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1 ARSI

1.1 iRt s
2011—2012 FAEP I K2 A 22 B AR A g A
MOV I3 XA T A A HAT o XA TUL T3 5L ]
JEHS, R A AR SR, PR E 15°C A
Fi, FEREKE 1024.8mm A4, 44F H BN
2305.6 h Zidi, JoaEi 227d Aidi. I ETHE N
INF(R 6.7 thm®), HEEAENE +, b
0~20 cm 2 E AP 26.87 g/kg. 4K 1.78 g/kg.
A 13.2 mg/kg A 148.8 mg/kg.
1.2 Rt
2010 FIEHE WAL 24 ASEFE (BE 5D BT

TR, TEm ARG EARG —FH N FiiE, 725
R8T, AR A i AT SRR
I3HT, F R R B R R 20 S KRR (P34 BB
H=5g) . PR (3 g<PHRREUTE<Sg)
NI PR RUR R <3 g) 3 28, AR &k
2 A EARERME AT I GRS, N B A
HERE 5 5 YERT 10 5, PR SRR oA s A 24 5
TR 3 S, KRR AR AL 8 5. HIL 2640,
1.2.1 FH5HENE

2011—2012 4R PR BF R F R, 5
H 28 H#&FRh, 6 H 15 HERIPUGEE R, sl
18 d; 17H#H 25+ 30 em, BF/MTEEALER T 3 MK
BE, Wik 11.7. 13.3. 148 cm, HAEWE 1.
FRAE AT Z] 2006—2007 4% X6 A [ Fl 254 & Fef
WA G B3 7 B 1 2 BT 97 45 R POVR B Ak
KBRS, B T R G R E B
JORAR 2 T, TSRS B R OGREE 3 T, /D
R RS A ORE 4 T (R D . IR E
36 NMAbEE, 3 RER, IL 108 AN/NX, BEALIX 4L
A, BEAS/NX A 25 mPs

F1 TRBEMHERHERIFER

Table 1 Comprise of basic seedlings of different panicle-typed varieties

RAHAY A N
e AT ER E’E Large panicle—type@ variety Medium panicle—typed variety Small panicle—typeq variety
Treatment  ROW-plant Density NG B NG B GEE FEAH
spacing/em  /(10°hill 667m™)  Seedlings Basic seedlings Seedlings Basic seedlings Seedlings Basic seedlings
perhill  /(10*plants'667m™®)  perhill  /(10°plants-667m™) per hill /(10*plants-667m™)

Al 30.0x11.7 1.9 2 3.8 3 5.7 4 7.6

A2 30.0x13.3 1.7 2 34 3 5.1 4 6.8

A3 30.0x14.8 1.5 2 3.0 3 4.5 4 6.0

Bl 25.0x11.7 2.2 2 4.4 3 6.6 4 8.8

B2 25.0x13.3 2.0 2 4.0 3 6.0 4 8.0

B3 25.0x14.8 1.8 2 3.6 3 54 4 7.2

M A: ATHE30cem; B: fT7HE25cem; 1: BEEE 11.7 cm; 2: #KFE 13.3 cm; 3: FREE 14.8 cm. .
Note: A: Row spacing 30 cm; B: Row spacing 25 cm; 1: Plant spacing of 11.7 cm; 2: Plant spacing of 13.3cm; 3: Plant spacing of 14.8 cm. The same as below.

2012 UL 2640, ISHE 24 5 FIVERG 5 5
RPRE, AT K LSRRGS, 478 25 cm LA
HB MR A EWERAERHL, 1TEE 30 em ML A
I VP6 Ak A AFAA Lo IR K ILIEH 3 B, (AR
21 2600, 2800 2500 m*, 43R AL
2640, HIzHE 24 SFIERE 5 5, [A—HORH 2 Fp
FTEEMUIR RS 7 —2F, FREEZE— 13.0 cm, AT
3~4 11,

1.2.2 ®@a%e

FELEA 300 kg/hm?®, FEEEANAHAN=6:4, H.h
FEHEAI > BEAE (5 50%, FEARA: 2 ISR, &
AL EL ol N:P,05:K,0=1:0.4:0.8, BEAN-S/ERAE 1
YO, ARy 2 i, Ferh AL A
50%:

HUR I T /KBS R AR, 70 BE RS 2 1K 2
ks LEA R0 BEIG S8 A 1 AN (N-n-1)
22X BRHOA B U RIS 80% K, JTUAHEK Jiel [,
Bl 28 PO A R SEA TR R s IR
5~7 dWiKe iy Hu BUERCY ORI BUAE RS
St o
1.3 MEARSEHE
1.3.1 FHF At @

Sa IR AN 11783 N5 R 7 S N =
BERL I T I OB R MR AR 3 70, 105°C R R
30 min, 80°C Rt & i, Wi das 9
FTEE, SR B i T AR . AE BRI
TR, R TR 53 A T AR (B 7 25 BRI
HRD « AR A RCEEBERHHED  FERL
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1.3.2 =
FSCITR ] L piRE N X A 50 7%, K
7 250 7, VA AT REEEL, AR PS4 AR 5
JOMTT AR, 45508, W TRiE, HEH®
reE, RS
1.4 BB ITEFIT S
LARPT=A %k LAl/5 K LAIx100 (D
Arf, LARPT AR HFZE, %.
LARFT=p=%% LAI/E K LAIX100 2
A, LARFT R i 2, %
SLA= 4 5046 £/ A - 7 A 3)
b, SLA ki, spikelet/cm®,
PP=1/2(L;+Ly)x(t—t,) (4)
X, PP AGEH, 10° m*d/hm?; L AL, HHTS 2
DRI IR, t R G DTS 2 0 TR, de
DRLA=(LAIL-LAI,)/(t—t;) (5)
A, DRLA M TR, LAl/d; LAL Fil LAL,
OS2 U ) AR 2
CGR=(W»-W,)/(t,-t;) (6)
X, CGR MBEAAKZE, g/(m*d); W, Fl W,
B a2 Ul T s, g 6t b ans 2 X

S A, d
NAR =[(In(LAl, —In LAI,) / (LAI, — LAI,)x
(sz _Wl)/(tz _tl))]

A, NAR iR, g/(m’ d).

