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Dry Matter Production and Yield Characteristics of Machine-transplanted Rice Varieties
Falling into Different Types in Sichuan Basin
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Abstract: [ Objective ] The objective is to elucidate the dry matter production and yield characteristics of
machine-transplanted rice varieties. [Method] The dry matter production and yield formation of 10 varieties of three
different types, medium-maturing indica hybrid rice, late-maturing indica hybrid rice and japonica rice included, were
analyzed under mechanical transplanting in Sichuan Basin in 2012. [Result] The main results were as follows: 1) The
processes of dry matter accumulation of the three different types of rice varieties after transplanting are in accordance
with the Logistic curve. The dry matter accumulation of medium-maturing indica hybrid rice and late-maturing indica
hybrid rice were faster than that of japonica rice, with shorter slow growth period and longer fast growth period.
However, the dry matter accumulation of japonica rice was slower with longer incremental growth period and slow
growth period and shorter fast growth period. Therefore the dry matter accumulation of medium-maturing indica hybrid
rice and late-maturing indica hybrid rice was superior to that of japonica rice. 2) The medium-maturing hybrid rice had
the lowest proportion of vegetative organs and the highest proportion of reproductive organs, the late-maturing hybrid
rice had the highest proportion of leaves at maturity, whereas the japonica rice had high proportion for stem but low
proportion for panicles. 3) The percentage of output and transformation of stem and leaf in medium-maturing hybrid rice
and late-maturing hybrid rice were all positive. However, the percentage of output and transformation of stem and the
percentage of transformation of leaf in japonica rice were all negative, and the percentage of output of leaf was only
1.26%. 4) Medium-maturing indica hybrid rice has largest yield, grain number per panicle, grain filling rate, and filling
degree, late-maturing indica hybrid rice has largest seed setting rate and 1000-grain weight, and japonica rice has largest
effective panicle number and productive tiller percentage, which indicates that the indica hybrid rice yield is mainly
associated with panicle traits, and japonica rice is mainly related to the number of panicles in the field. [ Conclusion]

Hybrid indica rice needs to increase its effective panicle number and the productive tiller percentage under the
machine-transplanted conditions. For japonica rice, it’s necessary to breed large panicle varieties and increase the grain
number per panicle and grain filling degree.

Key words: rice; mechanical transplanting; dry matter production; yield
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Table 1. Introduction of rice varieties.
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Bt LR B SRAYE EE AL
Type Variety Parental source Breeding unit
T Aokl B A A H A 2168 HE 1AXHR2168 PO RS B ST AR REEBE
Medium-maturing indica hybrid rice Yixiangyou 2168 Yixiang 1A>xHR2168 VU148 & PRl A B A &)
&R 35 JIIF 29A>F 1% 488 V) 148 A VA B AP 72 i

11 FHIE 42 A
Late-maturing indica hybrid rice

T 7S
japonica rice

Chuanxiangyou 3
F ff 498
F you 498

11 4ft 498
1Tyou 498
Ak 99
Taiyou 99
fH4T 4103
Dexiang 4013
69 1L 8 5
69 you 8
HEAE 10 5
Lianjing 10
HIE6 T
Xudao 6
W021

Chuanxiang 29A>Chenghui 488
FS3AxE 1k 498
FS3A>Shuihui 498

11-32AxE] 1% 498

11 -32A>Shuhui 498
D62AX ik 1345
D62AX_uhui 1345

7 07T4AX)5 1% H103
Dexiang 074A>_uhui H103
69A>R11238

A 321/ 405

Lianjing 321/Zhe 405

95-3/3 1k 1345

95-3/Luhui 1345

B 88EH 4 5//W003
Zhendao 88/Lianjing 4//W003

PR Rl A R A

VU 1R A K27 K FERTT FE BT

T T LK ASWE T T

R A R LA PR A R

VU 1R K27 K FE AT FE BT

DU 1148 A A 2 5 K R e EAIT o
DU 1148 AR A2 e KR e eI P
IR AR AT

BT AR B
TLIMRMARFL BT

vl NS

& mmm (4RI Daily precipitation 13
UL Air temperature
50 1%

£ {125 2

"5 40 g

) {20 &

g 2

Z.' .::

B 15 <

[a] i

] ]
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b
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R ERE
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E1 KiE£EEHHEKERE. BE
Fig. 1. Daily precipitation and air temperature from sowing to maturity.
=2 FAERMHRARERRKERENESR
Table 2. Difference in seedling and planting quality between different varieties.
e F P % fk4h T % B
Treatment Plant regeneration Roots twisting power Empty rate Basic seedling number
1% /(kg dm™?) 1% /(X10* hm™?)

