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The Daily Yield of Medium Hybrid Rice in Machine
Transplanting and Its Relationship with Plant Type
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Abstract: [ Objective ] To explore the feasibility of daily yield as a screening of medium-indica hybrid rice varieties by machine
transplanted, systematically study the plant type characteristics of medium-indica hybrid rice varieties and their relationship with
daily yield, and screen out high-yield varieties suitable for machine-planting in Sichuan, the theory and practice basis were provided
for the high-yield cultivation and breeding of medium-indica hybrid rice.l Method 1 The 34 planting hybrid rice varieties were used as
materials, and the data were collected by single-factor randomized block field experiment, and then the plant type and daily yield of
the hybrid rice varieties under machine transplanting were studied by cluster analysis and analysis of variance analysis. [Result]

(1)The whole rice growth period, daily yield and yield of different varieties of machine-planting cultivation were different. The

Wi HER: 2018-11-14; $EZ HH#A: 2019-01-15
BEEWH: EERAEFEBEREGH LI (2016YFD0300506, 2017YFD0301702), PUJII4A H K1 H (2016NYZ0051)
BRARN: f#E, E-mail: 781684601@qq.com. WAF/EF (T %, E-mail: rwjun@126.com



982 R &R W B % 52 %

whole growth period of the tested rice varieties was 141-168 d, mainly 154-164 d, accounting for 82.4% of the tested varieties; The
yield variation was 10 261.05 -13 099.34 kg-hm™, of which Tianyouhuazhan accounted for the highest yield, Yixiang 3728 was the
lowest, the yield in the range of 11 110.90-12 827.15 kg -hm™ accounted for 76.5% of the tested varieties; The daily yield of the
tested varieties was mainly distributed in the range of 67-80 kg-hm™-d™', accounting for 82.4% of the tested varieties. The daily yields
of Tianyouhuazhan, Fanyou 609 and Jingliangyou 534 were higher than 80 kg-hm™>d™', but only 8.8% of the tested varicties. (2)
Cluster analysis showed that 29.4% of the total varieties were high-daily yield, 38.2% were middle-daily yield and 32.4% were
low-daily yield. (3) Compared with the low-yield varieties, the high-yield varieties had higher grain per panicle and group spikes, and
the effective panicles were sufficient, and the seed setting rate was higher, so the yield was higher. (4) There were significant
differences in plant type characteristics of different varieties. Correlation analysis showed that plant height, stalk length, N3 internode
length, N4 internode length, panicle length and daily yield were significantly or significantly negative correlation, grain density was
significantly positively correlated with daily yield. [ Conclusion] The daily yield could be used as one of the important indicators for
screening of Chinese cultivars for hybrid rice cultivars, and the varieties with higher daily yields had stronger adaptability. Plant
height and stalk length were suitable, and the third and fourth internode lengths were short, and high grain density was an important
plant type characteristic of high daily yield varieties. In addition, the medium-indica hybrid rice varieties suitable for machine
transplanting in Sichuan also had the basic characteristics of moderate growth period, more spikelets, higher group spikelets and
higher seed setting rate. On the whole, Tianyouhuazhan, Fanyou 609, Jingliangyou 534, Y Liangyou 1, C Liangyouhuazhan and F
You 498 were suitable for planting in Sichuan.

Key words: rice; mechanical transplanting; daily yield; plant type
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Table 1 Information of hybrid rice varieties tested

FM L H PR IR H PRI SRR 7 A
54 8 AN APEEST 2018 AEIREG . FAARRL LK 1.

Fr A

Year The tested variety

2017 RIS Tl 295 L 217 W 1618 F 1 498 L9 Nk 8377
Tianyouhuazhan Zhongyou 295 Shuyou 217 Huaxiangyou 1618 Fyou 498 Jiyou 9 Chuanyou 8377
it 7109 A 203 FA AR 4923 HE 2115 HA 4245 WERE 127
Yuyou 7109 Yuxiang 203 Fengyouxiangzhan Deyou 4923 Yixiangyou 2115  Yixiang 4245 Jingyou 127
ZAR 609 HAL 1108 M 5L 39 #1811 2348 HAL 7633 HAL 2168 AL 4727
Fanyou 609 Yixiangyou 1108  Nei 5 you 39 Rong 18 you 2348  Yixiangyou 7633 Yixiangyou 2168 Deyou 4727
2R 4923 NI 6203 hof2 HAE 3728 Wit 2161 PR AP 534
Lvyou 4923 Chuanyou 6203 Zhong 9 you 2 Yixiang 3728 Liangyou 2161 Jiangliangyouhuazhan  Jingliangyou 534
AL 1377 Wi 1206 FEMAL 1146 Y P 1 Y Pifl 585 C mflLte
Jiangliangyou 1377 Longliangyou 1206 Longliangyou 1146 Y liangyou 1 Y liangyou 585 C liangyouhuazhan

