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Table 1 Information about varieties used in the experiment®
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Figure 1 Meteorological data from sowing in the main season to the maturity in the ratoon season of 2023 (A, C, and E) and 2024 (B, D, and F) (the

dashed line indicates the harvest date in the main season)
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Figure 2 Crop growth duration of different varieties in the main and ratoon seasons of 2023 (A) and 2024 (B)
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Figure 3 Grain yield of different varieties in the main and ratoon seasons of 2023 (A) and 2024 (B) (different lowercase letters indicate significant
differences among varieties within the main or ratoon season at P<0.05. The numbers represent the annual yield, with different uppercase letters
indicating significant differences in annual yield among varieties at P<0.05)
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Table 2 Yield components of different varieties in the main season of 2023 and 2024”

Efhy A LA TR AR AR R (/m?) AR AL P T AR BT E $(<10°/m?) 45 52%(%) i (mg)
Hiwi 8612 242.7+3.1% 180.1+4.2° 43.742.2° 77.9+1.8° 23.240.1°
A 164949 187.542.1° 236.4+3.9° 443443 84.6+0.5% 21.0£0.2¢
023 L6711 184.5+17.8° 226.0+26.0° 41.241.3° 72.7+1.7¢ 24.9+0.4°
w8612 255.2+28.1%° 184.7+8.7° 46.9+0.3" 81.0+£2.4% 23.340.4°
Wifl6326 226.1421.9° 147.1£9.3¢ 33.4+0.2° 87.0+4.5° 26.5+0.7%
A 261.5+24.0° 162.9+8.0% 42.6+0.3 82.3+0.4% 20.9+0.2¢
FEHflt8612 299.045.3° 152.9+3.0° 45.7+4.5° 76.2+0.5" 22.9+0.1°
14949 220.8+10.4° 237.743.2° 52.4+0.5° 80.6+1.2° 20.5+0.2¢
2024 6711 204.7£7.1° 244.7+7.6* 49.9+1.7% 67.8+1.0% 24.8+0.3"
w8612 276.1+12.6® 164.6+5.0° 453+1.1° 72.0+0.8% 23.040.1°
Pith6326 252.6+3.4° 161.2+3.9° 40.8+0.7¢ 64.1£2.2° 26.0£0.4%
i 295.8+6.4° 159.7+2.3 47.3+0.9* 76.6+1.5% 20.4+0.1¢
FHN(Y) ns ns ns ns ns
ANOVA uﬁgﬂ:(\/) *% k% *% *% *%
YxV ns ns ns * ns

a) NFA/NGFERRIRFE— N HALE0.05/K T FRA BEMZER. nsRR LB IR ZE F A B3 (P>0.05); *Flx* 43 7 Ko~ Ab 34 (7] 22 57

5 1.3 (P<0.05) FIHE 2. 35 7K T (P<0.01). 22 8edhs Jo V- ¥ bRl 22

F 3 2023F120244E AR [ Fh A A P B R R T

Table 3 Yield components of different varieties in the ratoon season of 2023 and 2024"

E4y A B T AR (/m?) SRR B T AR AL B (< 10%/m?) S5 S5(%) i T (mg)
HipifLg612 428.1+17.7° 84.3+0.3¢ 36.1+£0.7% 80.1+1.8° 22.9+0.3°
14949 327.1425.0° 108.5+2.7° 35.6+0.3% 88.7+0.8 20.60.1¢
023 6711 293.8427.1¢ 126.0+4.5° 36.940.5° 77.840.4° 25.6+0.1°
FEPi1E8612 374.0+17.7° 85.6+0.5° 32.0+0.6" 86.7+1.3 23.1£0.1°
Fith6326 405.2+19.8% 70.6+0.9¢ 28.640.6° 80.2+1.5° 25.1+0.2°
A 401.143.1% 87.6+4.6° 35.1£0.6™ 74.5+1.6° 18.9+0.3°
HiifiLg612 473.0+16.6° 85.940.9° 40.6+0.7%° 86.9+0.4° 21.1+0.1¢
Fi 184949 319.8+8.0¢ 122.242.4° 39.1+0.7% 85.3+1.1% 20.140.1°
2024 L6711 331.3+10.7 127.5+3.8° 42.3+0.6° 80.8+0.9° 24.8+0.2°
FEPI18612 402.1420.2° 99.3+4.4° 39.8+0.5% 83.0+0.5" 21.6+0.1°
Fith6326 394.8+18.9% 74.7+2.24 29.440.7° 71.242.09 22.8+0.1°
A 478.1436.3" 76.0+2.8¢ 36.1+0.6° 70.140.6¢ 17.140.1°
FEY) ns ns ns ns ns
ANOVA ﬁaﬂ:(v) ET3 ET3 EX3 ET3 sk
YxV ns ns ns * ns