‘H & 2168 Yixiangyou 2168 79.842.6 2.0240.30 22327 37.7441.20
JIIF{k 3 %5 Chuanxiangyou 3 78.648.3 2.3540.25 19.047.2 37.1623.82
F {I 498 F you 498 79.546.1 2.8840.11 14.741.8 37.58+42.89
1%t 498 Ilyou 498 71.023.8 2.7840.64 10.343.6 33.614.77
Z&A) 99 Taiyou 99 84.144.3 2.1740.15 16.8+1.8 39.7242.01
f# 7% 4103 Dexiang 4103 83.243.0 2.1740.12 19.044.7 39.17+1.50
69 fit 8 5 69 you 8 80.445.5 2.490.28 11.045.2 37.9142.61
JERE 10 5 Lianjing 10 58.744.0 3.600.22 44410 27.80+41.83
1#:%% 6 5 Xudao 6 63.642.3 2.7840.15 7.4+1.0 30.010.86
W021 55.041.3 2.880.08 11.042.7 25.9640.71
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Table 3. Reproductive process and total leaf number on the main stem of different varieties.

P EE L] TR o 82 BRI PO AR BRERM EAHM S
Variety Date of sowing Date of transplanting Date of maturity Sowing- Jointing- Heading- Returning ~ Whole growth ~ Number of
/(Month-Day) /(Month-Day) /(Month-Day) jointing/d heading/d maturity/d green/d duration/d leaves
H A 2168 04-06 05-08 09-06 73 42 37 6 152 15.0
Yixiangyou 2168
NI 3 5 04-06 05-08 09-04 73 42 35 6 150 15.0
Chuanxiangyou 3
F fI 498 F you 498 04-06 05-08 09-06 73 41 38 5 152 15.3
111}t 498 Tlyou 498 04-06 05-08 09-14 75 47 38 6 160 15.6
=4It 99 Taiyou 99 04-06 05-08 09-14 75 47 38 5 160 15.7
145 4103 Dexiang 4103 04-06 05-08 09-07 75 41 37 5 153 15.4
69 {2 8 5 69 you 8 04-06 05-08 09-18 83 31 43 6 157 16.6
JEAE 10 Lianjing 10 04-06 05-08 09-18 83 32 49 7 165 15.8
%% 6 5 Xudao 6 04-06 05-08 09-18 83 32 49 7 165 16.3
W021 04-06 05-08 09-18 83 32 49 7 165 16.5

SRS 42 o ) (A AR I 4 £ <100

P 51 A 2R (Yo)= (A AR 4T i ) Joid B —
SRS 4 o ) R AR R 4 5 <100
133 FEAAMAR

F/NXHL 20 708 ROEE, IR JEHUATERE 7 d
WA —IRZEBEE, HZRF5HEH. B/ X IR
50 75 P IE ROEEL, THE R R E
AEERE, BASNXEUS IX, HEGRFEE
SR SRR TR, KSR, M
BIFRLECRIOR L, OB A SRR JERRE, 7K 53
G, METTESSR, BELEMATEE, KX
43 5 R AR - 7
1.4 BURLIER O

iz Microsoft Excel. DPS 7.05 & 484444k 2
M, H LSD (least significant difference test)
AT REA 350 2 7 W3 PR LRI
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Fig. 2. Logistic curve regression equation for dry matter
accumulation per unit area of different type rice
varieties.
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Table 4. Logistic equation analysis for dry matter accumulation per unit area of different rice varieties.

e Hﬁiﬁﬁ‘_ R? Vol@m?dY)  Vd@midy) to .t dfd  dJfd  dyd
Treatment Regression equation

