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Fig.1 Ratio of effective panicle(A) and yield contribution rate (B) of different nodes
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Table I Comparison of agronomic and economic characters of ratoon rice at different nodes

e Wi AR B /om (5T YT ?E@;%/‘% T‘*ﬁi/g f‘ziﬁ#]ki/%
Variety Node Numper (?f Panicle length . Number of , Seed setting 1 OOO'-grzun Ylelfi contribu-
productive tillers spikelet per panicle rate weight tion rate
{81575 5th node from top 10.3+0.8a 19.44-0.2a 200.144.0a 80.3£2.1b 23.1+0.1a 71.8+1.3a
MOEI540 445 sthnode fromtop  3.340.4b 16.9--0.3b 151.346.7h  874+2.3a  224401b  17.7415b
Yolrl5g4y(;)u {81375 3rd node from top 2.84+0.5b 15.84+0.2¢ 93.0+4.4c 84.04+1.3ab  22.3+0.2b 9.941.0c
{81 2715 2nd node from top 0.31+0.4¢ 13.2£0.4d 67.0+2.6d 82.94+1.2ab  21.8£0.1c 0.54+0.5d
. {81577 5th node from top 10.041.2a 21.5£0.5a 149.744.3a 85.7£0.8a 23.240.3a 43.34-2.8a
?(g:;iig {81475 4th node from top 7.0+0.4b 20.5+0.2ab 134.244.1b 88.2+1.8a 22.9740.2a 29.2+1.7b
4949 {8 371% 3rd node from top 6.0£0.5b 19.840.3bc 122.5+4 .4c 87.4+£1.8a  22.840.3a 21.3%+1.6¢
{81 275 2nd node from top 1.841.0c 19.24-0.3c 108.144.6d 85.8+3.3a 22.7%0.2a 6.2+1.2d
. {81 577 5th node from top 4.5+0.3b 18.340.1a 85.1+£3.1a 72.6+1.5b 24.37+0.2a 15.941.5¢
Iﬁ%ozlt};r?;; {81477 4th node from top 4.8+0.8b 16.1+0.2¢ 61.5+2.0c 71.6+1.4b  23.440.1c 11.5+1.2¢
ous34 137 3rd node from top 10.540.5a 17.740.2ab 69.142.5be 82.14£2.7a  23.9+0.1ab  31.3+2.4b
{8277 2nd node from top 13.0+1.3a 17.4+0.3b 75.24+2.9b 81.74+1.8a  23.7+0.1bc 41.34+2.9a

VB R E R 5 AN Rl ING TR e s AN R b Bl TA] 22 53 5. 2 (P<<0.05) . F[Al. Note:Different lowercase letters after the same data in the

same column indicate significant differences between the treatments (P<<0.05).The same as below.
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Table 2 Agronomic and economic characters of ratoon rice in different periods of Yongyou indica japonica hybrid rice

Wi e ) /d RS . BERR AL S55R/ ” PR/ U
. T /em : THRiE/g . Lo
Time post Number of . Number of spikelet Seed . . Yield contribution
L Panicle length . . 1 000-grain weight
harvest productive tillers per panicle setting rate rate
1~7 12.14+0.4a 21.3£0.1a 141.7+£3.1a 94.940.8a 23.3+0.1a 79.2£0.5a
8~12 2.6+0.2b 19.8+£0.2b 122.540.9b 93.6+1.1b 23.140.2ab 14.2+£0.5b
>12 1.540.2b 17.840.1c 97.7+3.1c 92.10.9¢ 22.820.1b 6.6+0.3c
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Table 3 Performance of agronomic and economic characters of different varieties of ratoon rice

AR/

) i/ TR S SESE/ U ThIEE/ o W/ %
fi (7 E/hn’) fi /e [ o BI/E gy
. Panicle Number of spikelet Seed 1 000-grain . Yield increase
Variety Number of . . . Yield
L length per panicle setting rate weight rate
productive tillers
M 1540 311.2413.5b 18.240.1b 172.2+4.6a 82.5£1.6ab 22.84+0.1b 5511.0438.7a 21.6£0.7a
M 4949 322.3+12.7b 20.540.1a 135.14+3.7b 87.24+1.7a 23.140.1b 5314.14+42.4b 17.3£1.1b
REWIE 534 426.1+12.7a 17.4+0.2¢ 73.840.6¢ 79.442.2b 23.9+0.1a 4 532.3+39.6¢ /