2018 RIS Tl 295 L 217 WA 1618 F 1 498 NI 8377 ik 7109
Tianyouhuazhan Zhongyou 295 Shuyou 217 Huaxiangyou 1618 Fyou 498 Chuanyou 8377 Yuyou 7109
i 203 HA 2115 HFF 4245 WERL 127 ZAJ 609 M 54K 39 441 4923
Yuxiang 203 Yixiangyou 2115  Yixiang 4245 Jingyou 127 Fanyou 609 Nei 5 you 39 Lvyou 4923
NIk 6203 hoft2 L 534 HERIAL 1146 Y PIE 1 C mflLte
Chuanyou 6203 Zhong 9 you 2 Jingliangyou 534  Longliangyou 1146 Y liangyou 1 C liangyouhuazhan
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NFE CGRAUNTFR, #FIF) , 0—10em L2%
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X Microsoft Excel 2007 HAFSAT A AN 5
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B2 2 WA, HUESATE N, ASIEKRG SR = &t
SEFMEHFEZERRR, HERRRAE— L
Sto 2017 AR S B4 IVE RS 141—168 d,
¥ 159.7d, HALL 154—164d SR E,
PER PR 82.4%; A7 21 AN 4 2B & I 160 d,
AT AR S AR 61.8%, KT 150 d LAY 2 AN A,
13 MM aEFE 151—159 d, HEEK A
32.4%. P A AR E S 10 261.05—13 099.34
kghm?, F¥K 11 702.54 kghm?, 285 RZH N
6.58%, o RALHE S PR, A 3728 AKX,
PEEELE 11 110.90— 12 827.15 kg-hm™ 3 Bl 9 1 5 Fh
d AR SRR 76.5% 0 M PR iR, A Fh AR TR
N 61.44—85.06 kg-hm™ d', P14 73.35 kg-hm™>-d”',
B RECN 7.32%, SRS R H R R A
67—80 kg-hm™-d™", (R B 1) 82.4% . RALHE 7.
A 609 FAARMAL 534 M H R s, ¥ 80
kg-hm?-d', EACEBHR AR 8.8%; H A 3728,
WAL 7109, BEEPIL 1146 55 10 4S5 RFEA H P2 B
¥ 70 kg-hm™-d',

2018 AEHERKFE S Pl A AL B AR 146—
162d, KEBoribFhde 152—159 d. 5 2017 4EA L,
BT A b Bl 4 AR RS AN R R P g R %, W)
RE G PR R KM 2RI KA R (B 1) o nTLL
SRBL, B 609 L 127 42425 W46 F iR FE N,
L 1—3 d, Ko dnFpr e G Wgi i 4—6 d, R
o Fp A R PO, B s 7—8 d CELAF AL 2115,
JIAE 8377) o 2018 ALK Sl Fil ™ ARk 8 847.48
—12 137.81 kg:hm™?, C WffE b, L 6203
BA%. B 609, RALHE L Y WL 1 555 7 Al dd
FERAE 11 625.00 kg'hm™® LA L, 55 2017 4EMIEL, BR
F AL 498, w4t 295 p= & /NEG sk, Hoax dhbh - &
WA RE 1) R B (225 RS 4F B (1)< %
AR RAE xR, B D, HF s 39 mie
6203 [FIEEK, k=B 1.500.00 kg-hm™?, H K
T4 R I XN 10% . MH PR G, R F
Pt 498, ik 295, BRI 2115 %5 6 A H = &
AR AL, HR A H == 2 N a3
R . R 2950 F AR 498, AL 534, Y
PP 1 SR C e H R RS, BT 7S

kghm™d's ZEEKE, ERRAIR S A H P &
R T LA s, Ikl “Hr/-&” &X—
Fbs A E -
2.2 HlEFEPUREZESMAFERELH

XF 34 ASAN ) 2 AT KRR b Bl 1) H = b AT SR 2K 4y
Brs bl I i 2 A B 2, R P e K R VA A
BRIk, BRARNE 2. HEHEE N 17.4 1),
WP R FPRI 3 3 AR, mHmERA (1)
AR ELEE A R 295, Y B 1 54 10 A4
AR, AR AR 29.4%; HH H PRI CID) &
FhAFEEAL 217, A£F 1618, WFILE LS 13 4
AR, R AR 38.2%; IR H E R (D &
R AR 7109, WA 203 M BEMAL 1146 45 11 A
mn A A R 32.4%.
2.3 HIEREZEZNERMHAREE E~EMKE

RER

MK 3 WTLLE H, ASEISEE SRR AL (F=
230.1%* ) | BEARBiAE ' (F=68.7%* ) I T ki &
(F=805.1%*) Z= 5 3bik W& 7K1 o A RBERI A H
PEERYS S HERMSMH 'R, P>
HAMEMHERAEREEEKY, mH> &
KRB FI A BRI A RS, BB H &
FM s RERORIEORE 1 5 3G g o, R I
A HERM S HPERUSMH =X, H
ZEFRIE KA, Ho sy H RS i b A ARURL £
PR 192.1, 43t H = g M H 7 5220 i
1 9.8% 1 14.1%; MBI E KA, HHE S5
R —3, RIA @ H M EB > p =i
>SMEHM~ 'R, HEREBEKTE, mHmER
UETIP Y N O =l 2 LN (A Wi+ <RI NP L =
 8.2%-. 16.4%; —T# 5 | 55 AUk £0ORT A4 R4
MR, RIMCH P ER > H == R0
> HEEA, HEREE: 3 MmN R s
RIEFARE, AAERI & H - 8&R > [
AR SACH R, T WL, R
d AR TR AN AR, ARG AT DE e A e 11 g AR
HORGE A 2R, B R BRI e, I B
Mg s, sRAN TR EA LR, N Ikg &,
D, BUESEE T, e E s (™ s
AFHE AR . R Z (170—245 K0)
AR R (480X 10°—710X 10%hm™) 45 s
i (85%—94%) .
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Table 2 Yield, whole growth period and daily yield of indica hybrid rice cultivated by machine-transplanting