AR 2168 Yixiangyou 2168 Y=1993.61/(1+40.22 & *04%) 0.9819 22.59 1417 82 54 11 54 56 10
JIIFEAE 35 Chuanxiangyou 3 Y=1742.57/(1+57.69 e *%%) 0.9808 24.33 1342 74 50 97 50 47 21
F It 498 F you 498 Y=2143.23/(1+33.11 £2%47%) 0.9892 26.30 1595 73 46 10 46 54 20
114/ 498 1lyou 498 Y=2197.30/(1+42.87 e0%%) 0.9744 25.63 1538 81 53 10 53 56 19
Z&A)t 99 Taiyou 99 Y=2194.80/(1+49.65 ¢ 074 0.9872 26.34 15.46 82 55 10 55 54 19
4% 4103 Dexiang 4103 Y=1956.42/(1+60.60 &%) 0.9495 26.02 1412 77 53 10 53 48 20
69 1L 8 5 69 you 8 Y=1845.93/(1+81.09 & %%%) 0.9926 28.17 1439 75 53 97 53 44 28
4 10 Lianjing 10 Y=1534.95/(1+163.29 ¢ %) 0.9978 24.42 1124 80 60 10 60 51 31
1475 6 5 Xudao 6 Y=1942.61/(1+38.60 e %%) 0.9790 18.88 11.95 94 61 12 61 66 5
w021 Y=1651.80/(1+59.96 & *™) 0.9947 20.29 1149 84 57 11 57 53 22
I Y=1933.09/(1+41.36 ¢ 0% 0.9930 23.68 14.44 76 49 10 49 54 16

il Y=2120.75/(1+49.03 ¢ %071 0.9848 24.97 14.73 83 55 11 55 56 15

111 Y=1700.59/(1+66.31 >3 0.9961 21.81 12.08 82 56 10 56 51 24

REP— Wi 80 Vi~ THIBR R RHR s Va— T PRI B to— TR R R Kol R B R i R A8 — M3 S e
— B BRI B AN N do— PR BRI RS do— TR RIS RS ds— TR RIOZEIARE. [ — PRI fg: 11
— pRlR P AE fE s T—FEfg. T

R?, Decisive coefficient; Vi, Maximum rate of dry matter accumulation; V,, Average rate of dry matter accumulation; to, Days of the biggest growth rate of
dry matter accumulation; t;, First inflection point of speed function; t,, Second inflection point of speed function; di, Incremental period of dry matter
accumulation; da, Fast increase period of dry matter accumulation; ds, Slow increase period of dry matter accumulation. I ,Medium-maturing indica hybrid
rice; 1I, Late-maturing indica hybrid rice; III, japonica rice. The same as below.

*5 TEXERMBRARRMEARTYIRREAZESHENESR
Table 5. Difference in total dry matter accumulation per unit area and its partitioning of different types varieties in mature
period.