a) ARVNG 7 BERIR A — 4 AR R RN AL AE0.05 /K B R BERIZE R, ns R AL BRI 22 5 AN 23 (P>0.05); * x5 Syl 37 Adb 1 1) 22

K 8225 (P<0.05)FRK f2. 25 7K T (P<0.01). & $edl J V- M ehm i 22

20244F 45 511 241.48~1.80F11.46~1.62. 20234FEW1IL6326
R e T H AL, HE5EHE8612. FE4949
FIRC67T11 Z AR, 2024F & A A ST 8%

7 5t (4).

1278

23 TYREMRAS SR

A3 Mt A 2500 Sk 2 A A 2 NI KL T
AR ORI AR AL 5 TR R B
. BRI TR R R AL, A A ) EAR



PERLE: GRS 2026 2 FSs6d Hs5 M

B8N Sk 25 RN AR R At = AN R b A B 3 S 8.3%F110.0%, Xi&fHAZE R KT k30 EEH
(GR4). FAEFENRAIHS TR R 8152023812024 H. fE3LZE, HRL8612. EHIL8612F FHL67111)
AT EL LT W A 13.2%4118.8%, WS 3R T %k 2> 7l B4 RS ST R AR SRR AN X IR S Rl 2023 F120244F

A 2.4 20234 B2.4 - 2024%F
2.0 2.0 -
a ab a
164 abc 8 be
£
+H 1.2
-
0.8 -
0.4
0.0 - X
861288154949 FBIT6T1IEFRILS612/I6326 ks FML8612 BIT4949 BIT6T11 L8612 MiT6326 =|ikS
KIBGHP P GElT

4 2023(A)F12024(B)FEANF b AR I FEAE S (A FRVNG 7 BEROR [Fl— A KR AN R AR RIAE0.05 7K1 AT 38 R 22 57)
Figure 4 Ratooning ability of different varieties of 2023 (A) and 2024 (B) (different lowercase letters indicate significant differences among
varieties within each season at P<0.05)
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Table 4 Aboveground biomass accumulation and translocation and harvest index in the main and ratoon seasons of 2023 and 2024%

%z AT
o an WHTTFWR  WETFWHR  ATWE W wETUR EETUR BT WOk
BIZE i (Vha) BIE A (Vha)  BZ R (t/ha) (%) MZEtha) FERUha)  HEEWh) (%)

FEWE8612  9.84+0.03% 7.47+0.24°  173120.21°  45.6+1.0%  10.08+0.32% 5.04+0.33° 15.11+0.78°  43.8+1.0*

MiE4949  9.12+0.81°°  6.38+0.72"  15.50+£0.09°  50.7+1.3% 9.51+0.08" 4.90+0.74 14.41£0.97°  44.9+12°

FL6711  10.01£0.35°  7.44+0.03°  17.45+0.31°  42.9+£32° 11.15+1.20° 5.67+1.35% 16.82+0.71%  43.7+0.4%
2023

FEFES612  9.94+0.06 8.09+1.14°  18.04+1.07°  48.9+0.8" 8.96+0.36° 4.58+0.80° 13.54+0.77°  47.440.7°

With6326  10.41£0.35°  4.12+#1.73%  14.53+£1.39°  52.4+0.6° 8.44+0.37° 4.90+0.19* 13.34+0.56°0  43.0+0.4°