K H Microsoft Excel 2003 #EAT % A FI
T, iz SPSS AT AT GE vt AT T 2 a 156
GiREH—3, ASCHIRUL 2 a WIS RINEE
BEAT 3T o

2 HREDMH

2.1 FEEMREFE

H 2 W40, 2 a HLAA ARG 1 38 7= B KA R a5
PR LR, AN AR o S R R B
A (ATHE 30 cm HLAAD AbFREE B AbFE (ATHE 25 cm
HLAE D R =4, 2a 0 B 6.72%F1
6.49%, FEAEKREEHI N, A F1 B ALEE N KAE ™ &
WERIN (P<0.05) ; "M 2 FATEEHLE 2 a
SRR, BEERREEI N, A ALBE N KRGS
RGN, B OACEE N KA R B E RN (P
<0.05) ; /MEAER B ALFEEL A ALFE 2 a 230
P 5.70%K1 4.85%, BEEMREESE N, A F1 B &k
B P KR = o
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Table 2 Yield and its components of different panicle types in mechanical transplanted rice

P s e wn QIR g THE 20116 2012 45
Variety type Treatment Panjclfks_2 Gralqs per spikelets Filled -grain IOOQ—graln Yield of %Ol 1 Yield of %OIZ
/(x10"hm™) panicle /(x10* hm?) percentage/% weight/g /(thm™) /(thm™)
Al 26724BCc  188.05CDd  49839.82Cd 89.32Aab 27.28Aa 11.71Ccd 11.85Ccd
A2 260.94Cd  202.97Bb  52391.84Bb 89.81Aa 27.05Aa 12.39Bb 12.44Bb
o A3 246.75De  224.32Aa  54990.68Aa 90.01Aa 27.32Aa 13.04Aa 13.11Aa
Large Bl 285.00Aa  170.78Ef  48335.37De 88.85Ab 27.07Aa 11.25De 11.32De
panicle-type B2 273.00Bb  181.89De  49291.11CDd 89.57Aa 27.03Aa 11.61CDd 11.67CDd
variety B3 264.15Cc  195.17BCc  51293.71BCc 89.56Aa 27.24Aa 11.93BCc 12.14BCbc
A 25831Bb  205.11Aa  52407.45Aa 89.72Aa 27.22Aa 12.38Aa 12.47Aa
B 274.05Aa  182.61Bb  49640.06Bb 89.32Aa 27.11Aa 11.60Bb 11.71Bb
Al 348.32Cc  119.60BCc  4164882BCbe 95.18Aa 27.49Aa 10.60BCbc 10.59BCbc
A2 329.66Dd  128.39Aab  42286.94ABb 95.70Aa 27.60Aa 10.87ABb 10.88ABab
g A3 30825Ee  132.57Aa  40845.61Ccd 95.62Aa 27.43Aa 10.47Ccd 10.39Ccd
Medium Bl 383.90Aa  105.09Dd  40295.32Cd 94.85Aa 27.34Aa 10.14Cd 10.15Cd
panicle-type B2 368.50Bb  114.82Cc  42197.73ABb 95.26Aa 27.35Aa 10.81ABb 10.68ABb
variety B3 346.26Cc  126.01ABb  43563.45Aa 95.24Aa 27.45Aa 11.23Aa 11.17Aa
A 328.74Bb  126.85Aa  41593.79Aa 95.50Aa 27.50Aa 10.64Aa 10.62Aa
B 366.22Aa  11531Bb  42018.83Aa 95.12Aa 27.38Aa 10.73Aa 10.67Aa
Al 39425BCc  95.09Bb  37495.98BCc 97.12Aa 27.41Aa 9.68BCbc 9.72ABab
A2 367.40De  100.51ABa  36916.50Cd 96.67Aa 27.38Aa 9.47Ccd 9.48BCbc
N A3 345.75Ef  103.89Aa  35914.26Ce 96.83Aa 27.45Aa 9.25Cd 9.28Cc
Small Bl 430.92Aa  91.49Bc  39426.17Aa 96.99Aa 27.24Aa 10.27Aa 10.22Aa
panicle-type B2 402.15Bb  95.42Bb  38373.81ABb 96.70Aa 27.54Aa 9.96ABa 9.95ABab
variety B3 38430Cd  100.48ABa  38614.42ABb 96.26Aa 27.20Aa 9.82ABab 9.68ABb
A 369.13Bb  99.83Aa  36775.58Bb 96.88Aa 27.42Aa 9.47Bb 9.49Bb
B 405.79Aa  95.80Ab  38804.80Aa 96.65Aa 27.33Aa 10.01Aa 9.95Aa

VEe R RRRURCE. BHRRBUER.

ghsA . TRIEN 2011 F1 2012 4R F39MH: K INEFREDHIFRIR 1% 5% 25 BEKTV. T,

Note: Panicles, grains per panicle, population spikelets, filled -grain percentage, 1000-grain weight were the mean in 2011 and 2012; Values followed by
different letters within the same column are significantly different at 1% and 5% probability levels, respectively. The same as below.
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AR R RN, KRR R A &b
FELL B AbHE I 5.57%, BEAERREERS N, A A1 B 4b
PN EERIN (P<<0.05) ; EAEHABIICE A
5 B AbFRAY, FEERREERG N, A ALFHP RS
W, B ACFEN BERIN (P<<0.05) ; /NIRRT
o5 A JCELLE B AbEEE> 5.23% 0 ) B4 e A4 B
R0 00T, 3 PR SR AL A AL BELE B AbBE
Sl 5.74% 10.23%F1 9.03%, SRR 53 )
BN 12.32%. 10.01%A11 4.21%, BEEFREES N, A
1B Kb R D>, RERRIEOR . R
FHIN (P<0.05) o 1M 3 FPAHZL b &5 SR F TR
A ET B A, HESRADE,