A A4E W WGP (d) 77 Yield (kg'hm™) H 74 Daily yield (kg-hm?-d™)
Variety 2017 2018 2017 2018 2017 2018
KA Tianyouhuazhan 154 150 13099.34+443.99  12124.82+347.06 85.06+2.88 80.3+2.30
141 295 Zhongyou 295 155 151 11759.15+552.47  11943.04+389.37 75.87+3.56 78.57+2.56
%)t 217 Shuyou 217 164 158 12084.23+475.28  10984.07+636.25 73.68+2.90 69.08+4.00
1E7 1 1618Huaxiangyou 1618 164 158 12411.55260.63  11000.27+547.23 75.68+1.59 69.18+3.44
F 11 498 Fyou 498 155 151 11516.95+538.43  11649.86+382.77 74.30+3.47 76.64+2.52
HL 945 Jiyou 9 141 — 10731.90+165.00 — 76.11£1.17 —
JII4k 8377 Chuanyou 8377 164 156 11969.80£713.96  10672.45+562.12 72.99+4.35 67.98+3.58
£E4) 4923 Lvyou 4923 159 154 11514.65+363.98  10482.76+775.70 72.42+2.29 67.63+5.00
1941t 2% Zhong 9 you 2 155 151 10861.80+£329.85  10852.76+321.08 70.08+2.13 71.4+2.11
ik 7109 Yuyou 7109 166 161 10416.00+1.20 10233.42+303.76 62.75+0.01 63.17+1.88
A 203 Yuxiang 203 166 161 10930.95£30.10  10083.56+385.03 65.85+0.18 62.24+2.38
FAAH Fengyouxiangzhan 164 — 11442.55+65.67 — 69.77£0.40 —
4t 4923 Deyou 4923 160 — 11110.90+82.43 — 69.44+0.52 —

H AL 2115 Yixiangyou 2115 164 156 11221.95+184.95  10806.12+299.79 68.43+1.13 68.83+1.91
L7 4245 Yixiang 4245 164 157 11139.30+412.91  10118.88+659.70 67.92+2.52 64.04+4.18
JER 127 Jingyou 127 151 148 10312.10£579.08  9085.59+285.43 68.29+3.83 60.981.92
JI4E: 6203 Chuanyou 6203 164 158 11410.55£619.34  8847.48+475.16 69.58+3.78 55.64+2.99
‘HA 3728 Yixiang 3728 167 — 10261.05+76.80 — 61.44+0.46 —
Z4R 609 Fanyou 609 147 146 12538.15+357.15  11703.51+129.52 85.29+2.43 80.16+0.89
H&E 1108 Yixiangyou 1108 164 — 12447.80+444.83 — 75.90+2.71 —

P 5 4 39 Nei 5 you 39 160 155 12465.55£288.89  10832.29+53.05 77.91x1.81 69.44+0.34
#% 18 {1 2348  Rong 18 you 2348 158 — 12473.95£32.18 — 78.95+0.20 —
‘B 7633 Yixiangyou 7633 168 — 12742.45+670.11 — 75.85+3.99 —

B A& 2168 Yixiangyou 2168 155 — 11455.25+487.09 — 73.90+3.14 —
At 4727 Deyou 4727 160 — 11859.60+128.55 — 74.12+0.80 —
Wiflt 2161 Liangyou 2161 158 — 11698.95+445 .44 — 74.04+2.82 —
B Jiangliangyouhuazhan 160 — 12026.00+208.07 — 75.16+1.30 —

F I 534 Jingliangyou 534 160 155 12818.25+635.63  11813.38+329.10 80.11£3.97 75.73£2.11
FHPIAE 1377 Jiangliangyou 1377 162 — 12051.70+583.01 — 74.39+3.60 —
B 1206 Longliangyou 1206 161 — 11487.85+59.33 — 71.35+0.37 —
Bl 1146 Longliangyou 1146 158 154 10892.20+738.15  10779.89+481.43 68.94+4.67 69.55+3.11
Y Pl 15 Y liangyou 1 164 157 12827.15+698.75 11973.14+488.74 78.21+4.26 75.78+3.09
Y W 585 Y liangyou 585 161 — 11372.50+413.63 — 70.64+2.57 —

C M7 C liangyouhuazhan 158 154 12534.20+44.18  12137.81+635.06 79.33+0.28 78.31x4.10
V514 Mean 159.7 154.6 11702.54£769.56  10906.26:940.67 73.35+5.38 70.23+6.90
WGP: 2/EH W, “—” KR 2018 (EARPIEIZ Al

WGP: Whole growth period. “—" indicates that the variety was not grown in 2018
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Table 3 Differences in yield components of different types of indica hybrid rice cultivated by machine-transplanting

