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Abstract: In order to screen chemical regulation compounds suitable for improving the stress resistance and annual
yield of ratoon rice, this paper took hybrid rice Xiangliangyou 900 as the test material to conduct a comparative study in
2019-2020. The effects of spraying water ( CK), brassinolide (T1), pyraclostrobin (T2), brassinolide + pyraclostrobin
(T3), and brassinolide + pyraclostrobin + adjuvant (T4) on the growth and yield formation of ratoon rice were compared.
The results showed that compared with CK, the four chemical regulator treatments all significantly increased the annual
yield of ratoon rice. The yield under T4 treatment was the highest, which was significantly higher than that under other
treatments ( P<0.05). From the perspective of yield composition, T4 treatment significantly increased the seed setting rate

and thousand—-grain weight (P<0.05). In addition, leaf

IS H H - 2023-01-06 SPAD value indicated that T4 treatment could delay the
HELTE . FEARE AR B AR5 H (CARS-01-27) aging of sword leaves in two seasons. Under the impact of
VEERE N TEWR(1996-) , 4, IEG 25 BH A, B+, FBRF5E J7 10K cold dew wind weather in 2020, T4 treatment improved the
FAEMS MR &S AR IS5 H AR, (E-mail) pollen vitality and reduced the hazards of rice blast, rice
1823303958@ qq.com stranglehold and rice false smut in the regeneration season.

BIFEE R TR, (E-mail ) qytang@ hunau.edu.cn In conclusion, T4 treatment significantly increased seed
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setting rate and thousand grain weight, enhanced stress resistance and delayed leaf senescence, and then increased the an-

nual yield of ratoon rice.
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1.1 iR A S ST

KRS T 2019 4F 3-10 H 7RI 45 45 B R
T D R Al R 2F I B0 S s (112°267E, 29°08'N)
HEAT, B3RS A B i R W DO W, - S S ik M )
Jy.pH 8.02, AHLI & & 27.9 g/kg, A A& =
117. 37 mg/kg, A 500 & & 15. 57 mg/ ke, e &
T 335.30 mg/kg, BALEP % i 111. 07 mg/kg; 2020
4F 3-10 A el 4 - BT R B2 B 5 B RHIF
551X (29.4°N, 113°E) #4705 , 150506 o 4= 498 5 oy
et £ (0~20 em) FHBLET 22. 51 g/kg, &A
1.36 g/kg, HALHT 61.27 mg/kg, ¥ R # 20. 11
mg/kg,pH A 5. 7, Ml B P 900,
1.2 RIiEit

BEALIX 111, 15 2 A — 2 A 3 R 25 22 3R
PTG (T1) MHme it G (T2) ,2 Fhdl & 257 ab B B
ZEEEZ N TR T v ik TR R 4 (T3) (T3 Atk 14
JngnFRl(T4) , AE K X R (CK) 3 IREA, /NXTH
20 m*, ZEEERNERR = &R 20, ARl
Bt R 0. 019% 5 Nk Pk A7 g SR FH bk nee gk 1 1 2L 7510
RS it 9% 5 B 2 o B R A B R 1H
PER, SN 63% ., T HAER KRB R
TR P 2R R R S R W, SR B
22 LM 300 ml/hm?, 0P Ak B 75 2L 35 R 450
ml/hm? , 2 JCBERE B R G PHER M 25 ml/hm?,
SiKESH 225 L/hm?, i 245 BRI ZE B4 10 55 LLRT
R4 5 UG,

3 H 30 HEERD IRIEE R, 4 A 29 HEAR, tk1T
P 516.5 emx20. 0 em, BF9NHEC N 3 2%, /N X DY JE
WADT 4 TR T, FAERS L M A
H0590 0 180 kg/hm*H1 105 kg/hm* (4% ) , A=
3 2 it 5 AR (P,O5) AR AE (K,0) A & 358 180
kg/hm?®, 7K 43 o HURE 457 3 e > b 5y 7 AR G B
ARiHAT,
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F£,105 C AT 30 min J5 .80 CHET 246 i, FRJ5T
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1.3.3 fealifefte THRRRELHEGMNET £
JE TR EE (AW, vhm?) , B3k 25 53 U b 1
T T 5 Sk 2T A T T R Y 2
(BB P 2 LA 5 55 R 3 4 5 ) 2
H(BHIAETREET )

eI T AR XS 7= i 1 BTHRR (W) = AW/
MO FFRL T B X 100% 5

ACTT R B T 9 BT 1) AR Y B s R (AT,
vhm?*) = MR TR - AW
1.3.4 &lvtet £ 4 5 (SPADfA) Tl %k
PE[FI b AR A R A M AR 0, SR JH H A< 7 SPAD-
502 %4 SPAD {3l & FEAR G b o R 3 AN
SPAD {H , BA/NX I 15 F 0, BOE I E, 4B 5 d
1k,
1.3.5 mEHSEARAET  AEKREBRA A, 5
A/NRAEPEHEE 10 70, R ILRG TR R,
AR R

