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Yield advantages of machine-transplanted potted seedling of rice following
wheat in Huaibei area

ZHOU Xing-gen', ZHANG Hong-cheng®, CHANG Yong', SUN Ke-xin', HUANG Zhong-qin',
DING Zhen-gian', WANG Bo'

(1. Xuzhou Institute of Agriculiural Sciences of the Xuhuai District of Jiangsu Province, Xuzhou 221131, China; 2. Innovation Center of Rice Cultivation
Technology in Yangtze Rive Valley, Ministry of Agriculture, Yangzhou University/Key Laboratory of Crop Genetics and Physiology of Jiangsu Province,
Yangzhou 225009, China)

Abstract: To explore the adaptability of potted seedling machine transplanting in Huaibei area, a randomized block
experiment was conducted on japonica hybrid rice 2640 and 1640 and japonica conventional rice Xudao 3 and Lianjing 7 in
a wheat-rice cropping systems to analyse the yield, yield components, seedling quality, photosynthetic production, growth
period and utilization of temperature and illumination. Three kinds of cultivation modes, the potted seedling machine trans-
planting, blanket seedlings machine transplanting and direct seeding were applied. The yields of both rice materials were
showed as machine transplanting>blanket seedlings machine transplanting>direct seeding, and the differences were ex-
tremely significant. Machine transplanted potted hybrid rice seedling exhibited highlighet yield advantage. The rice per-
formed the highest photosynthetic production at maturity in the mode of potted seedling machine transplanting, followed by

blanket seedlings machine transplanting and direct
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seeding. Compared with potted seedling machine

transplanting, the growth periods of blanket seedlings ma-
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both rice were the highest in the mode of potted seedling machine transplanting, followed by blanket seedlings machine

transplanting and direct seeding. These results indicated that potted seedling machine transplanting may be more conducive

to high yield even super high yield by improving the utilization of temperature and illumination benefited from the extension

of growth period and early maturity.
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1.1 Rt

L1 aXEeds R0 T 2012 4F76 1% m s AR i L
BT, BTHOA/INE B ZE R A IR AR
KHO~20 em + 2N AL 17.86 g/ke, &R
0.92 o/kg, W 31. 6 mg/kg, BT 43. 8 me/ke.
1.1.2 XAl Z43C B RT. 2640 1640 ; # HLBE
BN T 5 R3S,

1.1.3 X4 SEPLIGAR T 2012 455 A 23
H#EF B HLGRT T 2012 46 6 A 2 H¥ERD, HI%
T 2012 4F 6 J1 17 HEERD, SR HLAE  EE B HLIG
AENEE= %N

1.1.4 FHAFEL BRBEAK  HEHLHBE 1R
5.3, 3 RAFATARIE33 emx 12 em), H HUBE RS 45 0T 3
B, 243G 2 1, AR HI 43000 1 hm® 7.65x
10°FEFN 5. 10x10° Bk s BE B MLAR RS AR i 28 3.1, %
FEATHRIE30. 0 emx13.3 em, % FUBI RS &R0 3 1, 24
SRR R 2 B, AT 5108 1 hm® 7.65x10° Bk
H15.10x10° B ; 1 5 K I 7CHE, A7 BRIE 30.0 emx
11,1 em, A Je a5 B o, W IUBE RS R0 3 1,
FAHERE A/ 2 AW, AT /510 1 hm® 9.00%
10 KR 6. 00x 10 #k , ZKAE F& 55 BUAE 15 2 B 3445 e
AR AL A5 520

1.1.5 DPREESwWREEE KERIEEX BT,
P 30 £ X, AR 24X, AN R R 7 =X
SR R] T S 1 B 5, (R TE AT AR AT BRI K A B
/NXTRIAR 25 m? B 3 K,
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Table 1 Effect of different cultivation modes on yield and yield components of rice