BNt A AR TR A TR B i TR SEHR
Type Variety Effective panicle  Spikelets per  Group spikelets 1000-grain Seed setting
(x10%hm™) panicle (x10%hm™) weight (g) rate (%)
[ ST KA Tianyouhuazhan 3229433 173.2+5.9 559.2+15.2 26.2+0.6 93.2+0.2
High daily yield 4k 295 Zhongyou 295 239.440.5 245.5£14.0 587.7432.9 28.4+0.6 77.140.3
24 609 Fanyou 609 267.5+75 181.9+4.2 486.3+7.3 29.7+0.9 87.7+1.6
H AL 1108 Yixiangyou 1108 274.7+0.5 176.0+18.2 483.3449.3 30.740.1 85.5+1.7
P 5 4t 39 Nei 5 you 39 281.5+17.1 165.9+5.4 467.3+36.7 32.0£0.3 88.6+0.4
% 18 f) 2348  Rong 18 you 2348 248.5+1.5 196.3+3.4 487.8+6.9 31.5+0.5 84.8+4.7
HA 9 45 Jiyou 9 261.4+1.1 188.6+0.8 493.1+3.6 29.4+0.5 88.0+2.1
S WAL 534 Jingliangyou 534 336.4+3.0 196.0+0.4 659.2+4.8 23.1+0.1 93.2+1.5
C Wift#e 5 C liangyouhuazhan 334.3+6.7 212.9+4.1 711.7421.0 23.6+0.2 84.6+1.7
Y Pifl 15 Y liangyou 1 295.0+1.5 185.1+4.1 546.0+15.0 27.9+0.4 87.0+1.3
HI{E Mean 286.1434.9ab  192.1+23.1a 548.2483.0a 28.243.1¢ 87.0+4.6a
RIS s %)t 217 Shuyou 217 273.542.3 165.6+4.0 453.1+13.3 30.4+0.7 90.3+2.1
Medium daily yield FE74L 1618Huaxiangyou 1618 256.844.8 166.3£0.3 4272472 33.6+0.6 78.4+0.4
F L 498 Fyou 498 241.1£1.3 184.2+3.0 444.1+7.7 32.1£0.5 92.1+0.6
JII4 8377 Chuanyou 8377 287.1+0.8 153.2+4.7 440.0+14.7 30.5+0.1 85.5+1.0
H AL 7633 Yixiangyou 7633 297.5+16.7 184.6+2.6 549.1428.3 29.7+0.3 81.740.2
H AL 2168 Yixiangyou 2168 329.2+1.5 111.7+0.2 367.942.1 33.4+0.3 84.8+4.7
£} 4727 Deyou 4727 261.4+4.8 168.6+0.9 440.749.5 34.5+0.5 90.6+0.4
240 4923 Lvyou 4923 285.9+10.2 158.4+5.5 4523425 31.4+0.9 80.4+0.5
Witk 2161 Liangyou 2161 281.1+0.8 172.5+3.8 484.7+10.1 30.0+£0.2 90.4+0.7
Y Wit 585 Y liangyou 585 300.3+0.8 187.1+3.7 562.049.7 26.5+0.2 88.6+0.2
W W4l 1206 Longliangyou 1206 312.9+5.8 175.7+1.9 549.8+15.9 26.1£0.5 88.542.4
§HPIAE 1377 Jiangliangyou 1377 299.0£17.0 236.1+0.3 705.9£39.2 23.44+0.3 84.440.5
S Jiangliangyouhuazhan 338.1+0.2 210.0+2.4 710.148.3 22.6+0.5 86.2+1.6
¥J{H Mean 289.5+27.8a 174.9+29.2b 506.7+105.1b 29.5+3.8b 86.3+4.3a
fICH =5 19 {2 5 Zhong 9 you 2 285.9+3.0 173.442.1 495.7+9.8 28.0£0.6 86.4+1.3
Low daily yield Witk 7109 Yuyou 7109 276.0+4.3 220.5£9.2 608.7+31.0 25.3%0.5 80.042.1
WA 203 Yuxiang 203 276.3+0.5 169.049.1 466.8+24.8 30.7+0.7 87.0+0.9
F#E 5 Fengyouxiangzhan 240.2+3.3 208.6+5.3 501.0+11.1 28.8+0.3 86.7+2.7
4 4923 Deyou 4923 275.8+2.6 179.9+4.1 496.0+6.8 33.4+0.3 74.2+1.3
H AL 2115 Yixiangyou 2115 259.143.3 140.4+5.3 363.9+16.2 36.0£0.4 90.1+1.2
B AF 4245 Yixiang 4245 271.44+2.8 202.0+7.8 548.2+24.2 29.5+0.2 83.942.5
JEAR 127 Jingyou 127 337.3+4.5 126.5+3.9 426.9+18.8 29.4+0.4 90.2+1.9
JII4 6203 Chuanyou 6203 277.343.3 140.9+1.5 390.8+4.0 30.5+0.2 87.542.2
‘B 7 3728 Yixiang 3728 279.6+2.6 154.2£3.0 431.4+12.2 35.6£0.3 84.9+4.1
FEWifL 1146 Longliangyou 1146 334.7+19.1 135.3+1.6 452.8422.0 33.6£0.6 92.6+1.4
I{E Mean 283.0+28.9b 168.3+31.9¢ 471.1+69.9¢ 31.0£3.3a 85.8+5.1a
F{a F-value 5.0 230.1%* 68.7** 805.1%* 3.4

bR AN ANG P R E R ZE 5718 5% WK, HRRZERIE S%F K, #REERIE 1%8#KF. FFH
Values followed by different lowercase letters within the same column indicate significant differences at 5% level, * represents a significant difference at 5%
level, and ** represents significant difference at 1% level. The same as below
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KALAE AT Tianyouhuazhan
#1609 Fanyou 609

F1f1.295 Zhongyou 295

H AL 1108 Yixiangyou 1108
YPHiE15Y liangyou 1

#H L9 Jiyou 9

45439 Nei 5 you 39
181112348 Rong 18 you 2348
CHfAE Y C liangyouhuazhan

S 534 Jingliangyou 534
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Fig. 2 Clustering diagram of daily yield of hybrid rice varieties in machine transplanting
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2,41 HIERIFLEZNBAE XA B ZASE A
[F) A SR ZE RN AE AP AT 25 5, 3000 22 e ak W 2 /K
(R 4 o BrmRMEEBELI N & H - 2R <p H
PEFM<AMHERM, HERIEREKE, Hh
e H = 2R RSP Rk AR 112.5 em, 20l
R H = 2R SRR 4.7%- 9.0%; FH SRR my i —
B, RIHEHFERMEK, mH~ERA R,
R H = E 2R SRR A H =S S R4 il
1 10.5% 10.7%, ZE5p R AFIZEME N1, N2 5
B 22 AN W3, NTON2 5 [E) B AATE 3.0—4.5 cm
F16.0—9.0 cm, N3. N4 Ji[AHIYERI A m H =52k
HM<hH/fERM<LH~E R, SRRy
G H PR P 22 I8 B K. m H P B
B N3 AT 13.3 em, 5l RH AR
BRI 3.8% 6.8% 5 N4 K P34 15.3 cm,
S RH PRI R 9.8%. 17.0%. 3 Ff
ZEIUME] N1, N4 a2 A W, N2, N3 il

KR A mH B R A< HER <K H = ER
A, mHE R SR H P E R s Rk B KT
BRI AT L, AR SRR AR K ARI T H = & 1)
TERG, ERREDE E IR T, 2= PUTT Ak A )
TR H= =L

