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Abstract: [Objective] The aim of this study was to clarify the effects of precision drill sowing (PS) on yield of machine-
transplanted rice in Guangxi, and to provide technical support for mechanized production and improvement of large-scale
yield per unit area of rice in Guangxi Zhuang Autonomous Region. [ Method] The seeds of Changliangyou 8,
Changliangyoufuxiangzhan, Huashengyoujingguizhan, Jingmeisixiang, Juxiangsimiao and Guangliangxingui were
precisely drill-sown (PS) with the same seed sowing rate used in traditional broadcast sowing (BS) as the control. The
seedling quality, mechanical transplanting quality, dry matter production, and yield were investigated. [Result] 1)
Compared with BS, PS improved the seedling uniformity and root interlocking force by 5.68%—15.47% and 7.65%—
24.21%, respectively. 2) PS significantly reduced the rate of missing hills by 54.72%—76.67%, increased the uniformity of
the seedling number per hill, the peak number of seedlings, and the uniformity of the number of productive tillers by
37.91%-104.73%, 16.49%-24.18%, and 6.67%—13.72%, respectively. 3) Compared with BS, PS increased the leaf area
index (LAI) and effective LAI during heading stage, photosynthetic potential, and improved the dry matter accumulation
from transplanting to jointing and from jointing to heading stages, as well as the dry matter accumulation of population at
maturity stage. 4) The significant increase in the number of productive tillers and population spikelets in the PS treatment
was one of the important reasons for achieving high grain yield. [ Conclusion] Precision drill sowing in mechanical
transplanting reduced the rate of missing hills, improved the uniformity of the seedling number under mechanical
transplanting, increased the number of productive tillers and its uniformity, LAI, and photosynthetic potential, promoted
the accumulation of dry matter, which resulted in an increase in grain yield.

Key words: rice; precision drill sowing; machine transplanting; mechanical transplanting quality; grain yield
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Table 1. Information of tested rice varieties
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Variety Type Breeding unit Parental origin K Growth duration(d)
weight (g)

R8T AW RESOKE  )IER R R A R AT & Sx{Hk 8 5 245 116.8
CLY8
EPEEE S AW RESOKTE ) IERR RS R AT WLPEREML & S<EIF H[HARFT PR 17/ 237 120.2
CLYFXZ HRAF . 7 A E AR 26 TR AT 2215)
RS E MR = R/AAOKRE b e o REFN R R AT BR A ) HERE AXTUDE [ L /R AL T 253 126.0
HSYJGZ
HRLLAY I AR I PRI IR A R BICE AR 18.9 119.2
IMSX
R L R K FS JTRB RN R R AP B FL B xR L 21.0 122.2
JXSM
AR R K AS TR AL AT PR 2 7] N2-5xB % 1 5 25.0 121.0
GLXG

CLYS8, Changliangyou 8; CLYFXZ, Changliangyoufuxiangzhan; HSYJGZ,

GLXG, Guangliangxingui. The same below.

Huashengyoujingguizhan; JMSX, Jingmeisixiang; JXSM, Juxiangsimiao;
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Fig. 1. Climatic data during the rice growing season in 2024
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TEEHWR 34.70 ghkg, &% 1.70 g/kg, 4% 0.41
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B R 4.55 mg/kg, R 83.50 mg/kg, pH 4.64.
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Table 2. Effects of sowing methods on seedling quality of rice

FRARF L 103 E BS AbHEE 9.81%~15.47%H
13.06%~24.21%. UL L2550 3E0], PS AP EHEm
TRRHT A B FAR R AL
2.2 HlUERE

A7 M s A LR TR AR . UG T e
SIRE. MU 2~3 L AL 2~4 B GER 3).
RS A PS AF R L BS AbBE S K
54.72%~67.17%, AL T 2038 51 FE L BS AbBE 3%
151 79.17%~104.73%; MEAGS s Fh PS AT )t %

Ak o T B N EX 3
. Hn A . . . Hig
Growing . Sowing Seedling height Stem base
Variety Leaf age .
season method (cm) width (mm)

LU0
T
. . Shoot dry
interlocking .
weight of 100
force (N)
plants (g)

{1 fgety
T 2 B 5 AL 1

Seedling Seedli Root
eedling

SEitE

Number of i
establishment

rate (%)

white roots uniformity (%)