PR TRE 30 cm HLIE, 7 KRREE, FIT
FE RS KA, /NEAYATER 25 em HLAE, & 2445 /MR,
PERISEART, TE R R R s 1 AR S R 2 B

ATEENUI = =AY, (HATEE 25 cm HUIE & T A
FEARY, SRR, XU T2, HATER
30 cm HLAAIE XUE &AL TATEE 25 cm WG, H)
T TR EMGGR, KA, PHHEEE
K HATHE 30 cm M4

2.2 REVREFHE
2.2.1 vt @EAds A dhiR et & AR 2E AR,

H 3 A%, $OTI, KL PRI RE R A
5 B B ERARE; P A BEEHREEKT B
REFE (P<<0.01) , FHAEREFERIN, A FI B &LBER LAI
SR SRR Y, KR AR A Ab B
Et B AbBROM K 3.28%F1 8.41%, A F1 B AL LAI
BEAERREESE I n; AR A 5 B ARREAHY; b
FERIHTIRTE S A ALFELE B ACFER /N 4.43%F1
11.7%, A F1 B AbFEpy LA BERREESS AN o

&3 AREEE SRR ERE SR AN ERRA K

Table 3 Leaf area index and leaf area composition at heading of different panicle type in mechanical transplanted rice

AR 5 A

Leaf area index

SRS R

Leaf area composition at heading

b —
4@:! o s . R TR Lea@iﬁitﬁeiiag fih b ) T AR AR
Vtarlety Treatment ?fi‘ﬂ/ﬁﬁ ?Hﬂﬁi:.ﬁﬂ % %Hﬂ Leaf area rate leaf to 31d leaf from Spikelet per cm Decreasing rate of leaf
ype Jointing Heading ~ Maturity of Productlve top of productive l§af area area/(LAL-d")
tillers/% tillers/% /(Spikelet-cm™)

Al 434Aab  7.68BCc  4.36Bbe 95.12Ab 71.35ABb 0.641ABb 0.0562B¢

A2 427ABbe  7.81Bb  4.49Bb 95.35Ab 72.19Aa 0.681Aab 0.0563Bc¢
o A3 4.18Bc 8.11Aa  4.67Aa 96.23Aa 72.84Aa 0.742Aa 0.0583ABb
Large Bl 442A2  745Dd  4.03Cd 93.35Bc 68.24Ce 0.610Bc 0.0580ABb

pinicle- B2 432Aab  7.62Cc  4.15Cd 93.14Bc 69.43BCd 0.629Bbc 0.0588Aa

va};{)eety B3 423ABbc  7.79Bb 4'3iBC 94.52ABb 70.25Bc 0.661ABb 0.0589Aa

A 4.26Aa 787Aa  4.51Aa 95.57Aa 72.13Aa 0.688Aa 0.0569Ab

B 432Aa  7.62Bb  4.16Bb 93.67Bb 69.31Bb 0.633Ab 0.0586Aa

Al 420ABb  7.60ABb  3.56Bb 94.24Bb 72.34Bc 0.563Aab 0.0709Aa

A2 427Aab  7.83Aa  3.99Aa 95.49Aa 73.26Ab 0.585Aa 0.0673B¢

R A3 4.02Bc 727Cc 3.20Ce 95.34Aa 73.98Aa 0.579Aa 0.0713Aa
Medium Bl 4.40Aa 743Ce  3.46Cd 93.15Cc 71.36Cd 0.541Ab 0.0696ABb

p?;:;e' B2 429Aab  7.68Bb > '5(’ZBC 94.54Bb 72.15B¢ 0.570Aab 0.0717Aa
variety B3 421ABb  7.82Aa  3.89Aa 95.62Aa 73.18ABb 0.596Aa 0.0689ABb

A 4.17Aa 7.56Aa  3.58Aa 95.02Aa 73.19Aa 0.576Aa 0.0699Aa

B 430Aa 7.64Aa  3.65Aa 94.44Ab 72.23Ab 0.569Aa 0.0701Aa

Al 410ABc  7.60ABb  351Bc  96.25ABbe 73.06B¢ 0.519Aab 0.0704Aa

A2 4.01Bc 737Ce  3.30Cd 96.84ABb 74.01Ab 0.505ABc 0.0701Aa

N A3 379cd  7.02Dd  3.13Ce 97.23Aa 74.82Aa 0.497Bc 0.0670Bc

Small Bl 439Aa 7.79Aa  3.88Aa 95.12Bd 73.26Bc 0.523Aa 0.0674B¢
pil;f;e' B2 420Ab  7.63ABb 3'73bAB 95.36Bd 73.98ABb 0.513Ab 0.0680ABb

variety B3 411ABc  7.53Bc  3.66Bb 96.14Bc 74.26Aab 0.519Aab 0.0667Bc

A 3.97Bb 733Bb  3.32Bb 95.77Aa 73.96Aa 0.507Bb 0.0692Aa

B 424Aa 7.67Aa  3.76Aa 95.54Aa 73.83Aa 0.520Aa 0.0674Ab

e R AT R 2 R s A KRB B AR T AR
AR RS FAr" . 3 asm, A8
TR R v 5 TR R, Y A b3 W 2% T
B 4B (P<0.01) , "R A A E ST B AL
H(P<<0.05) , /MHEM A 5 B AFAY, BEEK