2640 EENEIR ] 223.5Cc 225.1Aa 92.5a 26.5a 12.33 12.04Aa
B HPLAA 259.5Bb 183. 8Bb 91.3a 25.9h 11.28 10.96Bb
HiE 288.0Aa 153.2Cc 90.5a 25.2b 10.06 9.73Cc
1640 EENEIR ] 246.0Cc 213.6Aa 92.6a 26.3a 12.80 12.35Aa
BEm P 286.5Bb 171.2Bb 91.4a 25.8b 11.57 11.18Bb
Hi% 319.5Aa 142.7Cc 90. la 25.2b 10.35 10.03Cc
HRET S ENEIR ] 297.0Cc 150. 7Aa 94.8a 27.6a 11.71 11.43Aa
BET P 319.5Bb 141.2Bb 93.5a 26.3b 11.09 10. 74Bb
HHR 336.0Aa 122.4Ce 92.2a 26.1b 9.90 9.53Cc
w35 PREIHLIR 324.0Cc 135.3Aa 94.9a 27.2a 11.32 11.03Aa
B 352.5Bb 121.7Bb 93.4a 26.8b 10.74 10. 52Bb
HAR 372.0Aa 105.5Cc 92.6a 26.4b 9.59 9.30Cc

BB AR R NG FRER R [ SRR [RI AR BB 22 5355 0. 05 F10.01 B 3FKF
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Table 2 Effect of different cultivation modes on rice seedling quality

W , i ] — ARy T R R AR A1 2% ORI A ] 22 S
AN R BT HLARROR A v A TR L
Mg, BLIR— 5 2R 2 SOREARR Y et il
Fom TR, B ALIRR A R AS SSREARS A
WA 2 0] B 2 B I 22 Sk T oA e AL A Rk
A8 AL 5 R R B AR LA AL R BERSOR
PRERM BRI 5B R R RO AL PR PR A
PR B35 2 TR RSB, 76 R —F Bor X
IRSERA SR T 25 2 TR HLRERE . 100 AR5
TR 5 R AL

s AR i AT 1T T T P
2640 PRETHLIA 5.3 24.9 3.4 0.4 5.4 3.2 9.3
BEHIHLIA 3.2 14.7 1.8 0 3.2 2.4 3.2
1640 IR 5.2 23.7 3.2 0.5 5.3 3.1 9.5
PG 3.2 14.5 1.8 0 3.1 2.3 3.1
HERET 5 R DL 5.2 22.3 3.0 0.4 5.2 2.9 8.1
B LI 3.2 13.2 1.7 0 3.0 2.1 2.0
w3 R LI 5.1 21.4 2.8 0.3 5.1 2.6 7.9
BEHHLA 3.0 12.4 1.6 0 2.8 1.8 1.8
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Table 3 Effect of different cultivation modes on rice leaf area index

i gy PATI 2R EiliEE ] A
2640 PR ML 4.53a 8.61Aa 8.13Aa 4.12Aa
B ML 4.48a 8.34Bb 7.91Bb 3.93Bb

Hi% 4.41a 8.15Cc 7.69Cc 3.74Ce

1640 PREHLIA 4.45a 8.52Aa 8.08Aa 4.28Aa
BRI 4.43a 8.24Bb 7.75Bb 3.96Bb

Hik 4.39a 8.02Cc 7.54Cc 3.79Ce

HHT PR ML 3.92a 8.15Aa 7.81Aa 3.93Aa
B ML 3.84a 7.86Bb 7.57Bb 3.74Bb

HAE 3.89a 7.63Cc 7.34Ce 3.51Cc

w35 PRELIR 3.99a 8.07Aa 7.76Aa 3.91Aa
BRI 3.94a 7.72Bb 7.55Bb 3.69Bb

Hik 3.93a 7.39Ce 7.21Ce 3.43Cc

BERBR AR R NG T RER R[] i RO [R) AR BRI 22 5335 0. 05 F10.01 B3E K,

x4 FRERBEFANKBEEZEETHAZTREMNFEFTRENZIT

Table 4 Effect of different cultivation modes on rice dry matter weight of individual stem and population at each growth stage