s EX RN s TP A TYFRMR L& EX Cfe I b b L
Treatment Dry matter of ~ Dry matter of leaf Dry matter of spikes Total dry matter Proportion of Proportion of leaf Proportion of panide
stem-sheath/(g m?) l(gm?) l(gm?) accumulation/(g m?)  stem-sheath/% 1% 1%
A 2168 Yixianavou 2168 536.2444.6 cBC  252.747.3 cB 891.3456.6 cdeBCD  1680.2461.8 31.942.1bcdBCD  15.0640.9cdC ~ 53.042.4 bcABC
JII#A 3 %5 Chuanxiangyou 3 507.9#13.3 cC 240.6+4.8 cB 835.3438.4 deCDE 1583.8450.4 deDEF  32.140.2 bcBCD 15.2040.6 cdBC  52.740.8 hcABC
F f). 498 F you 498 553.9430.9 bcBC 248.9423.5cB  1111.1457.9 aA 1914.027.1abAB  29.0+1.8 dD 13.01+1.3 eD 58.0£2.7 aA
11 498 1I you 498 725.2425.8 aA 336.143.5 aA 919.9485.7 bhcdBCD  1981.1+108.1 aA 36.620.7 aA 17.00+1.1 aA 46.4+1.8 eD
Z&1t 99 Taiyou 99 618.0424.8 bB 330.0425.4 abA 1017.6475.3 abAB 1965.6+117.5 aA 31.540.8 bcdCD 16.7940.8 abAB  51.740.9 bcdBCD
4% 4103 Dexiang 4103 519.6440.2 cC 247.745.9 cB 941.8448.3 bcBC 1709.1489.7 cCD  30.440.8 cdCD 14.5140.7dCD  55.140.4 abAB
69 {2 8 5 69 you 8 567.6+18.0 bcBC 302.0220.1 bA  929.3343.9 bcdBCD  1798.9466.8 bcBC ~ 31.620.7 bcdBC 16.79+1.0 abAB  51.740.6 bcdBCD
FEHT 10 Lianjing 10 547.5472.3¢cBC  222.8438.4cB  712.7#41.2 fE 1483.0+103.8 eF 36.842.4 aA 14.97#1.8cdC  48.234.2 deCD
7% 6 5 Xudao 6 539.8448.3cBC  243.0+10.3cB  794.6247.5 efDE 1577.3267.5 deDEF  34.242.5 abABC 15.4140.1 50.4+2.6 cdeBCD
w021 547.6246.9 cBC 238.7#10.2cB  730.4#70.2 fE 1516.8430.2 eEF 36.143.4 aAB 15.7440.8 48.144.2 deCD
F {8 FValue 7.45" 14.56" 13.58" 17.03" 6.92" 430" 6.11"
I 532.7423.2 aA 247.446.2 aA 945.9+145.8 aA 1726.0+169.8 abA  31.0+1.8 aA 14.42+1.2 aA 54.633.0 aA
I 620.9+4102.8 aA  304.6349.4aA  959.8451.3 aA 1885.3+152.8 aA 32.843.3aA 16.10+1.4 aA 51.144.4 aA
il 550.6+11.9 aA 251.6434.7aA  791.8498.2 aA 1594.0+142.1 bA 34.782.4 aA 15.7240.8 aA 49.6+.7 aA
F {i_F Value 2.06 2.59 2.86 3.09 1.84 1.93 2.34

[Al—%1d1(n=30), RFK. NG FREFRE—HFPZER R & S F7E P=0.01 fl P=0.05 K-V L2523 “FIE( 1 KM 2% n=9, I3 n=12)J5 AR K. MNEREFRRAR

AAZALLE P=0.01 Ml P=0.05 /K257 8% . “AIT4rHIFARAE 0.05 #10.01 KF EEFRE. FHE.

Values followed by different uppercase and lowercase letters in a column (n=30) are significantly different among varieties, and means (type 1 and II: n=9; type IIl: n=12)
followed by different uppercase and lowercase letters are significantly different among cultivar types at P=0.01 and P=0.05 levels, respectively. ~and " mean significance at the 0.05
and 0.01 probability levels, respectively. The same as below.

KIRIE RV, Bk, (HIHTEHA dy FIZEHE 3 da 5K, Wi 2d, ZIK 1d. 3Tl E RS RE Y, F
PO dy 5, HY AR BRI B B R R 498 YA R R Vi, ATV, LA diy dp A ds
Kiash, PREIRAZ Y TR SR, Heg B e a s3I RS, Pk
B da 5, A 11.90%, BREEHA d, B, 1A 44.44%, HMAFHEMA.

Rk, HYBRREE —2MmMH. SFFPhih s 23 AEXBSFHAMERY RSO
FEME, HHEHLRE s RE5E 6 d, B R 5 A%, ERAEHAR TR RAE L,
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Table 6. Difference in dry matter transport per unit area in different type varieties.

