2020 4 5 /]
May 2020

FEWEHEK 224
Journal of Irrigation and Drainage

#3394 %54
No.5 \Vol.39

NEHS: 1672 - 3317 (2020) 05 - 0048 - 10

RS S BHEEHBERE,
LEENSTYRRRO

a5, ERIE, AMER, TREE, Kk A, X, EXH, IR
(AmRLEKRF RFE%, KiF 410128)

i E: (B8] MERBAERELETRAA LM T HABBLEZRKGRARFEH RO R, [FX] RA=H
KR, ASEFEREA LK (D115 F R/hm?, D2:18.75 7 »/hm?, D3:22.5 7 *</hm?, D4:26.25 7 »</hm?,
D5:30 7 :x/hm?, D6:33.75 77 :x/hm?), Sft A &K (TYHZ: %488 AP K4k 4e b . HLY898: A& £ 4 il 7! 55 A 444 A 4k,
898. YLY900: K A&A! A4 Y A4k 900), (45 %) A&k A SAt HLY898 5 5 ALA b4y TYHZ £ D3 A2 FHAS
FERS, KRS YLY0 ARRAHBERETHEAF " ZALLELZR, FRARABSHT, 2R ZEHR. K
B TURABREESR. BALAFTHEECLEFER B FEBLES T ) ERZ R A A HLY898>TYHZ=YLY900,
Hop ARk A AP HLY898 =2 R4 & T H A4k 2 AN At, 3§/ 9.99%~11.70%, &% & K-FT, D3 &ELERE,
HRERARFEHARG, AP FELF 5T D1, D5 5 D6 &3, 5B AMEF AL > 54%~22.7%. $ix@mmE
AH G DI KE R, BF ST D6 &, mAkfes A DI AIEE DA A RE, REST DL D25
D6 432, o EFHRAARREADS A RZ, MKRBEHADIAERT. BFLETHEUPIKE L RIE, TEKT D6
48, Ak A AP HLY898 ~ & & MR, AWk kT SR8 & TYHZ 5 KA2% %A YLY900, i &
MEZ, PEARAEFZE5RBRANAEES TAREELE, SEHRET WA, RASRESMZEH)F
R E. [44]) Ak £ MRS HLY898 5 225 7 RIm? & F A AA X BAFLELORBERT, FER5.

X H R BREE;, BAM; BAES, F2; A9

FESHES: S274 XEFRERG: A doi: 10.13522/j.cnki.ggps.2020024

a3, ERIR B, % FRBRASMSBREENBERTE,
3R, 2020, 39(5): 48-57.
Z0OU Dan, TANG Qiyuan, ZHENG Huabin, et al. Effects of Different Panicle-typed Varieties and Transplanting Density on

RERENSTYRRROM[]. EHHKFE

Yield, the Ability of Seedling Growth and Dry Matter Accumulation of Ratooning Rice[J]. Journal of Irrigation and Drainage,

2020, 39(5): 48-57.
05 &

o 2 e AR F AR RS (Oryza sativa L) HIE 5K
Z—, BEGEWE 1700 FERTM. ZEREHA. 4
FRAA SR BRG], FEARME AR, TR
OIARTE A E S . BEE ARG BRI S AR
WA B | R AR R AR 2B AR AR A AN T T P, o
L PR RS RO B R AR 2RO B A A 1 R 2 i,
BN, KRB, ART A E R
PR P G B2 A 77 26 A . TRIARES IR, AR
TR RE L e SR R (HR KImARAEr L, &

Yrks BEA: 2020-01-16

EEWH: FEZKRE M EARERKA L FKIME (CARS-01-26)
EEEN: 4P (1996-), T WiLAFsiA, WHoalsm eI
FHr. E-mail: 2377927878@qg.com

BEEE: R (1964-), T 2%, WH5007 MO FAE RS =t ks -
E-mail: cntqy@aliyun.com -

48

HEREREAR P BE AN FRAE, B AT IR R R T2 8]« Lo
FURSCY 18 2 (R R B2 AR A e (A, E
AN RV REZR fy RS 6 R s L PR SRR AN — B, R A
[ AR TR it 1003 M A 2 R O B e A A R
—AEEFE.