3 3 i
31 AILMERTEIEERN
ANTR) SR KA i BB -FE 2R RN ), L7 R

SR H AR ER WA AR R 2 5 MRS B
I N G it PR T U R Ne SR R VA | B B/ S

B4R A 45 3 80 2 80 35 T T o R



136 LRI I NI <3 4

943 %

R AR P A 5 R B S AR o B AR A
AHFFE K BR, 5 W 534 T4 1A SR 22 20 A5 1 18]
2 B0 3T SF AN AL, PRI 4 2SR AT 2
P SR A 7, L6896 LU L WA SRR AN 725 DAL
(1) 7= it #1048 v 7E 81 5 1 FE] 495 A AR 47 L i e
R A R U AR 2D, 2 BH U RIDRE 2% 22 A
Tolr ) D00 AP A 0 S 80 5 3 R3] 49, IR (3 5
A Bl X AR ) A A R G Rl R
P DRI AE 2% 52 R AR YT 7 (9 451 5 95 FE] 4759 FAE B Y
PR DL N R RO il 2 v T 3 T AR 2 R R
N T A BTz AN, 5 H A B
Kotk o AHAS T RIS 2% A8 A5 i Bl R AR 534 , 1% B3 Bl
EN XA RE 24 38 RE SR AR R R I N, Y
T, 2 17 A 1 AL A AR B3 A P20 e 3 P2 o
(7 1], PRIk, A DCRIDRE 2% 52 e (0 9 AR V5 o7 PR A= R
el b 2 o A A R WL T S AR B A 35 R
TR
32 BBEBNEEEAFYT

ABEFTLE R FE I, B 4949 FAE A8 LSk 2 i)
J& 17 d PN PR A B OB SE A AAOR o b e TR
RO R 89.1% . 74.6% A1 79.2% , ¥4 48 2 i Tl
JG 8~12d AN 12 d LA LA . YeBIE 1~7d W
BB BB R R | R RO BSOR 2 S R 3 B I 2
TSGR A . X UiBH /D0 RIDEE 24 28 F P-4 22
77 1 B e Tk R CR S 1R R A
R RO PRI A Sk 2R AR I At £ 2 AT WA
Jei B kit 2 v, AR A 2 R RUR T B PAE
1 H BB, A BT i P A SR SRR R AT
P PR A - i FDGRE R T
33 BERABERIFEABERNEERE

A e i R R, R 2 52 A
oA 2 o il 8 2 S A o AR R B A,
Pt 1540 F1 A AL 4949 WA & B 43 513G 77 21.6 %6 il
17.3% . HAhEEAFRI, B AIRE 2% 3SR T b P2 1
F14) 0 o AL X i R T R R e A e R A
534, F DURINKE 2 52 e (1) A ORE 22 Ry o= i A #5918 B
1) d LA

I AE 22 FRIORE 23% 228 7K R il ol 30 4 ok 76 A £ L T8
b oI R TS bRV T R AR R AR R
e T — B i o 1 R I AR N A P sk g, HLAA R A1
DI I S E 11 = G N e = R o B vl 2
FR O A P2 7 A AT 7 (480 5 5 RNl 45, JR ARy
AR FA SR SR 77 I AR SR A AR

A RORLZ b P, BT X — 45, AR
AT LA S LA AR L A R Dy BT 1 Y
AR B BRI, LA 55 DI AIRE A S R A AR e e
AR I P A 3 (1 7 i i — A5 T | DIE 2R S RIDRE 2% 52
ot b A E T A ARG bt R

2 % 3 ik References

(11 MRocHe, WRms &, sk 8%, 45 AR A 1B i A A 357
PES B IE HOR DT S B [T ] v [ AR 2SRl 2 4
2015,23(4) :392-401.LIN W X,CHEN H F,ZHANG Z X,
et al. Research and prospect on physio-ecological properties of
ratoon rice yield formation and its key cultivation technology
[J].Chinese journal of eco-agriculture, 2015, 23 (4) : 392-401
(in Chinese with English abstract).