PRI, 3 RS A R B AL A 2 TR R A
YO THI RN A B I S RAADRI LG A AR BRI 2
ET B AH (P<<0.05) , A Fi1 B &b py it B
5 PREE S G 0 s T AR AR L A 5 B ANBEAH Y
ANFEA R I LE A AR BEAR W 2E KT B ARBE(P<<0.01).
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KAERI R R A A PR B KT B 4b 3 (P<
0.05) , BEAEFRIESG w8 in s b i AR 2 ek
HAH Y5 AR I TR R A AR BRI 3 =T B A
# (P<0.05) »
2.2.2 RAH

FHE 4 Ar%n, AR, K. PRV
BCAHERIN A LbE/NT B AR, METY A 5 B
AT 22 S0k 5 22 7K (P<<0.05) o 31 1) 4 i sy,
KATY A AEEDEA A2 KT B 42 (P<0.05) ,
A I B AbEE N A B PREE IS I 0 HhAE Y
A 5 B EDEAFAR/NME Y /NEIY A ZEEE A

WBE/NT B AFE (P<<0.05) , A 1B RN GBS
A PR DT o R 2 g, KA
A MEDEA B EE KT B 4R (P<0.01) , A
FI B AbH P A BbE S PREESE i n; A A
AEFEYC G AN T B AbBE, 2SR, MEA A
REFEA B B E /N T B AR (P<<0.01) , AR B
b BN G AR A AR EEBE I gk, RO A S A
BRI ERR AR, KB SEA A &
i REET B A (P<0.01) ; A EOLS
POR/NEY s DI B A A ER 2 KT B
KPR (P<<0.01) &

x4 TRBEGMIBERFELSS

Table 4 Photosynthetic potential of different panicle types in mechanical transplanted rice

x10* m?d-hm™

Al AT fb 3 F A4k 15 31 PO -l FARI- AT SOtE
Variety type Treatment Sowing-Jointing Jointing-Heading Heading-Maturity Total
Al 126.20Aa 219.60Aab 361.22BCbc 707.02Bbc
A2 123.98Aab 220.63Aa 368.94Bb 713.55ABb
A3 121.70Ab 224.48Aa 383.61Aa 729.79Aa
KR Bl 128.30Aa 216.82Ab 348.88Cd 694.01Cc
Large panicle-type
variety B2 125.35Aa 218.00Ab 358.48Cc 701.83BCc
B3 122.80Aab 219.47Aab 367.84Bb 710.11ABb
123.96Aa 221.57Aa 371.25Aa 716.79Aa
B 125.48Aa 218.10Ab 358.40Bb 701.98Bb
Al 133.85Aa 159.52Aab 317.91Bb 610.27Bb
A2 135.53Aa 163.31Aa 336.77Aa 634.61Aa
A3 127.49Ab 152.34Ab 298.40Cc 577.23Cd
R Bl 136.55Aa 158.34Aab 304.87Cc 602.75Bc¢
Medium
panicle-type variety B2 133.11Aa 160.20Aa 315.54Bb 611.85Bb
B3 130.60Aab 161.09Aa 337.22Aa 631.91Aa
132.29Aa 158.39Aa 317.69Aa 608.37Aa
B 133.42Aa 159.88Aa 319.21Aa 614.50Aa
Al 127.12Aab 160.81Aab 327.38 ABab 615.31ABbc
A2 124.19Aab 156.32Ab 315.41Bb 595.92Cd
A3 117.45Ab 148.60Ab 298.44Bc 564.50De
MR Bl 136.10Aa 167.46Aa 336.05Aa 639.61Aa
Small panicle-type
variety B2 130.34Aa 163.31Aab 329.73ABa 623.38ABb
B3 127.55Aab 160.08 Aab 321.61ABb 609.24Bc
122.92Ab 155.25Bb 313.74Bb 591.91Bb
B 131.33Aa 163.62Aa 329.13Aa 624.08Aa

2.2.3 THRA=E

HE S ATAn, PRI AR R 3 R
AL AP ZE T RS2 A KT B Ab3E, A FI B
Atb B PN Bifi A5 AR E 2 i BR ST I . U AT R
30cm ML A RAREER) T8 SR 254, $e s
KW AT SRR, SR 3 Fh
O R T U AR S A ALB/NT B AbEE, 2R
AN FRUHR RN, KRR T R A b

P B E T B AFE (P<<0.01) , A A B bFEH
FREAAT o o B R PR B I ir 354 s v R R R A4 T
A H B AEAY, ERARE DR AT
A MR EALT B AH (P<<0.05) , A M B4
LA AT T A A D 1T 3 K

AN TR i R K AR OR PR 2E 0.499~0.534,
K PREFISGRFEEL A ACFE KT B ALBE, i/ N
WRTE S A Wb FE/NT B b,
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Table 5 Dry matter weight and harvest index of different panicle types in mechanical transplanted rice

P Jointing Hi#EH  Heading S Maturity N
i wm RETRRgespmn BEDRR epme BETRE s o8

Variety type  Treatment weight of Dry matter weight of Dry matter weight of Dry matter Harvest
population weight per population weight per population weight per index