(o stk e ] KAz~ b, AR ik
A A, IR AR AL, AT B ey AR
RVREHOS A A R = e . A B IR 5 T
X P AR RIS, 3 T P A g 9 R R i
Ho e WSO T R A P A RE R,
S 8 o A T RS AR T SR R AR PP T
R NES R ERE R AT R B, 8 I 4 5 F
HEZER T RE SR IR A B O g T e AR AT
FRAERE BRI, 38 I U e T AR I AL .
F E SRR T R I A AR I B, S R e A
TR IMAEE . (VI ] (HR I8 Z AR R



ARPY A ANERERY SR SRR N AR R R RO R S TR R IR

55 AN TR) Y ot ol 3 )% A S A R ) R
Fto [R5 R @] @it 6 MREARE R 3 4>
FER SRR IR R 2 Ay SRAIE TS RS o 5 i 5 R ) A
A AR RS R RS TR
JAYBCIIANR, WRRE AR T . A 2B DL K 9 3 b
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1.1 iReth S SR

I T 2019 FAEWI A KT & EAWH

(113°16'E, 29°37'N) #AT, ZHLIX MR IE <

%, JCFEIH 260~300 d, “FF%R & 1 200~1 500 mm,
RIEEAEYI KRG B LN AR ) R S R,
12 135 (0~20 cm) BISEAF AL 5T A pH 1H 6.27.
A WL = 36.01 g/kg. 4= %= 1.05 g/kg. A3 & & 23.39
mo/kg. FE B 102.24 mg/kg. I Ao 2 R
FEORL eI KR 3 Fh A . Z AR SRl RALAE &,
H K AR T R E R B s 5 R E
AT RELRNE BRI FIE G, R 141.1,
1920 295.5 Ji/lhm?, 45522 81.8%, 2012 4Fifid[H
K E, G5 2012001 . R HE W S FPONEH 898,
22 B AR R RO I 0 A BR A 7] 5 e s 2ol
FHOKFEP T ILEIE S, FERE 189.7, A
264 Jilhm?, £55:7 83.8%, 2015 fFilid EH 5 #E,
Y7 2015028, KA AP Y PR 900, Hh A tH 2 Ff
AT R T3 7 AERERE R 205, 45 2R 214 Fi/hm?,
45504 81.7%, 2016 AF it [E 2K 2 , 45 2016044,
JREREN 46.2%, HAEHE (N P.Os. KO Jiis A
15 :15:15) &0 45%, HFAEE KO & 60%.
1.2 It

KA ZHRRRX K&, BREENEX D

(D1:15 73 7%/hm?, #RATEE 9 20 cm>33.3 cm. D2:18.75

T3 7hm?, BRATEE A 20 cm>26.7 cm. D3:22.5 3 7/hm?,
PRATEE J9 16.7 cm>26.7 cm. D4:26.25 Ji7/hm?, AT
7H 4 16.7 cm>22.9 cm. D5:30 /3 7/hm?, #kATEE A9 16.7
cm>20 cm. D6:33.75 /5 7 /hm?, #RAT 1 A 13.3 cm>22.2
cm), FRFTNEIX (HLY898:#Wifk 898, YLY900:Y
P 900, TYHZ: RARAE D, Lot 18 AMabH, &4
WY 3 REE, 54 MK, BAPXK S m,
T4 m, 320 m’, EEZEVHEEL, DX [EE
RS, PR, BbAE K E S, DUERE 1m K
TRY17
1.3 iER

EEWIVENRL. MAE: SkZFEHZEN 193 kg/hm?,
BHENIRE, HHIE (550%). rBEAE (120%) Al

FEAE (530%) 3¢k . BEAE (P,0s) 90 kg/hm?,
VEREIE— R . 41 (K,0) 180 kg/hm?, 43k
JIE C550%) FFEAE ((550%) 2776 . 12 208 (103.7
kg/hm*4iN) 763 ZE 74520 ditifl, &g (103.7
kg/hm?) 7ENSC 52 oiE /K it FH o

2 U B TR ROK o S S H K KR
AT REG . SR EF I E R
REFERAKZE (3~5 cm), FFRUASUGRIITIBA & &
B, RS SLRDEE R K . FAETOK O TIRALE
HEWE .