A 8.63+0.71° 6.91£1.77°  15.54£1.05°  47.0£0.4% 7.2240.39¢ 4.88+0.16" 12.09+0.55¢  40.8+0.4¢

FEFIfE8612  13.30+0.35°  527+0.49"  18.57+0.21*°  42.8+0.8" 11.42+0.45 5.70+0.63° 17.1240.50°  43.4+0.3°
14949  9.90+0.31° 6.61+0.47"°  16.51+0.70°  52.4+0.7° 9.16+0.21° 5.90+0.64° 15.06£0.64°  44.5+0.8*
WE6711  11.13+£0.41°  8.08+0.63*  19.214£0.34*  43.8+1.0™ 10.92+0.41* 8.61+0.87° 19.53+0.57°  43.240.1°

2024

8612 12.89£0.61°  5.10+£0.65°  17.99+0.43°  41.6+0.8° 10.97+0.23° 5.39+0.77"  16.36£0.55" 43.5+0.8°

WifL6326  9.83+0.19° 6.17+0.34° 16.00+0.23%  42.4+1.2% 9.09+0.48° 5.86+1.11° 14.95£0.67°  31.9+1.2°

A 1034028  6.01£0.23°  16.35+0.36°  45.1+1.1° 9.2140.44° 3.16+0.23° 12.37+0.50%  34.8+0.4°

FE(Y) * * * * * * * ok
ANOVA  #HF(V) *ok *ok ok sk ok *% sk sk
YxV * * ns EES * * ns *

a) ANFA/NE FREROR A — 4 AN E] S A ] 2E0.05 7K P B SE IO 22 57, ns B AL FILIA] 22 5 S 35 (P>0.05); #1173 1) 3 Ak R[] 22 37t
15535 (P<0.05) R 2. 25 /KT (P<0.01). FrR A A 1 ) fle bt 22
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43 ) 35 25 1 10.1%~20.0%F111.4%~24.1%; F14949
LT R 2R 8 55 24N 6o R b AR B 22 S D, (B
S R Bt B S Bl T 38 8 0 10.3%. T
AR E RSN EER BRI, M AR E R
BN, ARIESE ORGSR, R SR R Sk
WS TR REEEY & T AR SR, ke
WERBN. EHATT, 4Rkt G HRE AT
B B T R R B RS R AR A PR Y = T
24X IR R, SR8 3B IR 4 1 926.4%F115.7%. 5kZE
FHIE, FAR 2R A 9 i R R R 3G 2 B T4
AT AR REIRTE. TEAS Rk IR SR (bl 2 R i b
(8], FEALOT11LE P 4FE F A2 22 (1) e A b b 342 S AR
KB EE, (HIECR T B AR T H A R IE 2 (B 2
FE b, FLR A R S R R R
e e T A E E e e

24 FRBW SRR
FHMEFEIR LM E AT SRER. AR
SR G B R AT LA 7 RO A B R, 00 A b

PR FAE B SL R R BORIEE. AR RUOR
FRERV FATRLAE P2 R I B3 52 (3R5). 20234F
B mn RS A A S A E BN 137.5~179.8
F1112.2~145.8 kg/ha, 2024453 5 °4170.6~212.1 40
132.3~171.1 kg/ha. “FHIRE, FAZ R EEEMHE
3 5 Sk ZE1]83.2%H180.8%. W LR K kTR
BEFEN, FEI0 5 N57.7%R152.6%; {HEAEZH
REVGRIREAE2024F FH L2023 4519 119.4%. B R
R P2 R SR RWCGRIEEER IR, kIR B3
ZE 5, (HFLAEZRIE 20244 40 LE2023 448 5127, 7%, 1k
Z, Rk S OB IR MENIL8612. Fie711HI[E
AR 8612 11 ik W 2 5 75 R A Hh 35 v 1721 ) HE i b
RS 3 H2.3%~30.8%F110.6%~24.3%, T AWK
FRERE FAF AP OR Z R BN, 494940 L2
X EA SR AR EEES, HERRWERE
ORI R AT RLAR = 228 35 i T B S F, - LA P A1)
FINFRE, A LT S Bl 2 0038 I 10.2%4110.8%. 7
FAEZE, aMriEsaBAgRSEM I ARER. AR
WO 48 ORI B Z AL AR 77 R B e T 24 B