FEIE 05 R bR R = (& 2B R PR Bl 2 Ak
$0) x100% ;

PRI T 46 8 = X (% AR B AR X
PBUE) / (A BB B xR = EUE) x100% 5

P R = i BB/ T A BB x 100%

JRE 3 = JRFE A 7K RS A8 b 500/ 8 A kLB x
100% ;

R IR = R IR P A SR EX 100%
1.3.6 #emEh  TRARNARMEY L,
YR Bk B RREE I AL, A7 U F5E

£1 2019 FF 2020 EBETBHETH
Table 1 The growth period of ratoon rice from 2019 to 2020
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AR WA BEALIEIR 3 LR EAS , 11 B g
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FERYE, T ETAER AT Y S 4B AT Y ROk RN AL
LRCPA

AERITT T = e AL B A6 B8 100% .
1.3.7 @ = 55A JREEMGAN, AR HNX
PEHCEIARCA 5 m* 2230 1E 5 T8 AR 7= DX O, SR AT
WKL , B XU I PR RR BT BT &, AR 4R 14. 0%
() K SRR K Ff 1 SE B = i, R VR
7= /NI X 27 ], e B 10 R BA R AR
PR, MR SRR I 43 B AR = (I R+ 25T ) A
BT TIRL, P E 5 A A R
1.4 HUEALE

{5 Microsoft Excel 2007 #4785 A S FRAE
A Statistics 8.0 BAXHRIEEI T84T

2 ER 550

21 SREGEREEH

H % 1 0] UL, 2019 45 AR ARG Sk 2 AR 2R fi-
R4k 38 (7 H 13 H-8 A 20 H) 133 d
(9 A 30 H-11 A 2 H) ;2020 4FEHE Rk ZfHA:
Zefh - 0 39 d(7 A 15 H-8 A 23 H)
F41d(10 Hos H-11 H 15 H),

H2 2 F16 3 Al WL, 2019 4F 3k 2= ) I 0 i 75 TR
(>35 C) AMEFfF 2 IR R KB 21 d R 10
d,2019 4 [t 2020 4F P AR Sk ZE i i pl i b | PR
Tl - A Y H TR R 5.7 CC (R 2) R 3.0
C(F3), HF1AIL,2020 £ 2019 4EFAE 25
FEAE4 ~5 d, i % 2 1 3 I 40,2019 RS
5 e IO ) - 30 AR i (P K <, 2020 4F 9 A 14 H
PUG HELELE 17 d KT 22 C A, 2 FE A
A ZE SRR 1832 3] TR T FE #R AU S

SZ A2
ER .- - EEFWY
Ergi| B SR JCEA SR SRS (d)
(H-H) (A-H) (H-H) (H-H) (A-H) (A-H)
2019 03-26 04-25 07-13 08-20 09-30 11-02 216
2020 03-30 04-29 07-15 08-23 10-05 11-15 225
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R2 2019-2020 FAFHE-HABNSERGRSIESH

Table 2 Climate condition and climate events from heading stage to mature stage of main season in 2019-2020

) F&MiHE (mm) S g e L ( >35 °C) S AEFAt:
s GRaTTS g PR - Shlaniis
(©) 8:00-20:00 LR (h) Fx % i“‘ffd%j‘ﬁ
2019 29.9 81.7 153.1 460.1 31 2 21,10
2020 242 211.5 480.4 358.8 2 0 0
AR R A7 24525 3 d LUk,
R3 2019-2020 FEEFHE-RAANSERGRSESH
Table 3 Climate condition and climate events from heading stage to mature stage of ratooning season in 2019-2020
S (S FErii (mm) FEFEWE H KAL) H]
. gy IECIEH A 2
R (C) e ©) g 00-20:00 b (h) B A HE R
RE(d) : : (A-H) (d)
2019 23.0 31 40.4 81.3 356.7 10-05 5
2020 20.0 42 182.6 346.2 146.4 09-14 17

22 FARNFEEFILEHEER =R

221 FEARFEHR HE4 A5 CKAMHIE,
P —jife FH AN A it Al 2 R v T Sk R AR RS
M7= i, 2 AR LL T4 AbBE A P e de i, 43R 8. 63
t/hm*F19. 86 v/hm®, ¥ E & T CK T1 43 T2 &b
T3 AbEE (P<0.05) ,2 4 ()3 56 2% S M0 A — 2,