%1 BAAFH
Tablel Fertility stage of varieties

- A1) Tk SRR AR AR A
m? i Seeding  Transplanting  Maturity stage Maturity stage of
Varieties . i
stage stage of main season  ratooning season
Hmth 898 0325 0501 0818 1026
Y ik 900 0325 0501 0823 1116
KA & 0325 0501 0818 1023

1.4 R E

AEIAEE: TR AR, ol
e P A= ZE I R

RENE: KFRHEEFERLAREMN 10 9
IKFE (A 34784, W4 3didsk 1 KL,
H AW T

THE (%): LFWEHE 15 d FERNX T
THEOL, TG R,

REMEIR: TAHEM A /DX IEE A REEN
10 HH/KFE GGl 317) MEMEE

W= 5=l g2 AR E IR H
SJ1f 150 3 GBSl 3 47) AKFE, BURLHR - X%k f5 LA
1A% AR TH AR A 77 i o FAE 2R I Y 20
g GBI 3 1T) KAWSIRIKERE, HHE-PIREEL.
FP IR 10 9 GBIl 3 47) KA EIMIK
FEAENERIRE, Vel 2RSS, F LR, Fp=Ent
FHor2K2E4%, SEH 105 ‘CAF 05 h, #RJG 70 CTHt
TRERE, WEE. BT R T EKE, #
SRS T, 70 CHETEERE, FRE 340
30 g SCRIFE SR 3 g JERIRE i, THERARRIEL, 4k
AR
1.5 BHEALIBASG T

BB NS = FAE R s AR R, (D

T ME =1 i T AU RE A S (2)
FEME Lo =13 R R 5, (3)
W FE S=s0 ki i B/ TR E<100%.  (4)

F Excel 2010 43 4 51E K, Statistix 8.0 4T
TT 2530, LSD VAT A HEA] £ & HeAs .
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2 BR55H T P BRI IS AN (] RREORESHE B 5 A HLY' 898 5 %2 Y
21 FRBHERSTRRREMELREgR 1 Y2 D3I PR AR, i
= B ATRRAO RN il YLY900Efﬁ%ﬁﬁﬁ?ﬁii‘#%%ﬂ%éﬁc

1 AR R AR, mE 2 L ST bR R
f, PR () SEAREIE GO RIRIMAXF. | W2 AL BRETC LR .
y=-0.732 OxP+A50.50x+1 3320 WeE M Rm0012;  TILRL A PR B DI, ATATSA S T
WARIIEE, SRR 23,15 U, ot o ARSI P SRR R 2
PR, 556 547 kghm?, R EH g o PRSI S5k > TR
B> AL A AR >

22 RRAHREELSTRARESBMTHLES 2R ZHMK

Table 2 The yield and yield components of ratooning season under different panicle-typed varieties and transplanting density

4 Treatments AR TR R R SR TRL 7= Yield/
Effective panicles per hole/m? Total grains per panicle Setting rate/% 1000-grain weight/g (kg hm?)
HLY898 410 a 81lb 81.83a 2157a 6188a
D1 YLY900 319b 135a 53.98 ¢ 20.81b 5814a
TYHZ 393a 7lc 76.91b 22.13a 5577a
HLY898 459 a 74b 83.60 a 2193a 7110a
D2 YLY900 375b 121a 53.77¢ 2097b 5954 b
TYHZ 395b 73b 77.01b 2190a 6061 b
HLY898 449 a 86 b 80.28 a 21.51b 7740 a
D3 YLY900 360 b 126 a 56.67 b 20.81c 5959 b
TYHZ 437 a T77c 7798 a 2221a 6461 b
HLY898 487 a 81b 80.58 a 21.73a 6396 a
D4 YLY900 358¢ 126 a 56.29 b 20.25b 6233a
TYHZ 434 b 77b 75.78 a 22.19a 6091a
HLY898 479 a 80b 80.73a 2196a 6649 a
D5 YLY900 348b 117 a 55.72¢ 20.55b 5828b
TYHZ 460 a 71c 73.57b 22.05a 5911 ab
HLY898 397 ab 76b 80.60 a 2166a 5282a
D6 YLY900 385h 113a 5759 ¢ 20.55b 5456 a
TYHZ 437a 67 ¢ 73.33b 216la 5690 a
D1 374b 96 a 7091a 2150a 5860 bc
D2 409 a 89 be 7146 a 2160 a 6375ab
D3 415a 96 a 7164 a 2134 a 6720a
D4 426 a 94 ab 70.88 a 21.39a 6240 ab
D5 429 a 89 bc 70.01a 2152a 6129 b
D6 406 a 85¢ 70.51a 21.28a 5476¢
HLY898 447 a 80b 81.27a 21.73b 6561 a
YLY900 357c¢ 123 a 55.67 ¢ 20.57 ¢ 5874 b
TYHZ 426 b 73c 75.76 b 22.02a 5965 b
D 556" 561" 0.21 1.29 6.05"
F{H PZ 69.72" 601.46™ 446.70™ 85.72" 11.24™
D*PZ 3677 2.38" 1.33 1.46 2.1