(2] BRIERE, WhPET, B35, 45 . ) m 1AL et R e IR 5 %0 3R
BriJ]. EFEK , 2018, 24(5) : 68-72.CHEN J W, SHUAI Z
Y, TU N M, et al. Analysis on development status and counter-
measures of ratoon rice in Hunan[J].China rice, 2018,24(5) :
68-72 (in Chinese with English abstract).

(3] WEAE 2R AR /bR, 45 A e 57 AL P H AR B 5
JELT]. hEREK, 2017, 23(3) :13-17.HU Z H, LI D M, XU
X L, et al.Research progress of simplified cultivation technolo-
gy of ratoon rice [J].China rice, 2017, 23(3) : 13-17 (in Chi-
nese with English abstract).

(4] b5 e BB K R A 7= o dloms S5 [T ], i R AR
Ak, 2014, 44(8) : 845-850.PENG S B.Reflection on Chi-
na’s rice production strategies during the transition period[J].
Scientia sinica (vitae),2014,44(8) :845-850 (in Chinese with
English abstract).

(5]  #Rws b, geut, SRR, A5 | FRARE ™ S BURE S5 O B 8 4
ARBFFEHERET]. i E AR, 2015,48(9) : 1702-1717.XU
F X, XIONG H,ZHANG L, et al.Progress in research of yield
formation of ratooning rice and its high-yielding key regulation
technologies[ J |.Scientia agricultura sinica, 2015,48(9) : 1702-
1717 (in Chinese with English abstract).

(61 ZRakJi, BEME, AR a7, 4% . A R AR BT R M B Fe ot Jse (7).
AR 258 4R L 2013,29(36) : 1-8.ZHU Y C, XIONG H,XU
F X, et al.Progress on research of ratoon rice cultivation tech-
nology[ J].Chinese agricultural science bulletin, 2013,29(36) :
1-8 (in Chinese with English abstract).

[7]  ABHE, HREAR, T3 T T, A% . 1 O e IR AR R T S o e 2 k0 Je
I FE# %4 , 2000, 26 (3) : 297-304. XIONG H,RAN M L,
XU F X, et al. Achievements and developments of ratooning
rice in south of China[J ].Acta agronomica sinica,2000,26(3) :
297-304 (in Chinese with English abstract).

(81 R4 R, W1, ok, 45 . FEAE R M DU RIRE 24 3R d P AR &
RV Rl P A BT LT Wi v Al BR 2, 2021, 62(8) : 1489~
1491.SONG J F,YAO P,DAI S G, et al.Growth characteris-

tics and adaptability analysis of ratooning Yongyou indica-ja-



% 33

WRTAE A5 I DORIE A SR F A Rl AL ) A R ™ AR o A

137

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ponica hybrid rice varieties [ J].Journal of Zhejiang agricultural
sciences, 2021,62(8) :1489-1491 (in Chinese with English ab-
stract).

TR, S A L A B SCORIRE A Se Sk 2+ AR RS |
PRI AR SRR [T]. A E K, 2020, 26 (1) : 100-101.HE
S Q,YIJQ,ZHOU L Y.Cultivation techniques of indica-ja-
ponica hybrid rice with yield more than 1 000 kg/667 m? about
ratoon rice [J]. China rice, 2020, 26 (1) : 100-101 (in Chinese
with English abstract).

B, SRR RY BT A M LA AR e A K R
T A E I 2 AT ] o E AR ZS O R (R e S0) , 2021, 29
(12):2061-2073.DUAN L C,GUO R G,CAI Z, et al.Spatio-
temporal changes in the characteristics of the safe growth peri-
od and high temperature damage of ratoon rice in nine southern
provinces of South China [J]. Chinese journal of eco-agricul-
ture, 2021, 29 (12) : 2061-2073 (in Chinese with English ab-
stract).

WU, 20 A, BEOIRL . “3S” HORFE VLY P AR R AT
Ao W AT MW ST T i T (). VPG Al R 2 2% 4, 2001, 23
(4):573-576.HUANG S E,LI'Y C,YIN J M. Application of
“3S” technology in climatic feasibility study of ratooning pad-
dy growing in Jiangxi Province[ J].Acta Agriculturae Universi-
tis Jiangxiensis, 2001, 23(4) : 573-576 (in Chinese with Eng-
lish abstract).