WERE TR HE T T2, T3 A B £ 5K
35,2020 ARG T4 Ab B A At b B R
TR AR RS SE AR (T3 AL PRERSL, T4 AR5 T3
APEAR LT 25 25 5 ) . T4 AbBRTH 2 AR 45 SR
MRS CK A A3l E it 19. 529% 1 2. 45%
T4 Ab B 3k Z5 P A 5 1) 388 7 RO B A 1) 2 2 I A

MR R, 2 4R8P T4 Ab BRI TR0 &
e B EET CK,2019 X564 T4 4 F4 CK

R4 TRAUFREETIZBEBNTERTEARER

Table 4 First season yield and yield components of ratoon rice under different chemical regulation compounds

P 1 4R TR

2019 CK 6.43d 158a 253ab 55.80c 22.39b
Tl 7.02¢ 163a 259a 67.37b 22.81ab
T2 7.32be 166a 224bc 68.16ab 22.58ab
T3 7.63b 173a 228bc 71.40a 22.44b
T4 8.63a 182a 218c 70.52ab 22.92a

2020 CK 8.07d 197b 268a 73.91c 22.37d
T1 8.49¢ 221a 245a 77.31be 22.49¢
T2 8.60c 215ab 261a 78.53bc 22.61c
T3 9.20b 226a 230a 81.65ab 22.73b
T4 9.86a 212ab 243a 83.27a 22.94a

CK 5K R T1, 258822 NS T2 . PR EE TR I9G T3 . T1+T2 414 ;T4 - T3+ 857, [6—4FA05 [51 51 B J5 S [R] 5 Bk 32 7% b B 7] 2% 5 1.2 ( P<0. 05)

222 BARTHHERRRESHFETH AL
2R R AL FR G Sk 2 AR R AR AR S T8 R A R
R A BENEW(ES), 5 CKMLEH,2019

TN BN T A T R R & [ A
2020 4 T4 AbFE K x5 A0 M 1 T4 o o £ 44
T HALAL R M 12,74 vhm? . 5 CK AHEE,2020
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Table 5 Dry matter accumulation of ratoon rice in the mian season under different chemical manipulations

N FEE . SR BT a T ﬁ’lﬁ"ﬁﬂ% a TEE*H:\ N ﬁﬁﬁ?ﬂ% N
A 25 ab 3 T T ) HEE TYIFsizaE  TYRIER TR AR
(t/hm?) (V/hm?) (Vhm?) (Vhm?) (Vhm?) MBIk %) BISTRR(%)
2019 CK 9.47a 13.49 5.00b 4.02b 0.98ab 81.69 18.31a
T1 8.94a 14.59a 6.45a 5.66a 0.79ab 87.75a 12.25a
T2 9.53a 14.58a 5.70ab 5.05ab 0.65h 87.53a 12.47a
T3 10.52a 14.70a 6.29a 4.18b 2.11a 66.75a 33.25a
T4 10.88a 15.39a 6.44a 4.51ab 1.92ab 70.76a 29.24a
2020 CK 9.52d 18.66a 9.52d 9.14a -0.85b 109.92a -9.92b
T1 10.25¢ 19.13a 10.25 ¢ 8.88a 0.14ab 98.38ab 1.62ab
™ 10.39¢ 19.87a 10.39¢ 9.48a ~0.14b 100.84ab ~0.84ab
T3 11.70b 19.52a 11.70b 7.82a 1.42ab 84.50ab 15.50ab
T4 12.74a 19.94a 12.74a 7.21a 2.35a 74.27b 25.73a

CK.T1.T2.T3 T4 W3 4 3, [F—4 00 [RISIER G AR 7 RER 7R Ab BE W) 22 5 .35 (P<0. 05) ,

223 kEFFABFRIMSPAD IS HE 1]
U, £5 Ab P Sk 2 A R 5 R AT SPAD LB 25 B[] 119
R 2B L TR, kR AERE T T4
AP SPAD {1 10 2 = T H A AR 7, SR 2 BLT4>
T3>T2>T1>CK Bya#, BN FFHEIE, CK ) SPAD
2R N, G5 15 d.20 d.25 d, T4 A3
SPAD {H#4 8 % & F CK,