I BIERRES R AL AF/NG FEER R A R 5%/K P LR E Z R SR AR RARGHEAE 1%, 5%/KF LB EER, TH.
Note The indicators are compared separately for multiple times; Different lowercases indicate significant difference at 0.05 level between treatments. “*” and
«**” indicate significant difference at 0.05 and 0.01 level between treatments. The same below.
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Fig.1 The yield of ratooning season under different transplanting density

B 5 7% 1% FE RGN, 3 A R = 38 S 3 S5 UL
TR e Y 5 P HLY 898 5 2 Rl A N Fl TYHZ S fr™
H=ILL D3 A HE g f . KRR YLY900 55 Frr=
E L D4 WP N . D6 AP NSEERAE B, D3
Qb PR SE PR 7= B A e, S = T D1.D5 5 D6 AbE,
[ HoAth AL BEAH LI 77 5.4%~22.7%, FERE A i
HLY898 )5 fn ™ & i # vy T 2 R i Al TYHZ 5K
FEA SL R YLYQ00, %R SRl TYHZ 5 A G Fh
YLY900 2 [al¥f Wz, dt— Bt r=
IR, BN TR o A R R S o S 14 i S kb
D5 Ab¥ify e, D1 ACFEAL, BT HALE. &
TR 5 AL 1% B 3 N 2 R TR 4k, D1 4b3 5 D3
Wb E, WEET D2, D5 5 D6 AbFE . FEEIRE
FERIN, 45505 TR E e G, R E 05
4 D3 5 D2 b, ¥RAIRBREMEAKT . M
RIS W= A ORI, 2 FAY & TYHZ 1L
JR R, S R T O b S Ao i R
HEFHEEEmDY, FEEARE. KA
YLY900 & fk Hiix %, 535 = T 2 A i fp 5 Aok
FEWIAL SR, (H A R AR S A R BR, T
FEEA . BRI SR HLY 898 [ H Aoy THI AR
FEA 5 o 5 R 1) 0 35 vy T KRR T b 5 2 AR 5
R T EDIE, SRR R, B
9.99%-~11.70%.