/(thm?) stem/g /(thm?) stem/g /(thm?) stemv/g
Al 4.69Aa 1.128ABb 12.54Bb 3.894BCc 20.30Cc 6.664Cd 0.506
A2 4.63Aab 1.173ABb 12.85ABab 4.102Ab 21.08Bb 6.973Bc 0.513
) A3 4.53Abc 1.278Aa 13.15Aa 4.237Aa 21.74Aa 7.556Aa 0.522
j(LjiiZﬂ Bl 4.89Aa 1.054Bc 12.27Cc 3.745Cd 19.87Dd 6.639Cd 0.499
paniclg-type B2 4.62Aab 1.175ABb 12.36Cc 3.944Bbc 20.06CDcd 6.987Bc 0.506
vane B3 4.47Ac 1.233Aa 12.49BCbc 4.051ABb 20.47Cc 7.380Ab 0.516
4.62Aa 1.193Aa 12.85Aa 4.078Aa 21.04Aa 7.064Aa 0.514
B 4.66Aa 1.154Aa 12.37Bb 3.913Ab 20.13Bb 7.002Ab 0.507
Al 4.14ABa 1.036Bc 11.11ABb 2.967Bc 18.09BCc 4.680BCc 0.509
A2 3.95ABb 1.181ABb 11.19ABb 3.134ABb 18.33Bb 4.815Bb 0.516
) A3 3.73Bc 1.239Aa 10.82Bc 3.247Aa 17.77Cd 5.201Aa 0.510
I\E/'[:‘jd%iﬁ—il Bl 4.25Aa 1.030Bc 11.58Aa 2.886Bd 18.68Aa 4.382Ce 0.465
panicle-type B2 4.01ABab 1.140ABb 11.17ABb 3.064Bc 18.38Bb 4.544Cd 0.505
vanew B3 3.78Bb 1.233Aa 10.96Bbc 3.138ABb 18.08BCc 4.750BCbc 0.534
3.94Aa 1.152Aa 11.04Aa 3.116Aa 18.06Aa 4.899Aa 0.512
B 4.01Aa 1.134Aa 11.24Aa 3.029Ab 18.38Aa 4.559Ab 0.501
Al 3.70Aab 0.967BCc 10.04Bb 2.178BCc 16.51ABbc 3.922Cd 0.512
A2 3.63Aab 1.064Bb 9.94Bbc 2.316ABb 16.15BCd 4.281Bc 0.510
A3 3.49Ab 1.252Aa 9.79Bc 2.471Aa 15.88Cd 4.629Aa 0.509
/Js\jiﬁg Bl 3.89Aa 0.872Cc 10.28Aa 2.048Cd 16.95Aa 3.844Cd 0.521
panicl.e—type B2 3.81Aa 1.082Bb 10.16ABab 2.233Bbc 16.72ABb 4.382Bc 0.513
vanew B3 3.69Aab 1.153ABb 10.05Bb 2.417Aa 16.56Bcd 4.463ABb 0.514
3.61Aa 1.094Aa 9.92Ab 2.322Aa 16.18Bb 4.277Aa 0.510
B 3.80Aa 1.036Ab 10.16Aa 2.233Ab 16.74Aa 4.230Ab 0.516
2.2.4 MBUFARRALLS) 2.2.5 BRAERFFFRE

R 6 nT%n, FEMIHRHTH, K. PRV
R R R AR A EE N T B ALEE, 2= 5 AN E
PR AR, KR AN R A AR
mT B AR (P<<0.01) , HALZELLH] A LT
B AbEE, A 1B bR TN R b R 0
B R AR 2R LA B L) A 5 B AbER
A2 s NI AN BB A AL G E AT B ALF(P
<0.05) , FHAEFREEIGIN, A Rl B ACEE A R
R SR S Y, KB R A b
MR B ST B 4B (P<<0.01) , HMZELE A
AEFRRT B AbEE, BEERREERS N, A FI B AEEHNY)
FURR S b PR TR R A KT B
MBE, ZERARLEE; N TR RiE A B
&+ B 4 (P<<0.05) , HLFELLH] A ABENT
B AbEE, BEEREES N, A F1 B ALY AN B
ESLiy

BERE KB T i H A=, 24
AR P MR ) B R bR, R 7 WA, iR
PO, K. P ARUNER B A E KR A
5 B AbBE SR RTINS, KR
RIBERAK R A BN EZ ST B 4 (P<
0.01) , A Fil B 4bHH Py #F 44 A K Z 5 45 Ak b 54
M, AR EAE KR A 5 B AL BEAT Y,
ANFE IR KR A ARG WG T B AL FECP
<0.01) , A Fl B Ab 3 A B 44 2E K R Bl 5 K I 4
T8 D o AR 2 A, R AR B A K
KAMFEE ST BAR (P<0.05) , BEHK
FEMG N, A A B AEINBEAAE KR R, f
FEAI R A KR A AL BERSE T B b3, ZERFA
B, PEMBEARERR A BHENEEKT B
B (P<<0.01) , BEEMRIEN N, A FI B AL
PR R A A K R 5 3 ik o
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Table 6 Key growth period dry matter accumulation and its rate of different panicle type in mechanical transplanted rice

WERA-PR ] Sowing-Jointing

P - h R

4l

Jointing-Heading -3  Heading-Maturity

e o WTBR WTB R R

Variety type Treatment Dry matter ‘ L 41 Dry matter . L 41 Dry matter . Eall
accumulation Ratio to total/% accumulation Ratio to total/% Accumulation Ratio to total/%
/(thm) /(thm™) J(thm™)

Al 4.69Aa 23.14 7.84Bc 38.64 7.76BCcd 3822
A2 4.63Aa 21.94 8.22ABb 38.99 8.24ABb 39.07
A3 4.53Aab 20.82 8.62Aa 39.68 8.59Aa 39.50
PN ES Bl 4.89Aa 24.62 7.38Cd 37.15 7.60Cd 38.23
Largef;?;‘t’;e'type B2 4.62Aab 23.05 7.74BCed 38.59 7.70Ced 3836
B3 4.47Ab 21.85 8.02Bbe 39.16 7.98BCbe 38.99
A 4.62Aa 21.97 8.23Aa 39.10 8.20Aa 38.93
B 4.66Aa 23.17 7.71Bb 3830 7.76Bb 38.53
Al 4.14Aa 2287 6.97Bb 38.52 6.99Bbc 38.61
A2 3.95Aab 21.55 7.24Aa 39.51 7.14ABb 38.94
A3 3.73Ab 2097 7.09ABb 39.91 6.95Bc 39.12
R Bl 425Aa 22.40 7.34Aa 38.65 7.39Aa 38.95
pani clgf;;;fari oty B2 4.01Aab 21.82 7.16ABab 38.96 7.21Aab 39.22
B3 3.78Ab 20.88 7.18ABab 39.70 7.13ABb 39.42
A 3.94Aa 21.80 7.10Aa 3931 7.03Aa 38.89
B 401Aa 21.70 7.23Aa 39.10 7.24Aa 39.20
Al 3.68Aab 2228 6.36ABb 38.51 6.48ABab 39.24
A2 3.65Aab 22.60 6.19Bbc 38.32 6.28ABbc 38.88
A3 3.61Ab 2.73 6.08Bc 38.29 6.15B¢ 38.73
PR Bl 3.71Aa 21.88 6.63Aa 39.11 6.71Aa 39.58
Sma”f;?;;e'type B2 3.69Aab 2221 6.48Aab 39.00 6.65Aa 38.82
B3 3.66Aab 2237 6.34ABb 38.75 6.46ABab 38.87
A 3.65Aa 22.54 6.21Ab 3837 6.30Ab 38.95
B 3.69Aa 22.15 6.48Aa 38.95 6.61Aa 39.09