SPADfH

FEHE B ] (d)
——CK; —-TI1; -T2, #-T3; *T4
CK . T1.T2 T3 T4 W3 4 7, [F]— i [A) A ) S R e 7 A 2 i) 22
SR (P<0.05),

BEl1 FREMUFEET 2020 FAFHERFFTEL SPAD E3IE
Fig.1 Dynamic SPAD values at the ratoon rice ear stage in the
main season of 2020 under different chemical regulation

compounds

23 ARANFRAEFINBESHBEBTELHN
=AU

231 FEAFEMR HEE6 AH,H CK ML,
B — it FH Bl 2 A it AL AR R e i T AR R AR

FER =i, 2019 4FLL T4 AbBRAY - e iy, & = T
CK.T1 4b¥f T3 4b¥E H5 T2 AbPRTC 3 25 5, 2020
A T4 5 T3 AbH) = 4 2 T A A B o A
T3 LhBR) = e fc i, 383 T 3. 16 t/hm®, H. T4 AbHE
T3 AbBRIFIC & 225 2019 4E 5 2020 4F T4 4bHAY
FERAY R 6.21 tv/hm® Fl 3. 15 v/hm®, WA= 544 A
HE,2019 4E 5 2020 4F T4 b PRS2 5 5 TR i
Ykt , 3 B 230 T CK, T4 AbFSE-35 2 4E A 45
SRR TR B 5 CK A EL 43 ) & 26, 36%
6.21%,, T4 KbIFA 2 P A R ™= 1) d 3 2L i PR
P TS SOR TR

232 BARTFHRARRZALSFEG T ARk
SRR PR 2 AR AR AR BT RNAE S T T 1)
MEMFZARENFW(KT) . 5 CKMHLL,2019
AR T3 A0 i 20 T A6 IS B R B R R Y BT
#ik, T3 5 T4 AHLRAESS T 9 A R Al B S 2
AT T4 Ab3HUF A 25 P AR A A T I I
L HBEET CK(P<0.05) , 2891553 12.96 t/hm?
F113.78 v/hm® {H 5 Fo A A 27 8 9 70 b B 1) 25 S5 AN
BE(P>0.05)

233 FAFFAEMSFTRY SPADES S WK 2]
U, A ARG ST 1Y) SPAD (AR A R) B HERS
FACPSA B N RS, B CK AH L, PR
HEFEFFREUS 20 d, T4 T1 ACFEAY FEAE G R SPAD {H
FET CK,HA T4 ZhBEAY SPAD {EfRc
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Table 6 Seasonal yield and yield components of ratoon rice in regeneration season under different chemical regulation compounds

gy 2 A s i e % TR
2019 CK 4.70cd 285a 133a 53.11b 21.35b
T1 4.54d 283a 130a 51.51b 21.59b
T2 6.00ab 310a 124a 62.36a 22.09ab
T3 5.40bc 315a 132a 60.78a 21.93ab
T4 6.21a 318a 127a 64.88a 22.53a
2020 CK 2.38d 318¢ 104a 40.51d 18.74d
Tl 2.74c 330bc 104a 46.80c 18.97¢
T2 2.93b 346bc 105a 48.55¢ 19.10¢
T3 3.16a 441a T4a 50.76b 19.67b
T4 3.15a 407ab 92ab 52.89a 20.03a
CK.T1.T2,T3 T4 W35 4 3. 7] —4 53 [R5 $iedi I A ] 7 B e b 0 i) 22 57 .35 ( P<0. 05) o
x7T AAUFARETHEEBEEBNTURRE
Table 7 Dry matter accumulation of ratoon rice in the ratooning season under different chemical regulation compounds
S R e R PR ENRE  EEBE  JENRER
4y 255 b 14y o i P B > R A Pz FYTRHRRL TR B R
(/hm?) (V/hm?) (Vhm®) (1/hm?) (vhm?)  HITTHR(%)  HITTR(%)
2019 CK 8.26a 10.95b 4.27bc 2.69b 1.58a 60.06b 39.94a
Tl 7.79a 10.98b 4.10c 3.19ab 0.90a 75.87ab 24.13ab
T2 8.52a 12.52ab 5.25ab 4.00ab 1.25a 76.48ab 23.52ab
T3 8.02a 12.92a 5.48a 4.89a 0.58a 89.45a 10.55b
T4 8.05a 12.96a 5.87a 4.91a 0.97a 83.43ab 16.57ab
2020 CK 8.26a 11.01b 2.49¢ 2.77a -0.27a 105.99a -5.99a
T1 8.34a 11.74ab 3.03be 3.39a -0.36a 109.68a -9.68a
T2 8.28a 12.52ab 3.39ab 4.24a -0.85a 127.58a -27.58a
T3 8.95a 12.40ab 3.20abe 3.45a -0.27a 108.87a -8.87a
T4 8.87a 13.78a 3.96a 491a -0.95a 118.87a -18.87a

CK.T1.T2.T3.T4 W4 4 7, Fl—40 [R50 5 AR A R m A B 22 57 2. 3% (P<0.05) .