22 TRIBREZEESEFAEEE RN BERELERE
pal:apA

221 REABEFEETRIARAE A3t B ARG B AL
FEAEPE R R B E R AR R

o e T AN T A B Y B S B BEATE R T RE T, REME
b — e PR b BB S W F A W RRRE 77, SRR R
FAZEE, R 3 NN IE S A R SR

FAEZEEAE LG A L A S i . R 3 FE
ALY, RS e v P A R LU R P LA AR 3 R
WA, 5 A A 2R R RE ) 5 R AR S RIS A R 2R
KEWEE . MWEHEILE, Ak miay & F HLY898
BT OREA SR YLY900 52 R AT TYHZ,
TR S 2 B HLY 898 BEM: A 11 RE I 34T - I EAAL
T A A AU, 2R SR TYHZ 235 i TRk e
JE AT HLY 898 5 K FEAY it YLY 900, {HZZFl
TR TYHZ (R Eb 2 25 0 T ROk e A i A
HLY898 5 KA FiFf YLY900, iiihH % FAL N, Ff
TYHZ SAAL TR e v K P i vy AEL S P A B BB 3R A
o 25k, FERIFEEI A HLY898 K 1 HE /1 it
FA P R R A i, BOE EAE N AR AR
ZER A1 S AR I 2 AR E I, AR
FoE AW S 2 SRR L, 53 S ) RS T AN A e T A
XTI LA — 2 IR, (HARIE R R E K. AT
LB, BEE R BRI, BAE b 2 gk, D3
WhFE R LF, D6 AbEERAK, H, D3 AL D4 BE
m T D6 AbER. WEENELLE, BEE AR FE IS,
FEME Lt 5L SR A, D4 Ab3f v, D6 AL,
Hrb, D4R EET D1, D2 5 D6 4b3., MEAfT
T AR e T O B R Rk 55 BE 3, B A7 T AR e
B 2 ARk, D3 AbF i, D1 ACFERAK,
Hrh D3 M EEET D1, D5 5 D6 4B, %iL,
D3 5 D4 Kb FAZEKHIRE )15 AR S T
FACE, AR CEREAR R AR . AR S
(A — € B EAE, b RbE bk 200 525 K7, #fr
T PR 5t e P BUA B R /K P ATEBE L . RUbE LG 5 B
A7 T AR e v T BUR, BEE A A i R R A L
YLY900 T D3 Ab3, KEAY S Fh YLY900 1 D4
Ab PR 5 2 BEAY SR TYHZ R D3 AbFE.
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23 FRAHBREESEFRARR LM THEASTHML, RAELARSEHK
Table3 The seedling pile ratio, panicle pile ratio and the highest regeneration seedlings of ratooning

season under different panicle-typed varieties and transplanting density

4b ¥ Treatments T EL Seedling pile ratio U EL Panicle pile ratio B = 1%L The highest regeneration seedlings

HLY898 1.77 ab 167a 410b

D1 YLY900 215a 1.48 ab 463 ab
TYHZ 1.74b 132b 519a

HLY898 1.83b 167a 454 b

D2 YLY900 222a 1.48 ab 482b
TYHZ 1.99 ab 132b 616 a

HLY898 2.09a 1.80a 563 ab

D3 YLY900 2.36a 1.69 ab 522 b
TYHZ 202 a 154b 609 a

HLY898 1.96 b 1.75ab 547 a

D4 YLY900 241a 186a 506 a
TYHZ 197b 155b 567 a

HLY898 1.74b 152a 550 a

D5 YLY900 225a 163a 479a
TYHZ 1.83b 152a 489 a

HLY898 161b 142b 449 a

D6 YLY900 223a 167a 516 a
TYHZ 165b 1.32b 488 a
D1 1.89 ab 149c¢ 464 c

D2 2.02 ab 153¢ 517 abc

D3 216a 1.67 ab 565 a

D4 211a 172a 540 ab

D5 1.94 ab 1.56 bc 506 bc

D6 1.83b 147c 485 bc
HLY898 227a 164a 496 b
YLY900 187b 168a 495 b
TYHZ 1.83b 141b 548 a
D 2.29 6.23" 3.97

F{H PZ 18.19™ 21.94” 9.16™
D*PZ 0.29 2317 3.397

222 FRBRE LS FRARAE it A AR KGN
LR A

2 NAFBAREE S ARG T HAZE
RHahds, mE 2075, kFWEES5d N, (REE
AP IR AR R, A BEAL IR 5-8 d K HIE LT
P SkFIEJE 8~14 d KIS AT mKF, Sk
ZIRE G 14~26 d Z (8], KT EE IR RS iR ik
€, D1 A B iR B R, SkZUH f5 26~29 d 2 [H],
D1 bk LR 442 7€, D2, D3. D4 5 D6 AbH 1)