xR AEBAGMPTUEREERAE KRINGE LR

Table 7 Crop growth rate and net assimilation rate of different panicle type in mechanical transplanted rice

BEAEKZE Crop growth rate/(gm >d™")

M Net assimilation rate/(grm >-d ")

L Fih 2 1)
Viif!tft;il,e Trﬁt}fm 050 T -l R RG-S SRR SO ALY
Sowing-Jointing Jointing-Heading  Heading-Maturity  Sowing-Jointing _ Jointing-Heading  Heading-Maturity
Al 8.18Bb 21.94Cc 13.04Cd 2.848Aa 3.937BCc 2.212Bc
A2 8.05BCbc 22.94Bb 13.84Bb 2.784Aab 4.064Bb 2.359ABb
SRR A3 7.88Cc 24.05Aa 14.43Aa 2.741ABb 4.283Aa 2.430Aa
Large B1 8.52Aa 20.66Ee 12.77De 2.855Aa 3.525Df 2.209Bd
panicle-type B2 8.06BCbc 21.67Dd 12.94De 2.703ABb 3.658D¢ 2.206Bd
variety B3 7.78Cc 22.46Cc 13.41BCc 2.636Bc 3.838Cd 2.266Bc
A 8.04Aa 22.98Aa 13.77Aa 2.791Aa 4.095Aa 2.334Aa
B 8.12Aa 21.60Bb 13.04Ab 2.731Aa 3.674Bb 2.227Bb
Al 6.56Aa 25.80Cc 12.25Bc¢ 2.199Aa 4393Bc 2.322ABb
A2 6.38ABab 26.80ABb 12.52ABb 2.130ABb 4721Aa 2.373ABb
R A3 5.94Bb 26.25Bb 12.19Bc 2.032Bc 4.227Bd 2.245Bc
Medium Bl 6.58Aa 27.15Aa 12.96Aa 2.203Aa 4.652Ab 2411Aa
panicle-type B2 6.36ABab 26.50Bb 12.64ABb 2.112ABb 4.378Bc 2.344ABb
variety B3 5.91Bb 26.58Bb 12.50ABb 2.034Bc 4.343Bc 2.258Bc
A 6.29Aa 26.28Aa 12.32Aa 2.120Aa 4.447Aa 2.313Aa
B 6.28Aa 26.74Aa 12.70Aa 2.116Aa 4.458Aa 2.338Aa
Al 6.14Aa 23.03ABa 11.17ABb 2.155Aa 4.172ABb 2.106Aa
A2 5.95Aab 22.67BCb 10.70Bc 2.084ABb 4.092Bc 2.066ABb
N A3 5.82Ab 22.02Cc 10.49Bd 1.949B¢ 4.002Bc 2.005Bc
Small B1 6.17Aa 23.23Aa 11.50Aa 2.161Aa 4.267Aa 2.198Aa
panicle-type B2 5.92Aab 23.10ABa 11.12ABb 2.068ABb 4.183ABb 2.083ABb
variety B3 5.75Ab 22.93Bb 10.87Bc 1.936Bc 4.038Bc 2.032ABc
A 5.97Aa 22.57Bb 10.79Bb 2.063Aa 4.089Bb 2.059Bb
B 5.95Aa 23.09Aa 11.16Aa 2.055Aa 4.163Aa 2.104Aa
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T [R] 4k 26 02 B I [T ARAE B B JE) Py T AR R
TP, A RIGH A r B A P T FE
(2. M1 7 AT, SRR HIE, K
AUNERLSFGR A 5 B ACPE 2 5 AN 25 . k1 30
ZHIREIY, R A R AR A Kb 2 =T B A
F(P<<0.01) , FEERREERIN, A Rl B AbFp
[ A S a0 AR VR Rl AE R A AR FERE R T B
ABE, ZESERIE R ANERR AR A AEER
KT B 4# (P<0.01) , BEHFREERIIN, A F1 B
ARFE NG AL R 2 d. R 4 kgt , KA
R A PR W T B AR (P<<0.01)
BEERREEI N, A AP AR 2, B AbHE
AT B I # Hp LS A AR A R EEREAR T B Ab
H, ZRARRE; DMERRFE R A AP R K
T B ¥ (P<<0.01) , BfFEREEIE N, A FI B 4b
B P 34 R AL R S ko

2.3 HPFEMRTEIUE R HIEN

KHEAERK R (R 8) , MIFEIREES& A1
N, KRB SRR = AT HE 30 em ALAGE EEATHE 25 em
ML S 7.17%; A AR RN N AR 5 Fh = AT R
25 cm HUELLATEE 30 cm ML 2> ) Y 1.23% 50
5.21%, RAI/NFEAY =5 22 ik i i 2 K (P<
0.01) o 47FH 25 cm HLA 3 T iy Pl RSB S 25
WEWIN (P<<0.01) , REAORLEL W 2 B 2 2% ik
b g SR RT R 22 A K. Ul B R AR A
TR R AT EE, 0 1 0 A ROk T R
R AR E TR, MR A R, B
JE Rt RREAR, 3805 WHEAR G K /N i
BoEEAT PR NG, AREEREE I 35 1 2 i i 7 . itk
g5 RIS o (H H EBFEIFIATEE 25 em
WUGAAEIR T, OB BN e, TAERUCRIR S
) @, 3 T 0 U N