P 2P s A
bl ORBTR poepm pATRE RS TRE REATRE POSTRE RHATRE RSTRE RHATRE
() (v/hm?) (g) (vhm?) (g) (v/hm?) (g) (v/hm?)
2640 ENEEIR 1.39Aa 4.21a 3.41Aa 10.05Aa 3.98Aa 11.26Aa 6.55Aa 18.53Aa
EE IR ] 1.22Bb 4.17a 3.17Bb 9.86Bb 3.67Bb 10.87Bb 5.90Bb 17.48Bb
Hik 1.15Ce 4.19a 3.05Ce 9.62Cc 3.45Cc 10.51Cc 5.31Cc 16.20Cc
1640 NIk} 1.31Aa 4.18a 3.23Aa 9.90Aa 3.86Aa 11.47Aa 6.32Aa 18.81Aa
EE IR ] 1.16Bb 4.07a 3.10Bb 9.77Bb 3.63Bb 10.97Bb 5.85Bb 17.69Bb
% 1.08Ce 4.12a 2.98Cc 9.65Cc 3.39Cc 10.63Cc 5.24Cc 16.47Cc
HEMETS HEHUE 1.07Aa 3.84a 3.17Aa 9.78Aa 3.74Aa 11.14Aa 6.16Aa 18.32Aa
BEHHLIE 0.98Bb 3.78a 2.91Bb 9.51Bb 3.40Bb 10.61Bb 5.51Bb 17. 14Bb
HAE 0.87Cc 3.79a 2.63Cc 9.33Cc 3.00Cc 10. 13Cc 4.65Cc 15.68Cc
W3S BN 0.98Aa 3.87a 2.71Aa 9.64Aa 3.27Aa 11.12Aa 5.41Aa 18.38Aa
BEHHLAA 0.94Bb 3.84a 2.49Bh 9.44Bh 2.98Bb 10. 68Bb 4.77Bb 17.09Bb
A% 0.82Cc 3.84a 2.29Ce 9.19Ce 2.68Cc 10.23Ce 4.13Ce 15.73Ce

BFEBUEJE AN FIR /NG A 28R ] RS (R AR 1L E] 22 5735 0..05 F110. 01 & 37K,

2.5 AEAREARMNKBEZEEENERBEETY WA T YRR R A | % SR AR R
FRAREERHELLGIHIR T R4 43504 4.19 /hm* 4. 12 t/hm” 4. 16 t/hm’

AR SOKRERA TR B B ArfE f13.86 t/hm® 3. 81 t/hm® 3. 82 t/hm’ , {H L BL i)
B2 (3R 5) . WM EHRCTH, AR 0 TR R SRR TP R R B L iR
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5.44% Fl 11. 68% , ‘H HKE Fi o4 7 AL 55 B2 1 LA
FEFE Y5 6. 43% F114.29% |, MK B i 4 B
TR 5 ST BURR SR A 9 LA [l bk =) 22
SEANT ; SR 22 D), AN [ =) 4 B AR

REINEEN D 35 22 55, AR R I B ML AR > B
LGRS > ELIE RS, HL U By B AS IR 3 1s O =X E 4
Jo AR 2R o 22 S i K Y IR 3B 2% 5 BE R B B LA BB
B ML A% 25 9. 60% 1 26. 69% |, HAE R
PR DL AE B W ML N ELRE T 11.59% A
30. 56% ; LB B T B AR R i BT R R
(1) A5 24 R R TR R > AU R > ELRE R

£S5 TRRBEAXMNKBEZLEENRBFGTURMBER O

Table 5 Effect of different cultivation modes on rice dry matter accumulation and its percentage at each growth stage

FERR -4 35 1)

P AR AR N

A AT

T B R Lt 4] TR S L) T R Lt )

(/hm?) (%) (t/hm?) (%) (t/hm?) (%)

2640 PRET P 4.21a 22.72 7.05Aa 38.05 7.27Aa 39.23
BB ML 4.17a 23.86 6.70Bb 38.33 6.61Bb 37.81

Ei 4.19a 25.86 6.32Cc 39.01 5.69Cc 35.12

1640 PR HLAR 4.18a 22.22 7.29Aa 38.76 7.34Aa 39.02
BRI ML 4.07a 23.01 6.90Bb 39.01 6.72Bb 37.99

HE 4.12a 25.02 6.51Cc 39.53 5.84Cc 35.46

HHET 5 PRHT P 3.84a 20.96 7.30Aa 39.85 7.18Aa 39.19
B WML 3.78a 22.05 6.83Bb 39.85 6.53Bb 38.10