WA, I, MR A5 AV T i X 2% 52 R A A
sl P 3 O R ) £ VAN S 0 s [T ] AR gl R e i,
2020,39(3):19-27.WU R, WANG J M, XIA S M, et al.Com-
prehensive evaluation and screening of adaptability of mid-sea-
son hybrid rice ratooning varieties in the middle-lower reaches
of Yangtze River[J].Journal of Huazhong Agricultural Univer-
sity, 2020,39(3) : 19-27 (in Chinese with English abstract).

P K L By SR . AL R 8 il R A R R B L B[]
WAl Bl ,2021,62(1) :46-47.HE S Q, Y1 J Q.Compari-
son test of Yongyou series as ratoon rice [J].Journal of Zheji-
ang agricultural sciences, 2021,62(1) :46-47 (in Chinese with
English abstract).

SRR, A% O . LR S RIE 2% 52 R AR Rl L A AL [T
WAL BL2 , 2021,62(8) : 1482-1483.ZHANG C S,CAIK
F.Screening of ratooning Yongyou indica-japonica hybrid rice
varieties [ J].Journal of Zhejiang agricultural sciences, 2021, 62
(8):1482-1483,1485 (in Chinese with English abstract).

F e TR, XN, 45 i L DX A 3SR Al 4L 1A T i
e KA U 3 43 [T ] TR AR L 2020, 32(12) 1 16+
20.JIANG L,WANG Y P,LIU H P, et al.Screening and yield
component analysis of hybrid rice combination for ratooning
rice in southern Jiangxi Province[J].Acta agriculturae Jiangxi,
2020,32(12):16-20 (in Chinese with English abstract).

TRAE L PRSI A 23 AR Al R A R LA IR 2
RBATH[T] WHEA R, 2019, 58(24) £ 12-15.ZHANG
Q,CHEN J, TU J M, et al.Comparative test results and evalu-

[171]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

ation of 23 rice varieties as ratooning rice [ J].Hubei agricultur-
al sciences, 2019,58(24) : 12-15 (in Chinese with English ab-
stract).

SV AT A A, 2R IR R D e XA A o e O R e R
HARBEFL[T]. A E A2 4, 2016, 32(15) : 1-5.ZHOU A,
HE K J, LI X G. Variety screening and high yield cultivation
techniques of ratoon rice in Hunan[J].Chinese agricultural sci-
ence bulletin, 2016, 32(15) : 1-5 (in Chinese with English ab-
stract).

TR SRUERE R, 45 . AR RN AE B R R R R
WL LT T B4, 1990,11(1) : 15-21.8U Z F,ZHANG
H C,HOU K P, et al. Studies on developement characters and
cultural technology for high yield in regeneration rice [J]. Jour-
nal of Yangzhou University (agricultural and life science edi-
tion),1990,11(1):15-21 (in Chinese with English abstract).
ZEDETE T N RS, AR PR RS o SR R B RIS [T ).
PR A b 24, 2012, 25(6) : 1977-1981. L1 G Y, NING B,
LIUY W, et al.Study on precise and quantitative cultivation of
ratooning rice [J]. Southwest China journal of agricultural sci-
ences, 2012, 25(6) : 1977-1981 (in Chinese with English ab-
stract).

W, BRAEAR IR, A5 A Rl X A A 7 i
JBT 5 e (). 30 R Al K2 A CH SRR L 2017, 43
(3):234-237.YANG J,CHEN K L.,ZHAO Z H, et al. Effect
of different planting methods on yield and quality of ratooning
rice [ J].Journal of Hunan Agricultural University (natural sci-
ences edition) , 2017, 43(3) : 234-237 (in Chinese with Eng-
lish abstract).

SREL, M MRl A, S5 SR 0 BA AL e R AR
Ry R R A2 [T T Al R4, 2017(4) < 28-31
LIAN H, ZHOU H T, CHEN W 17, et al. Effects of sowing
dates and stubble height of retaining piles on grain yield and
yield components of ratooning rice [J]. Hunan agricultural sci-
ences, 2017(4):28-31 (in Chinese with English abstract).
Kl T, 2N, A PR AR SR SRR e A A 2
LB AR 1] Al ~#4z, 2016,31(8) : 791-
796.ZHENG J S, SHEN R S, LI X P, et al. Effects of ma-
chine-cut stubble height on morphological development and
grain yield of subsequent ratoon rice crop [J].Fujian journal of
agricultural sciences, 2016, 31(8) : 791-796 (in Chinese with
English abstract).