F8 2MITIENBREEREMEEAR

Table 8 Yield and its components of mechanical rice of two row spacing mechanical rice planter

LTRSS

o B ek ORRUERL g THIE . S
A posiil . : Population . . ) Theoretical :
. Panicles Grains per . Filled-grain 1000-grain . Yield
Variety Treatment /(x10*hm™) anicle spikelets ercentage/% weight/, yield /(thm™®)
P /(x10*hm?) P & ghte /(thm™?)
Large A 235.81Bb 231.17Aa 54512.20Aa 93.18Aa 25.28Aa 12.84Aa 12.55Aa
panicle-type
variety B 253.41Aa 201.33Bb 51019.04Bb 93.07Aa 25.17Aa 11.95Bb 11.71Bb
M_e?ium A 330.45Bb 130.56Aa 43143.55Aa 95.16Aa 27.41Aa 11.25Aa 11.01Aa
anicle-type
P variet;,p B 380.10Aa 116.43Ab 44256.31Aa 94.08Aa 27.28Aa 11.36Aa 11.14Aa
Small A 367.20Bb 102.32Aa 37571.90Bb 96.39Aa 27.25Aa 9.87Bb 9.55Bb
panicle-type
variety B 417.75Aa 94.53Ab 39489.91Aa 95.62Aa 27.29Aa 10.30Aa 10.05Aa
3 W B KU e, HIEP= @A — . FUERE R

3.1 ARBEESMIIGEHEFELEMREEEKRIT
BACE

AN 26 T AN [ BRAT B 5lR8  25 F  WL A A
BIIHT TR 20 e, L0t
T WZERE DX AN [FAT B HLAR A P S 52, A E
FEMFIRREE A R, ATHE 23.3 A1 26.7 cm LA~ &
Y TATEE 30 e ALAd, ARG 7 1400l v HH 2.32%~
4.24%F1 4.34%~5.98%, MG~ &5 0 H A
2.00%~3.19%F1 3.90%~4.25%. x|k 5 RET i
JEFE DX AR T R LA RS = B f 5, A ek
K KRG 32 LA R ORI 7, AT BRI AR T
PR S5 H o AR ), S s SR e ST A 2%
VRS9t 2 W 45 AT BE LA A LA T I 30 om HLAE R 48
= o TAN [FAB 2R i Ao b L AR P 15 AR 7 P AR
ARG IE . AR TTEH, PLUHRE A
AR P AT 30 om AU W S TATEE 25 em
MU, PR SR 2 AT EEN LI T3 7= B A Y, /N
T S ARSE PR EATEE 25 ecm HLIE ELAT RE 30 cm AL3A

MR, BEREL, DI, R
BEANEERERLAC T s R AR R i B R A A
BERREL, IO EDE BT R, B R K et
PIASRERE 5 /NREIR Bl 0 ISR, e
FEARREAT, T MR ECERE b, B A AL
BEHn R . X GEE I A R 8 ik,
BEXTAS [FIRE 2R ity ol i P20 45 RO AT BRI ARAIL, T80 K
FEANRD R o Fh W LA A B 70 o BRI ot o i
FIATEE 30 em KU, /MRS S Rk ECHIATEE 25 em AL
i, PRERATEE 25 em UG AN, HLER AL
AT, BT, RARHUR TR, b R f ol
B HHATEE 30 cm HLA

AW 5T 30 3 WAL e ~F- 2 7 KR i b g
s PR SRR, AR R A . BEWTR
FREAR St b0 B 3K, 8 SRAT LA b 7 ) O
Bt o (HORREAY Wl BB RE T L b L /R el
R ol e A R R AN AR AN, WL R B 3R
B2z, BRI KHDEERIKS, FEOCERE
AL BORLEC D 1y A NEE RS SRR, R 2
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Rl PP, RERERIAL, SRR T R ER RS, W
iR FATEE 25 em WU, BN T, MR A,
e IR A3 2 B AT R T 3G = A o iy HLAE
MR . L BB KR A K F
5, Y IE ARG s P R R, IS AT
PH 25 om AU, 3907 TR O B R AR,
WEE RS =
3.2 AREHKITEELHTAREESMIERELS
IR FEAHAE

IKREHFRL™ 12— 502K B S AT I B 228
I 1A s B R AR S M oK &4, )
—HB ok AR S Y A AR R R, R
80%~90%. KT /KB THRM RS =R=I R, 1T
N B2 F G Rl 7 s A bR Rk Jy P,
KRR AR R e BP0 ) HEAT
TREWI. KEHFEPWIGA KR B A
FS I T4 o e R R A b R S R i A e A
WP R B R %Y, S5
O MR B A B S BRI IA
B AT W A e SRR, sl
RGP AR R A L, R AR E
JE A P AR B . N SRR g R R
Bl A AR A A S ) A= = 1 1) 22 S
TS, AWr=E s e, FPRe
A, AT IER R (r=0.9579%*) .
ARG T 45 3R AN R RAT BE 4% A AN [R) Fe 22
PP LA = 5 5 I T U (r=0.978%%) |
AR 2 AT R B (r=0.994%*) R4 4
A T2 AR B (r=0.983%*) 5L i 3% [EAH G
KER, SHNATTFYI R R (r=0.287) MZ&L5H &
H (r=0.198) KA L3, ix A AR RO 5Ly P Y
HIBT LS R — . KRR AR T2 iR R 3R
JAEBHTHIATEE 25 om MUK TATEE 30 cm HLA,
Bl FREE R Ik, AEEH S JEIATEE 30 cm AL
FERTFATHE 25 e HIUIE, A FREE IS I 3E n;
FERATER 30 om %42 B M Be) oA R34 mE N TATER
25 cm MU, (HATEE 30 cm WA FREOR 4700
25 cm ML ANETSEEAAT-Y)IR B4R IR
NATHE 25 em AU K T47 80 30 em WL, BEEAR
S A 0. U6 AR S FPATEE 30 em HLI
EE R R R EA RN, mEER . JEIHY
FUR EE, XA BEATER 30 cm HUIEA T P I REAA
FUEAL, EFRENDEEA. B KA RL R
s AT S AT S Y R R
s AT EE 30 e ALY TR RIS, (RSO R T B
B, X AAEH TATEE 30 ecm HUIEE KB G AL,
FIFTY kR e sk . /ANEAL S FPATER 25 cm #L