2.4.2 HLIERIEL ARG B KA B A AAE ML
RIS, ASE = 2R B AT RIS G b -
fF e = KoE R AR E R 5 o mH”
A SRS KIS R 28.6—40.4 em, HALL
28.6—37.1 cm [F AP 3, IS ALH) 80%; 8] —nf
KB RN 41.4—52.9 cm, HoAK oy 41.4—46.8 cm
F1 49.4—52.9 cm [P SRl %R 50.0%; (5] =
KBl 49.4—61.8 cm, ALl 49.4—55.4 cm [
A, IR 70.0%. K H PR RS
ML o R = K A i B 31.3—36.8 .
46.4—53.9. 55.4—61.5 cm HKE, IR
81.8%- 81.8%- 72.7%. A[FH =& K MFp &
T 1 S X Y o T N E I = D s I L
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Table 4 Characteristics of stem types in different types of indica hybrid rice cultivated by machine-transplanting
Bt} fh 735 K 518K Internode length (cm) 1 184 Internode diameter (mm)
Type Variety Plant height Culm length N1 N2 N3 N4 N1 N2 N3 N4
(cm) (cm)
e ROV 101.7£3.3  78.5£3.8  3.1£02  6.5+0.5 12412 16.0£0.3  5.76+0.06 5.14£0.14 4.78+0.16 4.27+0.09
High daily Tianyouhuazhan
yield 4 295 123.0+4.2 93.6+4.9 4.4+0.1 8.2+0.1 13.9+0.2 15.6+0.1 7.13+0.05 6.15£0.08 5.45+0.12 4.74+0.17
Zhongyou 295
ZAR 609 104.3+1.9 80.6+1.9 4.3+0.1 8.6£0.8 11.7+1.6 11.1+0.7  7.14+0.25 6.12+0.21 5.26+0.22 4.44+0.23
Fanyou 609
HAEE 1108 129.2+10.1  99.8+9.6 3.9+0.3 7.6£0.5 14.6£1.7 20.6£3.8  6.85+0.36 6.05+0.23 5.56+0.18 4.94+0.14
Yixiangyou 1108
W 5L 39 112.0+1.4 83.3£1.5 3.5+0.1 7403 12.9+0.5 152404  6.30+0.38 5.64+0.44 5.27+0.43 4.82+0.36
Nei 5 you 39
w18 11 2348 125.6+1.9 96.0+8.8 4.3+0.3 8.4+0.2 13.0+0.1 159+1.4  7.5840.49 6.60+0.24 5.65+0.02 5.00+0.05
Rong 18 you 2348
FHiL 9 102.7+1.1 75.2+1.5 5.0+0.6 8.2+0.6 9.6+1.6 7.2+1.8  6.94+0.12 5.89+0.14 5.01+0.22 4.70+0.02
Jiyou 9
s L 534 106.6+6.2 82.7+1.7 3.3£0.2 7.1£0.5  13.1£0.9 17.6£0.9  6.02+0.16 5.42+0.23 5.20+0.29 4.77+0.30
Jingliangyou 534
C Pttty 1135514  88.0+1.4  29+02  7.1£1.2 14.6+1.4 20309 552+0.16 5.06+0.10 4.64+£0.09 4.41+0.26
C liangyouhuazhan
Y Wil 15 106.5+2.8 78.7£2.2 3.6+£0.5 11.0£0.8 17.2+1.3 13.841.6  5.55+0.12 5.37+£0.16 5.02+0.17 4.23+0.14
Y liangyou 1
BI{E 112.5£10.1c  85.6+8.3¢c  3.840.7a 8.0+1.2a 13.3+2.0c 15.3+4.0b 6.48+0.74a 5.74+0.50b 5.19+0.33b 4.63+0.28a
Mean
b HMEE w217 130.3+2.8  102.1+2.1 3.5¢0.4 7.841.0 13314 17.7£0.5  6.99+0.57 6.25+0.54 5.54+0.38 4.78+0.35
Medium  Shuyou 217
daily yield {4 1618 129.742.0  100.6+1.9  3.5+0.1  8.0£0.8 14.2+0.8 19.4+0.8  6.77+0.35 5.92+0.11 5.37+0.12 4.76+0.23
Huaxiangyou 1618
F 1k 498 121.8+0.4 94.9+1.0 3.7+0.4 6.3+£0.3 12.3+1.5 164+0.2 7.26x0.36 6.57+0.45 5.74+0.27 5.13+0.30
Fyou 498
JIAE 8377 123.9+2.3 97.6+1.8 3.9+0.4 8.0£0.7 14.7+£0.7 19.3+0.8  6.99+0.18 6.25+0.14 5.70+0.22 4.79+0.31
Chuanyou 8377
B 7633 126.3+6.6 962465  3.6+0.8  8.7%0.8 16.6£1.4 19.9+1.1 647021 5.95+0.19 5.56£0.26 4.88+0.55
Yixiangyou 7633
HAEE 2168 107.0+1.8 79.7£2.0 3.4+0.2 7.6£1.0 13.5+0.2 14.2+0.2 6.47+0.39 6.05+0.72 5.08+0.27 4.24+0.25
Yixiangyou 2168
AR 4727 123.1+£10.6 101.2+4.3 3.9+0.2 7.6£0.7 12.7+0.7 17.0£0.7  7.05+£0.56 6.24+0.57 5.63+0.48 5.19+0.53
Deyou 4727
ZEAR 4923 115.5£3.0 90.5£2.9 4.24+0.2 9.2+1.1 13.0+0.7 14.1+1.1 6.86+£0.05 6.20+0.13 5.524+0.13 4.63+0.10
Lvyou 4923
Wl 2161 118.0+£5.0 87.3+0.1 3.3+0.1 8.5+0.5 13.5+£0.6 14.7+1.1 6.36+£0.13 5.70+£0.14 5.16+0.15 4.51+0.05
Liangyou 2161
Y Pt 585 113.942.9 85.2+£3.0 3.3+0.3 8.7+0.4 15.3+0.3 14.3+1.4  5.83+0.35 5.30+0.20 4.99+0.26 4.81+0.93
Y liangyou 585
FEPL 1206 113.4+1.4  89.5+1.4  3.4+0.1 9.240.6 162+1.2 19.5%3.0  5.76+0.33 5.31+0.23 4.94+0.16 4.70+0.13
Longliangyou 1206
m AL 1377 101.4£2.5 741425  2.9+0.1  62+£0.1 11.6£1.2 15712  5.92+0.12 5.51£0.22 5.18+0.20 4.52+0.20
Jiangliangyou 1377
m P 106.842.3  79.9£2.7  3.2+0.1  6.7#0.2 12.8+0.3 16.7£0.3  5.79£0.17 5.25£0.09 5.00+0.09 4.74+0.08
Jiangliangyouhuazhan
BI{E 117.8£9.1b  90.749.1b  3.5£0.4a 7.9+1.0a 13.8+1.5b 16.8+2.2ab 6.50+0.53a 5.86+0.42b 5.34+0.29a 4.74+0.25a