Dy U, LA R, A5 O T 1A 2 T A S R R A
TR B AR R AN 0 AR e 22 5 (T ). 2R 38 K A L 2008, 23
(5):73-76.Y1 Z X, WANG X H, CHEN P P, et al.Differenc-
es in ratooning characteristics of axillary buds of hybrid rice
with different ratooning types between in vivo and in vitro[J].
Hybrid rice, 2008, 23(5) : 73-76 (in Chinese with English ab-
stract).

BRI B T8 24005, 4 L SRS IR) 4 S P A A 1 ™ o
TR Sk TR 56 R [T ] W Al R 2244 (1 SR B



138 LRI I NI <3 4 843 %

fiR),2012,38(5):470-475.HUANG X J, TUNM,LI Y F, H5 LT 25 0T]. /ool 241, 2020, 51 (4) = 790-

et al. Yield formation of ratoon crops from different nodes of 797. CHEN ] W, CHEN P P, WANG X Y, et al. Cadmium

hybrid rice and its relationship with main crops [J].Journal of accumulation and distribution in ratooning rice from different

Hunan Agricultural University (natural sciences edition) , nodes and its differences with main crop [J]. Journal of south-

2012,38(5) :470-475 (in Chinese with English abstract). ern agriculture, 2020,51(4) : 790-797 (in Chinese with English
[25] WRIEHE, BFRFEF, F0EE 55 . AN 07 P AR R4 AR 2R 00 e S abstract).

Ratoon characteristics and yield formation of Yongyou
indica japonica hybrid rice as ratoon rice

CHEN Jianghua', WANG Feng', SHI Jun', XIAO Shan',HE Shuiqing’,
WANG Yaliang’,ZHU Defeng®, CHEN Ruoxia'

1.Ningbo Academy of Agricultural Sciences/Ningbo Key Laboratory of
Testing and Control for Characteristic Agro-Product Quality and Safety, Ningbo 315040, China;
2.The Agriculture and Rural Affairs Bureau of Changshan County, Zhejiang Province,
Changshan 324200, China;3.China National Rice Research Institute ,Hangzhou 310006, China

Abstract Field experiments were conducted on the cultivation of ratoon rice using the widely used
Yongyou indica-japonica hybrid rice varieties Yongyou 1540 and Yongyou 4949 as experimental materials
and the indica-hybrid rice variety Longliangyou 534 as control materials to study the ratoon characteristics
and yield formation of Yongyou indica-japonica hybrid rice planted as ratoon rice. The results showed that
there are significant differences in the ratoon characteristics between indica-japonica hybrid rice and indica-
hybrid rice. The dominant regenerated nodes of the indica-japonica hybrid rice Yongyou 1540 and Yongy-
ou 4949 were the 4th and 5th nodes from top at the lower nodes, which produced a sum of 81.9% and
68.9% of effective panicles with 89.6% and 72.5% of the yield contribution in YongYou 1540 and YongY-
ou 4949, respectively. The panicle length and the number of grains per panicle of these two nodes were sig-
nificantly higher than that of the 2nd and 3rd nodes from top, showing a decreasing trend from the bottom
to the top. The 2nd and 3rd nodes from top at the higher nodes of the Longliangyou 534 were dominant,
producing 71.5% of effective panicles with 72.5% of the yield contribution. The spike rate, ratios of effec-
tive panicle and yield contribution of were 89.4% , 74.6% and 79.2% for regenerated seedlings of YongY-
ou 4949 within 1-7 d after the first harvesting, significantly higher than those of regenerated seedlings with-
in 8-12 d and 12 d above after the first harvesting. The panicle length and the number of grains per panicle
in regenerated seedlings of Yongyou 1540 and Yongyou 4949 were significantly higher than those of Longli-
angyou 534, with yield increase of 21.6% and 17.3% , respectively. It is indicated that the strong regenera-
tion ability of the low nodes, long panicles, and large number of grains per panicle in regenerated seedlings
of Yongyou indica-japonica hybrid rice are the key factors that make it easy to achieve high yield when
planted as ratoon rice.

Keywords indica- japonica hybrid rice; ratoon rice; ratoon characteristics; yield formation; simpleand efficient
cultivation
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