] B 8 = PS

Early rice CLYS BS 15.04+£0.12a 2.16£0.01a 1.53+0.01a
BWthEEES  PS 13.94+026a 2.16£0.04a 1.54+£0.02 a
CLYFXZ BS 13.74£034a 2.16£0.03a 1.52+0.01 a
R T PS 19.27£0.61a 2.82£0.08a 1.79+0.00 a
HSYJGZ BS  18.61+0.45b 2.80+£0.06a 1.78+0.01 a
HRuFE PS 14.69£0.55a 2.45+0.10a 1.55£0.05a
IMSX BS 1434£026a 2.44+£0.05a 1.56+0.03a
RE LW PS 14.50£0.38a 2.24+0.04a 1.61£0.01 a
JXSM BS 1439£0.46a 2.21+£0.03a 1.62+0.02a
TR R PS 14.64£0.40a 2.24£0.03a 1.66+0.03 a
GLXG BS 1448+0.11a 2.20£0.03a 1.65+0.02a
“F-¥4) Mean PS  1534+189 A 2.35:026 A 1.62+0.10 A

BS 15.10+1.87 A 2.33+0.25 A 1.61+0.10 A

A Variety (V) 146.59* 144.62* 98.82*
%R 7730 Sowing method (S) 3.59 1.06 0.49
M e EWifh 8 5 PS 16.88£0.23a 2.10£0.00a 1.92+0.05a
Late CLY8 BS  16.73+0.54a 2.10£0.00a 1.90+0.01 a
rice EWmEE S PS 16.50£0.24a 2.10£0.00a 1.82+0.02a
CLYFXZ BS  16.13+0.19a 2.10+0.00a 1.82+0.02a
EEMETTS PS 18.35£0.29a 2.10£0.00a 1.91£0.00 a
HSYJGZ BS  18.22+0.64a 2.10£0.00a 1.88+0.01 a
HRuFE PS 17.9040.07a 2.42+0.08a 2.04+£0.03 a
IMSX BS  17.71#020a 2.37+0.02a 1.98+0.04a
REFLW PS 15.76£0.30a 2.47£0.02a 1.95+0.02a
JXSM BS  1535£037a 244£0.02a 1.90+£0.04a
TR PS 13.88£0.34a 2.48+£0.03a 2.27+0.05a

GLXG BS  13.69+021a 249+0.01a 2.23+0.05a

T PS  16.55t1.61 A 228+0.19A 1.99+0.15 A

Mean BS  1631£1.65A 227+0.19A 1.95:0.14 A
fFf Variety (V) 139.12* 303.62™* 125.65™
1% 7730 Sowing method (S) 4.55 1.12 9.09

14.9940.16 2 2.16+£0.02a 1.53+0.03 a

6.96+0.25 a
6.93+0.18 a

98.24+0.06 a 80.45+0.87a 23.33+0.21a 1.57+0.02a
97.24+140a 75.710.83b 21.17£0.99b 1.57+0.02 a
8.65£0.20a 98.34+0.97 a 80.72£0.45a 23.62+0.32a 1.56+0.02a
8.02+0.71 b  97.14+0.28 a 76.38+0.56b 21.30+0.51b 1.56+0.02 a
10.494+0.25a 98.45+0.96a 81.80+1.49a 27.18+0.63a 1.62+0.01 a
10.36+0.47 a 96.92+0.52a 75.68+0.73b 24.92+0.25b 1.63+£0.01 a
8.20+0.13a 97.30+1.19a 81.1740.99a 22.93+0.28a 1.55+0.02a
8.09+0.04a 94.49+1.94b 74.82+1.53b 21.30+0.61b 1.56+0.02 a
6.98+0.17a 98.39+0.79 a 80.99+2.31a 22.62+0.10a 1.55+0.02a
6.8740.07a 96.66+1.05a 73.03£1.81b 20.18£0.23b 1.56+0.02a
7.05£0.17a 97.9840.84 a 84.25+1.76 a 26.47+0.51a 1.56+0.02 a
7.00+0.18a 96.17+1.28 a 75.38+1.23b 22.65+0.41b 1.55+0.02 a
8.05£1.39 A 98.13+0.41 A 81.56+1.39 A 24.36+1.95 A 1.57+0.03 A
7.88£1.33 A 96.44+1.03B 75.17+1.16 B 21.92+1.67 B 1.57+0.03 A
129.85™ 2.72° 2.95" 81.61™ 12.25™
3.21 23.14™ 208.16™ 230.25™ 0.03
12.2240.04 a 98.38+0.99a 82.51+1.66a 41.00+0.90a 1.82+0.02a
12.13£0.07 a2  96.96+1.01 a 75.14+1.12b 35.27+0.29b 1.81+£0.02 a
12.2940.08 a 98.41+1.05a 83.90+0.20a 38.52+045a 1.81+£0.02a
12.26+0.12a 97.1240.65a 76.25+1.86b 34.07+0.72b 1.81+0.02 a
12.6740.13 a 98.1740.98 a 82.37+1.62a 40.53+0.63a 1.83+£0.01 a
12.5840.14 a2 96.49+1.43b 74.50+0.82b 32.63+2.25b 1.84+0.03 a
12.09+0.04 a 98.38+0.35a 83.57+0.68a 32.75+0.88a 1.75+0.03 a
12.04+0.08 a 97.62+0.75a 75.44+1.92b 27.87+097b 1.75+0.02 a
12.1840.17a 97.7740.42a 84.15+1.18a 37.83+0.24a 1.69+0.01 a
12.0940.10 a 96.98+0.45a 73.61+0.78 b 33.10+2.30b 1.68+0.01 a
12.3140.10 a 98.19+0.98 a 89.21+0.45a 41.20+1.89a 1.66+0.02a
12.2240.08 a 96.83+0.82a 77.26+0.37b 35.47+0.73b 1.65+0.01 a
12.29+0.20 A 98.22+0.24 A 84.29+2.52 A 38.64+3.20 A 1.76+0.07 A
12.22+0.19 A 97.00+0.37 B 75.37+1.28 B 33.07+2.79 B 1.76+0.08 A
22.34™ 0.51 1297 34.00™ 75.62"
4.36 17.40™ 494,95 184.23™ 0.31