Mean
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#:3% 4  Continued table 4

By hnvil 35 & A5 1A Internode length (cm) 5184 Internode diameter (mm)
Type Variety Plant height Culm length N1 N2 N3 N4 NI N2 N3 N4
(cm) (cm)

flRH™ s hofi2 5 118.1+4.4  90.5+44 42402  9.1+0.7 14.3+1.3 142420 6512026 6.20£0.13 5.13+0.28 4.36+0.31

Low daily Zhong 9 you 2

yield it 7109 126.843.0 98.4+3.0 38403  7.3+0.3 14.9+09 19.1+1.0  6.88+0.30 5.86+0.24 5.28+0.25 4.84+0.11
Yuyou 7109
I 203 127.3+£2.8 96.5£3.0 3.0+0.2 7.6£0.6 15.1+0.6 18.6£0.6  5.81+0.27 5.96+0.31 5.13+0.50 4.64+0.37
Yuxiang 203
FEA L 128.144.9 101.4#49  3.6+0.1  7.0£0.5 14.2+1.0 19.6£04  7.00£0.16 5.80+£0.89 5.77+0.07 5.18+0.07
Fengyouxiangzhan
4 4923 126.9+4.6 99.9+£5.0 3.6+0.2 7.7£0.2  13.5+0.2 17.4+£1.6 6.76+£0.23 6.38+0.11 5.52+0.28 5.11+0.24
Deyou 4923
T 2115 129.3+3.8 99.1+3.2 3.640.1 7.0£0.5 12.7£0.7 17.6+0.1 6.884+0.25 6.05£0.30 5.72+0.20 5.05+0.17
Yixiangyou 2115
HAF 4245 122.6+5.8 92.5+£5.2 3.4+0.2 8.1+1.4 152+1.2 18.743.4  6.49+0.31 6.26+0.32 5.74+0.25 5.11+0.45
Yixiang 4245
WAL 127 106.5+4.9  81.9+54  4.2+0.5 8.7+1.0 123+1.0 14.8+1.0 6.42+0.16 5.92+0.30 4.94+0.11 4.30+0.14
Jingyou 127
JIE 6203 124.9+5.3 96.0+£6.3 3.9+0.5 8.9+0.3 14.3+0.5 19.9+3.2  6.82+0.02 5.74+0.07 5.41+0.15 4.71+0.03
Chuanyou 6203
H A 3728 128.6+2.8  100.1£1.7 3.9+0.4  8.4+1.8 15.0+1.5 19.8+0.5 6.64+0.13 6.17£0.11 5.48+0.23 4.86+0.41
Yixiang 3728
FEPIL 1146 109.9+1.2 86.1£1.2 3.5+0.4 8.8+0.3 15.0+£0.2 17.0+0.3  5.96+0.11 6.08+0.28 4.89+0.07 4.22+0.07
Longliangyou 1146
BE 122.6+7.9a 94.8+6.3a  3.7+0.3a 8.1+0.8a 14.2+1.0a 17.9+1.9a 6.56+0.37a 6.04+0.20a 5.41+0.32a 4.76+0.35a
Mean

N1—N4 ARG/ 55— 5 ) 22 55 U5 )

N1- N4 represent the first to fourth internodes of rice

Rt {5 iy B =g L 1.9—2.3.
1.6—2.0v 1.4—1.9 cm; A& H = 5280 ot 5=
A3 =g L 1.9—2.201.7—1.9.1.7—1.8 cm
NE.

2.4.3 HLIERK ARG E XA AEA AL WIS
FeBr R B A FEAN R H = S 2 AR Rl
BRI EAAE 2T (£ 6) o i HP SR PR
PN 269 em, Ay EeH . % H R R S G Rl
1.5%- 3.7%; FREHTE AL S RKA ), RIK &
Hr= M R, Pk 5.0 g, sl fkH
FER SRR 4.2%. 4.2%, HZERIEBEFHKT,
ey ARH AR PR 2 AR ANFH R
A STl A R 2 A KT, R A H
RSP HPRERA S H /AR, mH R
I SRR T3 0 6.1 Ri/em, A RlEE . AR
Hp= 28 SR ) 10.9%. 15.1%. W] H 77 &
A SR ELAT R . B R AR, AT R
R AN B R 1 A

2.4.4 HARTEEFEOMEKE PGSR TR
Fe A A B 2 BERR AL FR AR 5 7 R A DG 4 A LR
7. E LIRKEAFR bR, BRE G=-0.49%%) | FFK (=
-0.46%%) HHEENREEMAHILCKR, N3 fiEK
(r=-0.33%*) . N4 fifa& (= -035%) H5H/fRER
FRMKIK R, FREE (=044%) HHPE 2N
BEHEFEMIGRR: E=mHEK, HEEH" 7 AZ R
TR (BRBIH5E) , HERIEREFEKT; 7
FEEE O/ 8259 IFAHXCR =0.13) o B,
TR R, bRmiE e, FARIE. =, 1Y
IRV RE S AR R v A R R RO B R