H% 3.79a 24.17 6.34Cc 40.43 5.55Cc 35.40

RS PRET P 3.87a 21.06 7.25Aa 39.45 7.26Aa 39.50
BB ML 3.84a 22.47 6.84Bb 40.02 6.41Bb 37.51

B 3.84a 24.41 6.39Cc 40.62 5.50Cc 34.97

WEREEE T AN Rl K /NG B3R [l SRR [ A BRI 22 535 0. 05 10, 01 835K, HLBil . T4 AR B bk o s 01 8 AR SR ik Y LL A1)
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5.0 d, EAG AR MLAE 2D 12,0 d, 43090 b7 45 0 K
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FELHY 63. 2% F1 74, 4% 3517 - AR 40T, s 2 Agi A
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4.0 d, 7050 b7 SR KB 25. 0% 1 19. 5% |, 5 R
FEASEE W MLAG LR BT ALAG 2D 1.5 d, B LR B MLAG
205 d, A0 e R R B 15. 8% F 11. 6% ;4
T R, Z s MR B 1 LA LL AR S MLA 20 1.0 d,
HIEC AR ARG D 4.5 d, 20 9 5 B4 K By
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Table 6 Effect of different cultivation modes on rice growth periods

BE BEAA BRGD <f—§% ) éﬁ%ﬁ%{ ) (f—gi H) (gg@gg ) (g;g%qa ) ZI:E(%ﬁEq é%ﬁgq
2640 ERTGHLA 25 20120523 2012-06-17  2012-07-24  2012-0823  2012-10-23 128 153
LA 15 20120602  2012-06-17 20120729 20120826  2012-10-25 130 145
HEE 0 2012-06-17  2012-06-17  2012-08-06  2012-09-01  2012-10-28 133 133
1640 PREIHLIR 25 20120523 2012-06-17 20120725 20120825  2012-10-24 129 154
B LA 15 20120602  2012-06-17  2012-07-30  2012-08-28  2012-10-26 131 146
Hi% 0 201206-17  2012-06-17  2012-08-07  2012-09-03  2012-10-28 133 133
HERT S BREHUE 25 2012-0523  2012-06-17  2012-08-01  2012-08-30  2012-10-26 131 156
B 15 20120602  2012-06-17  2012-08-05 20120902  2012-10-27 132 147
Hi% 0 201206-17  2012-06-17  2012-08-10  2012-09-06  2012-10-29 134 134
W3S PRI 25 2012-0523  2012-06-17  2012-08-03  2012-09-02  2012-10-27 132 157
B 15 20120602  2012-06-17  2012-08-07 20120904  2012-10-27 132 147
HE 0 2012-06-17  2012-06-17  2012-08-12  2012-09-08  2012-10-31 136 136
®7 FEHEAANABEEEERERBOHM T A AR S TR S T VR I R 3 B
Table 7  Effect of different cultivation modes on the duration of BRI R Toib 2y 30 1 RS R 2 8 B RS 4
rowth sages of rice A SO0 O BRI 0 A < B L
i s RN R g B LT, ELAS B 7 U2 G 22 53
B B, AH R T B i P AR SR R R
2640 s 62 3 61 B 4 25 77 00 BUIR A S B B 50OT 29 43 30T
BB 57 28 60 5.1% M 8. 3% , i AT 0 Mk 5. 5% F19. 9% ;
% 50 26 57 % 2 AR L 4 R AL T 25 43 AIK 14, 3%
1640 TP 63 31 60 20. 9% , % BRSS9 70 K 14. 4% F121. 4%
s s » “ S B AR RIRE JE E00 2% 5 0T R
- » " . Tﬁ%Zﬁﬁ%%iﬁﬂ;ﬁ%ﬂi’d}%ﬂﬁi%&iﬁiﬁ,ﬁﬂ
X it D' B R A FH 2803 A v AR B A [ A [ R
HTS bR 0 » v 7 3] 25 5403 0 K T 2 A
BRI 64 28 53 AN T 38 355 7 =X KR X6 Tk 016 8 95 618 ) T A A Y
116 54 27 53 I %R,
WRE3 S B 72 30 55 DLBA B HLIFT X 252 B BOBUR DG IR IS Sy 1)
S o s s FHIZ 9 100% F5E, 68 AR 4 8 Oy 5K B2 7 19
e » y s FRURL RO H R AT T 400, 2 9 7