F 5 20234 F20244 I AN FEA T[] G A R AL R SR 2R

Table 5 Nitrogen uptake and nitrogen use efficiency of different varieties in the main and ratoon seasons in 2023 and 2024"

L= A
ERY) nfif PRV T 05 REVGRIBEL  BAFFFRAT R LT e REVCRIEE  BEFRAT R
(kg/ha) (%) (kg/kg) (kg/ha) (%) (kg/kg)
{8612 179.8+0.2° 53.9+2.2¢ 43.9+1.6° 140.3+2.3% 54.9+0.8° 47.1£0.6"
A 14949 147.4+8.0™ 62.8+2.4% 53.6+3.9° 138.3+13.6™ 58.6+0.2° 46.9+0.2°
k6711 155.2+16° 47.5+4.8° 49.0+7.8%® 145.8+0.7° 53.5+1.6° 50.4+2.4%
2023
FEPI8612 176.245.3 59.0+1.1% 50.142.3% 126.1+5.8" 59.1+1.5° 50.9+1.4°
Witr6326 151.8+12.9% 67.1+0.8° 50.1+0.1%° 126.2+8.0™ 51.5+1.7¢ 45.6+0.6"
A 137.5+6.6° 56.1+2.0% 53.1x1.5° 112.2+5.9° 53.9+0.9% 44.0£0.7°
FEifli8612 199.2+6.0%° 48.4+1.2° 46.5+1.2% 171.146.7° 64.1+0.4° 60.9+1.2°
A 14949 170.7+5.6" 61.5+1.3" 58.9+1.0° 138.0+9.1° 64.040.9° 68.6+2.1%
k6711 212.1£9.3 52.6+1.8° 46.3+2.1% 170.0+12.4* 64.240.5" 71.2+1.9%
2024
FEPIf8612  188.8+10.2% 50.1+1.2° 46.4+2.1% 153.9+16.5%® 66.340.5" 67.346.9%°
Witl6326 177.3+5.1%¢ 50.8+1.5° 44.6+1.5° 138.9+7.0° 53.1+1.6° 48.1+1.4°
HAE 170.6+6.9¢ 52.0+1.0° 50.3+0.5" 132.3+9.3° 54.5+0.7° 47.9+1.1°
q:ﬁj\(y) * * ns * * *
YxV ns oK ns ns wox *

a) NFAVNG ZRERIR A —FE R A A TE0.05/K T EBA B M 2 7. nsRoR LB R] 22 F A8 8.2 (P>0.05); *Fl=* 43 7 3R7m Ab 34 (7] 22 57
I5 8 2 (P<0.05) FIH% 5.3 /K - (P<0.01). & E¥E N Pl hr i 2=
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1115.0 t/ha, AHLGF A2 7= 5 B8 S AR 4877 17.1%~28.4%
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P ARG P ) R, AR, ShEE A
FRREE N 184.5~299.0/m?, 1] Fi A= 25 R 3 ot 8 3k
300/m?, R EATHK L E T LF BAESEK
Sk ZRSGR G R IR W R TE AR, 8 R AR A R
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FRAYSEG IR, o IR IR EA T, DA S DL
iR ERKNEAEE, FFRARENEEFNA N
R RO 7 — e R RN AE TR