52

LA FAE P EO H A FIREFE R R %, D5 AbBHiL
TEGRZR ETF o3 N i Fha) ()R B s A BUR I 2 57
SLZEIWCGENJS 0~5 d, KRR FP YLY900 & i stk
WeEl G 5~11 d 2R SR TYHZ REEEE DR, 1k
5 11~17 d, FERFEEIR AP HLY898 A 1 id i 5
P, UEIJE 17-29 d Bk e A Fl HLY 898 FRA [
MU AR Es b KR TR, KA A
YLY900 AT THIAR AR P BT Ri& T N 1%, A AL
M TYHZ FFaati &,

= I
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Fig.2 The dynamic of seedling growth under different panicle-typed varieties and transplanting density
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Fig.3 The dry matter accumulation and Harvest index of ratooning season under different panicle-typed varieties and transplanting density
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5k =80
241 RRAABEZE L TRARR BB AT EE
649 %5 o)

K 4 NANFIRS B S A FIRERL i Fp A2

U, HE 4R, BRI E N AR A
TR CRTLQUR FEHAFTH), MERRK
FREIN, FAEES RS, b D6 A F A
T diRIgE, DM T D1, D2, D3 5 D4 4b¥,
HRAZ D5 4, WEST D1 AR, Sz la A
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Fig.4 The rate of empty hill in ratooning season under different panicle-typed varieties and transplanting density
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Fig.5 The plant height of ratooning season under different panicle-typed varieties and transplanting density
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Effects of Different Panicle-typed Varieties and Transplanting Densities on Yield,
the Ability of Seedling Growth and Dry Matter Accumulation of Ratooning Rice

ZOU Dan, TANG Qiyuan’, ZHENG Huabin, WANG Weigjin,
ZHANG Xiang, LIU Gongyi, MO Wenwei, ZHENG Zhigang
(College of Agronomy, Hunan Agricultural University, Changsha 410128, China)

Abstract : [Objective] The purpose of this paper is to explore the effects of different panicle-typed varieties and
transplanting densities on the ability of seeding growth and yield in the ratooning season of ratooning rice. [ Method ]
The split-plot experiment of double factors was designed, the transplanting densities was main-plot (D1: 1.5x10*
hills per hectare, D2: 1.875x10" hills per hectare, D3: 2.25x10* hills per hectare, D4: 2.625%10" hills per hectare, D5:
3.0x10* hills per hectare, D6: 3.375x10* hills per hectare), the panicle-typed varieties was subplot (TYHZ:
multi-panicle-type variety; HLY898:the panicle-kernel-type variety; YLY900:the big-panicle-typed variety).[ Result]
The response of different panicle varieties to transplanting density were different. The optimal yield of both
panicle-kernel-type variety HLY898 and multi-panicle-type variety TYHZ are D3 treatment, while there was no
significant difference under YLY900. The overall effects of three panicle-typed varieties on the yield and yield
components, ability of seedling, dry matter accumulation and distribution, and the rate of empty hill presented
HLY898 > TYHZ = YLY900. The yield of HLY898 was significantly higher than the other two varieties and the
amount of rise was 9.99%-~11.70%. From the analysis of yield and yield components, D3 treatment has the highest
setting rate, grains per panicle and yield, and the yield is significantly higher than D1, D5 and D6 treatment, the
amount of rise was 5.4%~22.7%. The seedling pile ratio and the highest regeneration seedlings per unit area of D3
treatment is the optimum, significantly better than D6 treatment. The panicle forming ability of D3 and D4 treatment
are the optimum, significantly higher than D1, D2 and D6 treatment. The dry matter accumulation of D5 treatment is
the optimum, and the harvest index of D3 treatment was the optimum. Under different transplanting densities, the
low and medium transplanting density was the optimum on the rate of empty hill in the ratooning season of
ratooning rice, significantly better than D6 treatment. Yield, yield components and the ability of seedling growth of
panicle-kernel-type variety HLY898 were the optimum, with stronger adaptability. The ability of seedling growth
and yield of medium density treatment are significantly higher than other density treatments, and the yield
components are more coordinating, which can give full play to the yield potential of the variety to achieve higher
yield. [ Conclusion] The panicle-kernel-type variety HLY898 and the combination of transplanting density of
2.25x10" hills per hectare has the best comprehensive performance and the highest yield in the ratooning season.
Key words: transplanting density; ratooning rice; the ratooning season; yield; seedling growth
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