SPAD{E

L

1

5 10 15
SRS ] (d)
—0—CK; —-T1; +T2; #-T3;, T4

20 25

CK.T1.T2.T3.T4 W3 4 7, ANFFHE LR 0 2 57 8%
(P<0.05)
B2 AEHLFEET 2020 EEEEHAEREFEE SPAD #i7

Fig.2 Dynamic SPAD values at the ratoon rice ear stage in the

ratooning season of 2020 under different chemical regu-

lation compounds

23.4 BAEFARGLHESH HE3IAHLE CK
FHEL , £ Ab BT P 2 P A A A A6 0 16 1 3595 ) i
F, HAEEAF AR A B RESE S AL Ty, b L
T4 Ab FR =5 10 05 B 5 K, SR e, 5 CK M,
T1. T2, T3 Il T4 LB LW F1 40 0 B E R &
7.56% .10. 58% 16. 73% 23. 34% .,

235 BAEZFAMSAEMEF HE S HHA,H CK
FHEE 4 BRI T 3R AL A A — s R L3
THAEZHAREYPURPIIENE, T1 T2, T3 T4 23!
MR R 435 CK BER T 7.80 4~.8.62 4~.7.48
.10, 10 ANA 5385 BRFERIEAR T 7. 41 4 .10. 41 4>,
13.20 4~ . 13. 58 /> F 43w e 09 J2%006 22 43 il 1 CK
WA T 8.58 4> 11,75 4> .10. 86 4> 14. 53 N 435
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1201
100+ b b a
d C
R 80F
T
= 60fF
e
™ 40p
20+
0
CK T1 T2 T3 T4
A
CK.T1,T2.T3.T4 W% 4 ¥, N FRFLRABE 25 BE
(P<0.05),

B3 AELAFEET 2020 FEESHERNEHEN
Fig.3 Pollen viability of ratoon rice in the 2020 ratooning sea-

son under different chemical regulation compounds

#8 AREUFREET 2020 FEESFTHEBWRESHEN
Table 8 Disease resistance and cold resistance of ratoon rice in the

2020 ratooning season under different chemical regulation

compounds
. EHE R IR (%) WETEFREL (%)
(%) (%) famm WIS PR

CK 80.21 58.75 22.22 16.05 16.05 14.14

T1 72.41 51.34 13.64 10.23 10.23 6.44

T2 71.59 48.34 10.47 6.25 3.75 5.16
T3 72.73 45.55 11.36 5.68 3.41 4.03
T4 70.11 45.17 7.69 4.81 0.96 3.25

CK.T1.T2.T3.T4 W3 4 1,

24 ARAAFAEFLENBEBEAESER
=10

P P 4 AR AN [) A 2 9 4 500 Ak B X A AR 1
JAE A BN, 5 CK X, T4 T3 T2 4b
P RS T AR A AR R DL T4
RORE N BE /rikF) 14. 84 t/hm? 13. 01 /hm?,
T4 4b B 8 47 7= &8 L CK i 3 3 i T 28. 46%
(2019 4F) 20. 73% (2020 4F) ,

3 17 8

3 ARKFEEFNNBERTERTEHMRL
A1

AHIFTEE TR, B — it sl 2 A it H Al 2 9
PRSI T FRA AR A i o T4 AR P
W= HACR IR, W= Ok | A 4550 A
HUR AT RL O 545 SR B S T CK, A HEIT4S
SRR R AR ) — 0 R IR IS SR

PRI )AL ] BE AL AL AR b, 2019 4R
S 7 PR R A AR SR U] H P 2530 By, Y B A
F LM 2020 AF-PEAE ZFEER KU B E] L S BCR A
A R 2R RE S B AR RS T . i AR e
TR A AR A e , IR ] A el 1o it A (7] £k
SV B B R R, B SR AR KA, B
AR R 1R ml S YIEAL R (SOD) i %Ak
UM (CAT) ST A AL IS PEFIHTIR MR (AsA ) (45
JHE H K ( GSH) A5 AR BT A0 5 5t 2120y LAY
IKAEMRN 8 2 i A, B IERAH T L 3 TR i
it FER I PP T 20 P Py 475, A R R R 244, Dk
AR B AR 1R W BN W) D fE Y
F G TR IR ARIR Y XL R 1 15
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