1,

3 itig

3.1 B HLE Sl 2 3 T S PR O S AR R Y
EEeRES

o fig S b 3t AR B A 7 (R R A ot
L, RKTRURAT H I e (RS2 Bl bl B D )
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Table 5 Characteristics of different types of leaf types of indica hybrid rice cultivated by machine-transplanting

el i S Flag leaf 18] = 2nd leaf {8 =1 3rd leaf
Type Variety K- Length (cm) % Width (em) | Length (cm) % Width (cm) & Length (cm) 5 Width (cm)
mHM~E RULE N Tianyouhuazhan 28.6+1.3 2.0+0.03 44.7+1.7 1.7+0.05 52.442.5 1.5+0.05
H.ifz daily t4ft 295 Zhongyou 295 40.4+3.9 2.3+0.04 52.9+1.2 1.9+0.02 61.4+0.9 1.8+0.12
1
™ %At 609 Fanyou 609 32.9+0.6 2.3+0.02 445435 2.0+0.03 54.2+1.6 1.8+0.06
B AL 1108 Yixiangyou 1108 36.8+3.8 2.3+0.11 52.6+1.3 2.0+0.05 60.8+4.3 1.9+0.08
P 5 1t 39 Nei 5 you 39 33.0£0.9 2.240.02 46.8+1.4 2.0+0.04 53.5+1.1 1.9+0.03
4% 18 {1 2348 Rong 18 you 2348  36.3+0.5 2.240.10 52.042.3 2.0+0.12 61.8+4.6 1.9+0.12
Fk 95 Jiyou 9 39.8+3.4 1.9+0.09 50.5+4.4 1.6+0.08 55.4+0.3 1.4+0.03
EHPIL 534 Jingliangyou 534 28.8+1.3 2.040.02 41.440.5 1.740.02 49.4+0.9 1.6+0.01
C Wty C liangyouhuazhan 37.120.7 1.9£0.04 49.4+1.4 1.620.06 53.7£2.7 1.7£0.12
Y W1k 1 5 Y liangyou 1 29.8+1.2 2.1£0.05 41.5+0.4 1.8+0.05 53.542.1 1.6+0.03
{4 Mean 34.4+4 4a 2.1+0.18a 47.6+4.5a 1.80+0.15a 55.6+4.2a 1.74£0.17a
HE % 217 Shuyou 217 38.0+0.8 2.2+0.06 50.8+1.1 2.0+0.06 60.5+2.1 1.9+0.04
Medium . N .
daily yicld 167t 1618Huaxiangyou 1618 32.9+0.3 2.24+0.07 50.6+3.3 2.0+0.06 59.1+2.9 1.940.05
F 1)t 498 Fyou 498 39.7+0.1 2.3+0.07 54.842.5 2.0+0.06 61.6+3.5 1.8+0.08
JII{ 8377 Chuanyou 8377 372422 2.1£0.10 51.0+£5.9 1.8+0.09 59.5+5.5 1.7+0.09
‘B 7633 Yixiangyou 7633 31.1%1.1 2.0+£0.03 49.4+1.1 1.8+0.04 56.3+2.1 1.7£0.10
‘HA L 2168 Yixiangyou 2168 30.242.0 2.0+0.08 45.8+0.6 1.9£0.03 53.8+1.6 1.8+0.08
4R 4727 Deyou 4727 31.120.4 2.240.13 45.1£3.1 2.0+0.06 53.243.3 1.9£0.08
44 4923 Lvyou 4923 33.5+0.4 2.240.03 48.842.5 1.9+0.06 57.4+0.8 1.8+0.09
Wil 2161 Liangyou 2161 36.2+2.6 2.140.12 50.9+1.5 2.0+0.03 62.7+1.2 1.8+0.02
Y Wil 585 Y liangyou 585 37.5+1.1 2.140.07 51.1+1.4 1.8+0.12 59.8+1.8 1.6+0.05
FEWif 1206 Longliangyou 1206 35.1%1.6 2.0+0.02 48.4+0.8 1.80.30 56.0£1.6 1.4£0.04
SR 1377 Jiangliangyou 1377 30.6£1.9 1.90.07 40.5+2.0 1.7£0.09 45.9+2.4 1.5£0.09
ERPItE4E Y Jiangliangyouhuazhan  32.0+1.0 1.9+0.03 44.0£0.6 1.740.04 50.8+1.6 1.5+0.05
¥J{H Mean 34.243.2a 2.140.13a 48.6+3.8a 1.8+0.11a 56.7+4.7a 1.7+0.15a
KA % 942 Zhong 9 you2 39.4£1.0 2.0+0.06 49.6+7.8 1.7+0.04 61.4+3.2 1.6£0.01
Lf’w daily 54 7109 Yuyou 7109 35.240.8 2.120.04 51.4+0.7 1.9+0.03 57.541.0 1.7+0.08
yield i 203 Yuxiang 203 34.0+0.6 2.140.09 50.3+0.5 1.9+0.07 55.742.2 1.8+0.06
F:4L & Fengyouxiangzhan 36.8+1.0 2.3+0.06 52.8+2.4 2.1+0.07 64.5+2.6 1.9+0.07
#4) 4923 Deyou 4923 34.9+22 2.240.09 48.0+0.8 1.9+0.03 55.5+0.5 1.8+0.07
‘B 2115 Yixiangyou 2115 36.4%0.1 2.240.06 53.9:1.8 2.0+£0.03 61.5£0.5 1.9£0.02
B 4245 Yixiang 4245 33.7+1.8 2.240.07 48.9+1.0 2.0+0.02 55.4+1.1 1.840.07
WEAR 127 Jingyou 127 29.1£1.9 2.140.02 41.7£1.5 1.8+0.06 51.243.1 1.740.12
JI41 6203 Chuanyou 6203 33.3+2.8 2.240.06 48.9+13 1.9+0.03 57.842.6 1.8+0.12
B A 3728 Yixiang 3728 31.3+1.3 2.040.05 46.4+0.6 1.9+0.06 55.7+3.0 1.8+0.08
[ W4l 1146 Longliangyou 1146 32.5+0.5 1.9+0.02 42.4£1.1 1.8+0.02 52.8+1.5 1.740.07