Yyl s R Percentage of output/ %

W) 1k % Percentage of transformation/ %

Ab 3

Treatment A EN ] A EX ]
Leaf Stem-sheath Leaf Stem-sheath

B 7L 2168 Yixiangyou 2168 23.3445.43 aAB 11.4748.84 aA 7.88+1.18 abA 9.7747.07 aAB
JII& R 3 5 Chuanxiangyou 3 18.61+15.92 abAB 18.3546.04 aA 6.8345.82 abcA 18.2946.83 aA
F 1t 498 F you 498 11.1429.98 abcAB 13.2944.51 aA 2.9142.70 abcA 9.8744.48 aAB
114} 498 11 you 498 14.28+11.54 abcAB 15.92412.29 aA 7.1246.46 abcA 21.84421.33 aA
Z4N 99 Taiyou 99 24.97420.38 aAB 22724953 aA 6.10+11.16 abcA 22.67+13.27 aA
18175 4103 Dexiang 4103 32.9715.08 aA 25.1147.57 aA 10.30+4.31 aA 22.8248.87 aA
69 . 8 5 69 you 8 13.5049.97 abcAB 20.1547.40 aA 5.6344.33 abcA 16.83412.96 aA
¥ 10 Lianjing 10 —0.82+16.73 bcB —32.74+10.74 cB 0.4246.67 bcA —14.61:417.50 bB
#:F8% 6 5 Xudao 6 —3.0445.77 hcB —24.60+15.31 hcB -1.1322.01 bcA —15.3449.47 bB
wo21 -4.61+0.13 cB —14.9248.74 bB -1.6343.39 cA -11.3246.23 bB
F {4 FValue 2.88" 14.76" 1.63 524"

1 17.6946.15 aAB 14.3743.57 abA 5.8742.62 abA 12.6444.89 abAB

1l 24.0749.37 aA 21.2534.77 aA 7.8442.19 aA 22.4430.53 aA

11 1.2648.31 bB —13.03423.29 bA 0.8243.32 bA —6.1115.39 bB
F{H FValue 753" 485 5.78" 6.86"

HIFEERERE A R, 1 HRl 22 58 g i
HIIR ARG 2 [ TR 2 57 (6 B T AR A T AR
FE. 2. of, BTRE 4 NMEs L, HORE
TG A LR A 18.27%. 12.77%. 21.05%.
21.22%., —FpRAROKFE SRR LG, Rl B
ERAME R T S pIRE, 285
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TR N4 )9 F A 498, 258 5 E A S I
FEIERE 10 5, A S EEPLIT R 498 . BT 10
A, F AL 498 BT o5 gl oK, DA 58.05%,
= SPIME 12.63%, /MRS TTAR 498, fIKT-F1
{# 10.03%.
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HoAR 3AMERE AT IE RE 7155, P R
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25 ARIABSMHTEER
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14.08%. HApFESCR A &, &3] 174.7 ¥, LL[H
ST PS5 i 16.54%, {E AT ROREURT R A ft
%, 3 b RIS A S R -F 35K 5.21%F1 4.79%.
HAEM 2168 T RE. LR, RLEHE, 2
Wik 32.70 g. 97.4%F1 98.5%; 111k 498 455 % fx
W, 5F] 92.6%. AFFEHIERE 10 SrE R G, KT
FieE, FRSRIERAR, 2l R A R (E AR
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Table 7. Difference of yield and its components of different type varieties.

