26b 1351.00£16.64d  864.67+3.84d 16.30+£0.23d

Noo 52.40+0.55a 1785.33+£31.65b  922.00£10.60b 18.27+0.18b

Niss 51.03+3.73a 2094.00+39.80a  1021.33+7.45a 20.43+0.45a

Niso 43.33+0.41b 1605.00£35.09¢c  895.00+4.73¢ 17.130.15¢

T 45.13+1.85° 1577.60+96.15*  860.87+37.512 17.03+0.66°

Fr 9.15* 41737 416.58™ 113.82"

Fx 28.50™ 275.48"™ 795.26" 15272

Frn 1.61ns 79.97* 29.03" 9.97"

HESZ I Grain filling stage TFM No 31.30+0.38e 802.13+6.79d 464.00+8.14d 9.31+0.53d

Nus 35.63+0.26d 965.00+4.04c 555.00<11.79¢ 12.10+0.23¢

Noo 42.97£0.67a 1310.67+£27.94b 647.33+15.06b 14.13+0.24b

Niss 41.43+0.64b 1551.67+61.23a 768.00:10.58a 16.13+0.34a

Niso 37.80+£0.21¢ 1057.67+23.39¢ 583.00+4.73¢ 12.23+0.24¢

T 37.83+1.13° 1137.43+71.75% 603.47+27.35b 12.78+0.62°

SEM No 31.73+0.34e 800.67+4.63¢ 480.00+10.44d 9.50+0.19d

Nus 42.30+0.46¢ 996.33+16.90d 614.33+5.70c 13.37+0.38¢

Noo 46.97£0.27b 1484.33+32.20b 809.67+12.12b 15.70+£0.29b

Niss 51.40+0.32a 1891.33+17.17a 964.33+8.11a 17.86+0.22a

Niso 38.47+0.93d 1216.67+76.90c 639.33+22.81c 14.21+0.17¢

T 42.17+1.83* 1277.87+103.15*  701.53+45.212 14.13+0.75°

Fr 184.58" 40.39" 161.91™ 48.16"

Fx 278.16™ 213.64™ 304.12" 168.57"

Fran 32217 3.12ns 20.00™ 2.57ns

MR ERE, £ 2 Mt A, WAEE
BB RS E R &S, A0
IS0 PR B KAE H IAE AN R T 20~ « TFM b 3
T, FAEIH R KRR S SR KAE Noo I i K, R
AR SR 2R A B AE Noss I 5K T 3R 30 i KR
KAE Noo I 18 B e K, HARHE bR e KAE I E Nuss
). SEM ALBER, S5 A KRG T Noo i 5 2
BN, HABFEFRIIAE Niss BIA B 5 ks R AR
RILE S TRARIIAE Nuss B I8 2 5 K.

A, e J7 S R R R AR AR R

MR SRR AR BAT 2 50
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(10 i R WA TR AL v 280 I VA T AR 38 2 e T v i B
KA, 7E Noo /K PHIE 3| E . SEM AH T,
BRI S TFM A AR, {H 5 e 0 1 B
Nuss 7KFs FESR AR A3 5 55 R ATAR AL, (ELRL IR UAC
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Fig.4 Effects of different fertilization methods and nitrogen application rates on root absorption capacity of Koshihikari
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Fig.5 Correlation analysis among various parameters
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Effects of Nitrogen Application Rate and Management
on Yield Formation and Root Morphology of
High-Quality Japonica Rice Cultivar Koshihikari

Xu Yunfei, Jia Haoyang, Li Yetong, Cao Rui, Gao Ziqi, Zhao Zhe, Chen Ligiang, Liang Xiao

(College of Agriculture, Liaodong University / Research Institute of Modern Specialty
Agriculture, Liaodong University, Dandong 118003, Liaoning, China)

Abstract To address the persistent production challenge of “high quality but low yield” in the premium
japonica rice cultivar Koshihikari, caused by unclear nitrogen (N) uptake characteristics and the use of extensive
traditional fertilization practices in the southeastern coastal region of Liaoning Province, a combination of field
and pot experiments was conducted. Two fertilization regimes were established: traditional farmer management
(TFM) and simplified and efficient fertilization (SEM), each with five nitrogen application rates (0, 45, 90, 135,
and 180 kg N/ha). The field experiment systematically evaluated yield formation and dry matter accumulation
and partitioning, while the pot experiment focused on analyzing the regulatory effects on root morphology and
physiology. The results showed that the maximum fitted yield under SEM was 7820.23 kg/ha at an optimal
nitrogen rate of 120.29 kg/ha, which was significantly higher (5.97%) than that under TFM (7379.51 kg/ha).
Under the local conventional nitrogen application rate (100 kg/ha), SEM achieved a yield of 7777.02 kg/ha,
which was 5.41% higher than that of TFM. The yield increase was mainly attributed to the optimization of
panicle traits under SEM, which significantly increased the grain number per primary and secondary branch,
1000-grain weight, and grain density, thereby achieving a synergistic increase in both grain number per panicle
and 1000-grain weight. SEM significantly promoted root development and physiological activity during the
mid-to-late growth stages. The total and active absorption areas of roots were significantly enlarged. In
conclusion, by optimizing the nitrogen application rate (approximately 120 kg/ha) and adopting a “controlled in
the early stage and promoted in the late stage” nitrogen management strategy, SEM effectively enhanced root
activity and dry matter production capacity during the mid-to-late growth period of Koshihikari, thereby fully
realizing its yield potential. This study provides a theoretical basis and a technical solution for green, high-yield,
and high-efficiency cultivation of premium japonica rice in the Liaodong region.

Key words High-quality japonica rice; Nitrogen application rate; Simplified and efficient fertilization; Root

morphology; Yield
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