¥J{H Maen 34.2+2.8a 2.1+0.12a 48.6+3.8a 1.9+0.09a 57.2+3.9a 1.8+0.07a
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Table 6 Characteristics of panicle types of indica hybrid rice cultivated by machine-transplanting

Byt A R3S AR R
Type Variety Panicle length (cm) Single spike weight (g) Particle density ( particle /cm)
fe F = RARAE A7 Tianyouhuazhan 23.240.5 4.5+0.3 6.8+0.03
High daily Hi{k 295 Zhongyou 295 29.4+0.7 5.3:03 6.5:0.22
yield %A 609 Fanyou 609 23.740.2 52402 6.6+0.35
H AL 1108 Yixiangyou 1108 29.3+0.9 5.140.5 5.1£0.28
M 5 4 39 Nei 5 you 39 28.8+0.1 4.9+0.5 4.840.13
%% 18 4 2348  Rong 18 you 2348 25.7+1.8 5.8+0.4 6.5+0.30
H 9 45 Jiyou 9 27.5+0.6 5.2+0.1 5.7+0.03
FHPIAE 534 Jingliangyou 534 27.7£0.8 4.7+0.2 6.7+0.01
C Wifi# Yy C liangyouhuazhan 25.5+0.7 4.5+0.2 6.9+0.07
Y Pifk 1 %5 Y liangyou 1 27.8+1.1 4.9+0.1 5.8+0.11
¥J{H Mean 26.9+2.2b 5.0+£0.4a 6.1£0.72a
LIRS s #4217 Shuyou 217 28.1+0.7 5.0+0.2 5.3+0.27
N_Iel‘:“m daily om0 1618Huaxiangyou 1618 29.10.1 52403 4.8+0.29
1€
g F 1)t 498 Fyou 498 27.3+0.5 5.9+0.4 5.9+0.14
JII4)t 8377 Chuanyou 8377 26.3+0.7 4.6+0.4 5.240.34
B A 7633 Yixiangyou 7633 30.120.1 5.2+0.2 5.2+0.28
HAL 2168 Yixiangyou 2168 27.4+0.6 3.7+0.3 3.6+0.26
4k 4727 Deyou 4727 27.3+1.0 5.540.2 5.4+0.16
ZEA)L 4923 Lvyou 4923 25.1+0.6 43+0.1 4.8+0.03
Witk 2161 Liangyou 2161 27.3+1.2 5.10.1 5.740.16
Y Piff 585 Y liangyou 585 28.7+0.6 4.8+0.2 5.740.02
FEPiff 1206 Longliangyou 1206 23.9+0.1 4.520.1 6.3£0.06
SR 1377 Jiangliangyou 1377 27.340.1 4.6+0.4 7.3+0.05
S 4E Y Jiangliangyouhuazhan 26.9+0.6 4.5+0.2 6.7+0.17
¥J{H Mean 27.3+1.6a 4.8+0.6b 5.5+0.93b
fICH & 9kt 2 % Zhong 9 you?2 27.5+0.1 4.7+0.1 5.540.02
;‘;‘;daily i 7109 Yuyou 7109 28.4+0.1 5.140.1 6.240.12
i 203 Yuxiang 203 30.8+0.3 5.5+0.1 5.120.30
FAF 5 Fengyouxiangzhan 26.8+0.2 5.5+0.4 6.8+0.04
4R 4923 Deyou 4923 26.9+0.6 4.70.3 5.4£0.28
B 2115 Yixiangyou 2115 30.241.3 5.040.2 4.4+0.09
B ¥ 4245 Yixiang 4245 30.1+0.6 5.6+0.1 5.6£0.06
JEAR 127 Jingyou 127 24.6+0.9 3.7£0.1 4.7£0.09
JII 6203 Chuangyou 6203 28.9£1.6 4.2+0.1 4.540.25
‘H 7 3728 Yixiang 3728 28.6+1.1 4.5+0.1 4.4+0.28
FEPi{f 1146 Longliangyou 1146 23.7+0.1 4.4+0.2 5.24+0.04

)M Mean 27.9+2.3a 4.8+0.6b 5.3+0.77¢
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Table 7 Correlation between plant type index and daily yield

1645 Index 45 J7 2 Fitted equation 5% 2% Correlation coefficient, » P

¥k Plant height y=0.01x>- 2.6016x + 240.09 -0.49 ** <0.01
& Culm length y=-0.2867x +99.297 -0.46 ** <0.01
N3 5[4 Third internode length y=0.2556x> - 8.1573x + 136.66 0.33 % <0.05
N4 Fi[H4K Fourth internode length y=-0.6592x + 84.38 0.35* <0.05
S Flag leaf length y=0.1561x% - 10.942x + 263.26 -0.13 >0.05
8 = 2nd leaf length y=-0.2919x + 87.443 -0.21 >0.05
Al =K 3rd leaf length y=-0.2561x + 87.821 -0.20 >0.05
S5 Flag leaf width y = 134.86x* - 565.99x + 664.59 0.01 >0.05
8l =% 2nd leaf width y=133.81x% - 501.39x + 541.06 -0.22 >0.05
{8 =% 3rd leaf width y =-6.6356x + 84.832 -0.18 >0.05
YifE Single spike weight y =1.306x + 66.962 0.13 >0.05
FHHi% P Particle density y =2.6768x + 58.308 0.44 ** <0.01
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