2.7 AREFIET XX KTEEE B 8RR 0 IR
e )
Hi 8 20 A Al M0, Bk E LA R W DL 5

A, SER B ML AR G, B P A ELRE AT AR BE 78 4 A
FH 24 b KRR AR A 23 1A RIOR G U, BE B HLAR X 4
A= B AR R R B 550 R 23253 0 S 94. 4% ~
94.9% F190.1% ~ 91.8% , H # H A 85.4% ~
85.9% F178.0% ~79.3% .,
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Table 8 Effect of different cultivation modes on accumulated temperature and illumination hours of rice during growth

FERI -1 T - P - A LEFH
ftcl LIRS SR OLERDRC BUR OUBRR BUR R Bl JEHRI B
(c) (h) (c) (h) (C) (h) (C) (h)
2640 BB 1530.8 340.0 785.2 130.2 1219.8 306.1 3535.8 776.3
EEpIR ] 1459.0 290.6 935.5 158.7 962.5 262.0 3357.0 711.3
A% 1312.5 217.2 874.9 147.9 846.6 250. 4 3034.0 615.5
1640 PR ML 1558.7 343.3 805.6 146.8 1184.4 290.2 3548.7 780.3
EEpIRE] 1488.1 292.5 930.5 161.5 948.3 262.3 3 366.9 716.3
Hi% 1339.6 223.1 869.8 142.7 824.6 249.7 3034.0 615.5
by RS N IK ] 1745.2 387.9 751.9 111.3 1071.6 295.5 3568.7 794.7
EEpIRE] 1644.2 315.9 797.9 138.9 937.6 261.5 3379.7 716.3
B 1424.1 248.5 763.3 116.6 860.3 254.5 3047.7 619.6
wRE3 S BREHLA 1794.8 388.3 777.8 129.0 1.008.9 277.4 3581.5 794.7
BRI LA 1697.9 323.9 787.4 135.7 894. 4 256.7 3379.7 716.3
A% 1477.3 252.4 754.6 113.4 843.7 263.8 3075.6 629.6
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Table 9 Utilization efficiency of accumulated temperature and illumination hours of rice affected by cultivation modes during growth

FE R4k T 1)

PV -Aih R

AR 1Y) 2T

ffl o ORETR pupgng RS BURFUIR  ORMEE  BURFUIR  ORMEE  BURFUIR ORI
(%) FIHZE (%) (%) FIHZE (%) (%) FIHZE (%) (%) FIH (%)
2640 ENTiR Ik} 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
B 95.3 85.5 119.1 121.9 78.9 85.6 94.9 91.6
HHE 85.7 63.9 111.4 113.6 69. 4 81.8 85.8 79.3
1640 PRELIR 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
B HHLA 95.5 85.2 115.5 110.0 80. 1 90.4 94.9 91.8
Hik 85.9 65.0 108.0 97.2 69.6 86.0 85.5 78.9
HEHETS P 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
BEHTHLAA 94.2 81.4 106. 1 124.8 87.5 88.5 94.7 90. 1
IER 81.6 64.1 101.5 104.8 80.3 86. 1 85.4 78.0
w3 Y HmHLE 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
B HTHLIA 94.6 83.4 101.2 105.2 88.7 92.5 94.4 90. 1
HHR 82.3 65.0 97.0 87.9 83.6 95.1 85.9 79.2
3 i AR STERR AR N E 1 P R B R T
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