E P4 AR BB AERETRIAL g TR FESEH PO
Grain yield Effective panicle  Productive tiller Grain number per ~ Seed-setting 1000-grain Filled grain Filling
Treatment (kg hm?) number/(x<10° hm?)  percentage/%  panicle/(No.ear™) rate/% weight/g rate/% degree
A 2168 Yixiangyou 2168  9195.1427.1 bA  222.8#13.5 bcBC 64.941.5 bcdBC 125.8+1.8 cCD 85.642.9 cdBC 32.7020.32 aA 97.4#1.6 aA 98.540.9 aA
JIIZAR 3% Chuanxiangyou 3 9141.64298.5 bA 214.148.7 hcBC 59.342.4 cdC 149.3+4.2 bB 88.642.0 abcABC 29.5640.46 cB 96.9+2.5aA 98.2#1.5aA
F fJt. 498 F you 498 9862.0+275.1 aA 201.846.4 cC 57.745.7dC 174.734.8 aA 91.941.0 abA 31.5340.44 bA 95.2#1.5aA 97.140.8 aA
114k 498 11 you 498 9217.7#177.0 bA  217.146.6 bcBC 60.0+43.4 cdC 148.64.0 bB 92.642.0 aA 29.9940.07 cB 97.0#0.8aA 98.3#0.5aA
Z&4f 99 Taiyou 99 9472.84282.3 abA 221.2417.0 bcBC 58.541.3dC 143.843.4 bBC 91.042.1 abAB 32.4940.91abA  92.745.7 abA 96.642.2 aA
1#7 4103 Dexiang 4103 9187.74243.0 bA  215.743.9 bhcBC 61.8+1.8 cdBC  152.8+11.0 bB 91.443.7 abA 31.8940.36 abA  96.3x2.6 aA 97.5#+.2 aA
69 1 8 5 69 you 8 7970.94602.2 cB  233.844.9 bB 67.446.9 bcABC 141.6H4.2bBC  84.140.3dC 25.2940.55 dC 89.537.3 aAB 95.542.6 aA
JEAE 10 Lianjing 10 7216.64361.4 dC 235.2424.2 bB 78.2#1.0 aA 113.1#H1.9cdD  88.243.4 bhcdABC 22.7440.63 fE 65.447.6cD 79.1#4.3cB
#7465 Xudao 6 7606.23371.4 269.3+16.3 aA 72.04#2.1abAB  117.8#10.5cdD  89.54#0.5 abcABC 23.73+1.05 70.434.4 cCD 78.942.0 cB
w021 7579.1243.6 269.3+13.0 aA 76.9+12.0 aA 109.8+4.3 dD 89.443.6 abcABC 24.2240.14 80.649.2 bBC 83.524.0 bB
F {8 F Value 26.14" 9.21" 6.94" 19.10™ 3.89” 143.55™ 15.88" 37.44"
[ 9399.64401.4 aA 212.9+10.6 bA 60.643.8 bB 149.9224.5 aA 88.743.2 aA 31.261.59 aA 96.5+1.2aA 97.940.7 aA
Il 9292.7#156.7 aA  218.042.9 abA 60.1+1.7 bB 147.734.5 aA 91.740.8 aA 31.46+1.31 aA 95.322.3aAB 97.5#0.9 aA
i 7593.24308.1 bB  251.9420.1 aA 73.644.9 aA 120.6+14.4 aA 87.842.5aA 23.99+1.06 bB 76.5+10.7 bB 84.347.8 bA
F 1 F Value 39.43" 7.79° 13.80" 3.70 2.32 38.58" 8.85" 8.23"
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Table 8. Correlation analysis between dry matter production and yield and its components.

Hp [E /K R A2 (Chin J Rice Sci) 55 33 455 1 #1(20194E 1 A)

i Bl g AR mﬁ%ﬁﬁ R BRI FIR TSR
Variety type Yield Number of Filled grain Seed setting rate 1000-grain weight ~ Filled grain rate Fillness
productive panicles per panicle
YRR Dry matter accumulation
#isEI Incremental period 0.77" -0.48 0.63" 0.48 0.48 0.62" 0.61"
Pt Fast increase period 0.77" -0.48 0.63" 0.48 0.48 0.62" 0.61"
2441 Slow increase period 0.00 -0.34 0.27 -0.05 -0.05 0.08 0.19
YA Z5E 4 Dry matter accumulation rate 0.88" -0.78" 0.86" 0.30 0.30 0.82" 0.86™
W75 Dry matter partitioning
258 5 LL 45 Proportion of stem-sheath -0.41 0.48 -0.19 -0.24 -0.24 -0.27 -0.29
i 5 Hefgil Proportion of leaf -0.21 0.17 -0.23 0.20 0.20 -0.40 -0.36
FULEE B Proportion of spike 0.40 -0.44 0.23 0.12 0.12 0.35 0.35
Y4 H % Percentage of output
i Leaf 0.77" -0.74" 0.60" 0.09 0.09 0.81" 0.85"
Z4¥ Stem-sheath 0.82" -0.73" 0.77" 0.10 0.10 0.94 0.96"
YR 1L Z Percentage of transformation
4 Leaf 0.71" -0.75" 0.58 0.02 0.02 0.82" 0.88™
258 Stem-sheath 0.80" -0.77" 0.76™ 0.17 0.17 0.90™ 0.94"

FTAFRTE 0.05 1 0.01 AT AR EE . n=30.

“and " mean significant correlation at the 0.05 and 0.01 levels, respectively. n=30.
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