HEANEFTN B R 28 2%, Zuaek
R IR S AN /NI BES A TR,
FAMADEI, fem Dea MR, EnRE
ERK/UE

AR50 30 WL 5% S ML AR AT BT AN [ B2 B A
AR, ek 2 IO, BUEMREE ) BARAE B 5,
il 2 IR R PN B R R A T, T U
s SR AR, AR S R E R EOR A € &
FARATEHL, EHRFRATT.

4 Z

AR 5 AR B SR FHATEE 30 em HLAE, HKEEH9 N
FERERL BN =77, BATHE 25 em ALIEE P 6.49%~
6.72%; TPAEAL A E SR HATIR 30 em BLAE, PR
RICRE S5 R, 2 4 Se R M TR AR 7 /il
RS ATEE 25 e AL, KSR ROREE
B2 e e, AT EE 30 cm ML B Y 4.85% ~
5.70%. KBRS FATEE 30 cm MU & RTHI4 5
FUR /D, Rl R A 20k i T B 6 R vy 20 T AR R
i, RILE, MIAEECRAG, 2B E R T
BRI BEOR A KRR A AL R 1) AR R
s AR S ARATEE 30 em WU A 27 BRI,
ECFE Somr,  H 2 FATERNLE T AR AL, e h
P AR KR AN R LR /N M AN ol
ATHE 25 em HUE AT HHTIOAFREOR, Kb, i
HRBEECRAL, PR REEH. B
IR RN AR BEA R K Rt PR
BRI .
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Suitable spacing in and between rows of plants by machinery
improves yield of different panicle type japonica rices

Hu Yajie!, Xing Zhipeng®, Gong Jinlong*, Zhang Hongcheng™*, Dai Qigen®, Huo Zhongyang®, Xu Ke’,
Wei Haiyan', Li Dejian?, Sha Angin?, Zhou Youyan?, Liu Guolin?, Lu Xiujun?, Liu Guotao®, Zhu Jiawei*
(1. Innovation Center of Rice Cultivation Technology in the Yangtze Valley, Ministry of Agriculture/Key Laboratory of Crop

Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou 225009, China; 2. Bureau of Agriculture of Xinghua
County of Jiangsu Province, Xinghua 225700, China)

Abstract: Mechanical transplanted rice had many advantages, such as stabilizing yield, saving cost, maintaining
high efficiency and freeing labor, and its area was larger and larger in China in recent years. It was reported that
the existing row-spacing of mechanical transplanted rice was too big in some rice cultivars with small panicle.
Therefore, three panicle types of rice cultivars including large panicle type (LPT include yongyou 2640 and
yongyou 8) and medium panicle type (MPT include wuyunjing 24, ningjing 3) and small panicle type (SPT
include huaidao 5, huaidao 10) were grown in the field in 2011 and 2012 to investigate the reasonable row-plant
spacing of each type of cultivars, the characteristics of dry matter production and the rules of yield formation in
mechanical transplanted rice. And the effect of row-plant spacing on grain yield and yield components, leaf area
index (LAI), photosynthetic potential (PP), dry matter production and accumulation, crop growth rate (CGR) and
net assimilation rate (NAR) were all studied. Results showed that with 30cm row-spacing and expanded plant
spacing, it is easy for LPT to obtain high yield due to the larger size of panicle. For MPT, There was no significant
difference in grain yield between RS30 (row-spacing of 30cm in mechanical transplanted japonica rice) and RS25
(row-spacing of 25 cm in mechanical transplanted japonica rice), but RS30 had higher yield potential because of
well wind and light conditions which may improve filled-grain percentage and 1000-grain weight. For SPT, RS25
was conductive to increase the basic seedlings, and with stable spikelets per panicle, it will obtain high yield
because of the significant increase of panicles per unit area. With plant-spacing increased, panicles per unite area
of different varieties decreased while spikelets per panicle increased significantly. The filled-grain percentage and
1000-grain weight of RS30 were all higher than that of RS25. With RS30, LPT had higher LAI at heading and
maturity, larger spikelet per cm® leaf area, lower decreasing rate of leaf area, higher dry matter accumulation and
PP, CGR, NAR at the medium and late growth period. For MPT, dry matter accumulation of RS30 was fewer than
that of RS25, but there were no differences in LAI, PP and NAR between RS30 and RS25. For SPT, because of
the larger number of basic seedlings, the LAI at all period stages, PP, CGR and NAR at the medium and late
growth period, as well as the amount of dry matter accumulation of RS25 were all higher than that of RS30.
Therefore, we concluded that the proper row spacing for LPT and MPT is 30 cm while for SPT is 25 cm. And the
japonica rice transplanted by mechanism will realize its yield potential only when different panicle types of rice
cultivars match suitable plant-spacing.

Key words: agricultural machinery, cultivation, photosynthesis, row-plant spacing, panicle type, mechanical
transplanted japonica rice, yield

(riE%H: XImE)