RSN BT 3 S SR AR Ok B R R, AT A 4
FEF AR ZE = R I B EAMENLE. IRE 4705 5 R RF
PESZ P B R N5 A% R O, d o AT AR ) (F
A ZE R SR AR 2 E) BT R AR, ik sk
WRG AN A k1.4, HLE AR 22 RN,
IR 2 o P B B s B AR AR ), SR S AR ZE e e
MISCHEN B 2 —. (RN, I 3 vy B o7 T AR U B ek
Ik R IR T E A E AR m KR E Y, X
AR AR R B R — 8. R
AT, HWI8612F1 B I8612k 2 = 2 B i
T AT AR B A 2 5 T 0 R S AP 6326, K
RERETEES. EARPAY, B EEETLER
oL FE e % 36 2 00 R b P 2B 2 P AR I
DR, L5k $oR 45 SE R AR L, R E st e, (BAE
KESHAEZ MRMBBRAER. ST A RER
—8, WHAEZESHMRERTLF, XEERH
TRAZETYRAR R UL A E RS S T
YRR B G PR T AP RLE SR R S R Fe S, AT
HORLE N EARBE AR, FA SRS TR
H29.3°C, HikZx(28.0°C)E1.3°C, 144l X A 55
SO AU, mR N S BT R BIRZ MR
PR /NP0 FIREH, 20244F FiAR 2 2 R WP AR
(30.0°C)Fl i = 6 FE (36.4°C) 2 B 2023 4E 751 1.4 11
2.0C, SERAESZ G PR EBARFRAL. AN SRR
FE B BUR AR AE 22 5, Hoh BE 8612, PTL632641
B G SRR B LUK SR (3.1~3.3) 52 R FE 52
TR, FAR RN R RO RIDRE 4 S R AR
6711 R 494978 4= L HA =B, KR
WPERR AR, A R A E RS T 100, HF
A TR A AT B, AR TR RO 182 Yang s
NSV s AN R] St b (I R 36 B, KR W (R A A ok
FRHAEFR BRI R, REATFCLTAEAE
Z it R DO MR IR — 2, (HP2 R P AR,
XA — 25 3R W % €00 68 R P ) KRR AE A
BT RSB m = i 1.

MNTFY AR R IZ AR, Bm TR
R R IR SR O R A I BB R 7R
SKZEN A N0 kg N/halfJ 264, 4 Mk 4k e 21
FEE AL E TR AR R EN15.0~19.2 tha, CFELH
YE RN REE180 kg N/ha N (U T-HI i fR B i, it 3
SRR AL P R U e 4 B RS S PR K
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The yield and nitrogen use efficiency of Green Super Rice varieties
in ratoon rice system
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Enhancing nitrogen (N) use efficiency and reducing N fertilizer input are crucial for promoting the green and efficient development of
ratoon rice. Green Super Rice (GSR) is characterized by their superior ability to utilize N efficiently, enabling high productivity with
lower fertilizer inputs. However, their yield, yield formation, and N utilization patterns under the ratoon rice system remain unclear.
This study was conducted in Qichun, Hubei Province, during 2023 and 2024 to systematically evaluate four candidate GSR varieties
and two check varieties under an N fertilizer rate of 90 kg N/ha for main season and 75 kg N/ha for ratoon season (equivalent to 50%
of conventional rate). Results showed that the candidate GSR varieties (Weiliangyou8612, Longliangyou8612, Yongyou4949, and
Yongyou6711) achieved annual yields of 15.7-17.2 t/ha in 2023 and 16.0-17.5 t/ha in 2024, representing yield increases of
9.7%-37.8% and 15.9%-37.8% over the check varieties (Liangyou6326 and Huanghuazhan). Higher spikelet number per panicle,
greater total dry matter accumulation, and higher harvest index were key agronomic traits contributing to the high yield of the
candidate GSR varieties. Compared with the check varieties, total N uptake of the candidate varieties increased by 12.3% in the main
season and 16.1% in the ratoon season, while their N harvest index and N use efficiency for grain production in the ratoon crop
increased by 13.7% and 24.8%, respectively, indicating an enhanced N absorption and utilization under low-N conditions. In
summary, the use of GSR varieties in ratoon rice production can achieve both high yield and high N use efficiency under reduced N
fertilizer input, offering a promising pathway toward sustainable and resource-efficient rice cultivation.

Green Super Rice, ratoon rice, yield, nitrogen use efficiency
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