PS: A5HEHE; BS: LGHE. HAi N T HEabrlEE (n=3). FIZEHR G AR F/NG R R AR R AT 2R [ — SR 5%k B B2
ZE5(LSD ¥5), [FBIEHRE 5 A RN K S 2 B R B R 05 sURILE 5%K T B4 W3 1 25 F(LSD 5. "R 43 Bl R a3 5% 1% E K. FH.

PS, Precise drill-sowing; BS, Traditional broadcast sowing. Data are shown as Mean+SD (n=3). PS, Precise drill sowing; BS, Broadcast sowing; CLYS,

Changliangyou 8; CLYFXZ, Changliangyoufuxiangzhan; HSYJGZ, Huashengyoujingguizhan; JMSX, Jingmeisixiang; JXSM, Juxiangsimiao; GLXG,

Guangliangxingui. Different lowercase letters in a column represent significant (P<0.05) differences between sowing methods for a variety (LSD test). Different

bold capital letters within a column represent significant (P<0.05) differences between sowing methods (LSD test). * and ™ indicate different significances at 5%

and 1% levels, respectively. The same below.
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Table 3. Effects of sowing methods on the mechanical transplanting quality of rice

R E KRR 22 (Chin J Rice Sci) 55 40 55 4 1 (2026 57 H)

R A A B
s ] O wdumEm WeE *”[fifftﬁf: A 223 BELB B 24 L
Growing i ?F'T‘ %W 7= Seedling number R'flte. of seedling number per Ratio of hlll.S with  Ratio of hlll.S with
season Variety Sowing method transpla.nted per n.nssmg hill under mechanical 2-3 seedlings 2-4 seedlings
hill hills (%) . transplanted(%) transplanted(%)
transplanting (%)
Ui St 8 5 FhEHE TR PS 2.73£0.09 a 4.79+0.16 b 50.08+1.51 a 53.75+1.25 a 75.00+1.08 a
Early rice ~ CLY8 LG ARG BS 2.77+0.13 a 14.59+0.36 a 24.63+0.77 b 37.92+1.30 b 52.5042.50 b
SIS S FEHE TR PS 2.66£0.09 a 5.42+0.36 b 46.70+2.24 a 51.25+1.08 a 70.00+1.88 a
CLYFXZ £ 5% BS 2.68+0.16 a 14.38+0.62 a 22.8143.49b 41.04+0.95 b 53.54+2.01 b
AR BT i % 4% PS 2.66+0.13 a 6.04£0.95 b 4571+1.73 a 55.63+3.48 a 69.38+1.65 a
HSYJGZ LG % BS 2.57£0.10 a 13.96+0.72 a 22.96+0.71 b 41.67£6.56 b 53.75+5.34 b
HRUFE FEHESRAE PS 2.61£0.11 a 5.42+0.36 b 45.60+2.26 a 50.63+2.17 a 68.34+1.57 a
JMSX LG % BS 2.69+0.09 a 14.59+0.36 a 25454333 b 41.25+0.63 b 54.79£2.37 b
KA FEHE TR PS 2.59+0.07 a 5.84+0.95 b 46.79+1.47 a 54.58+3.82 a 70.63+1.65 a
JXSM £ 5% BS 2.660.11 a 14.59+0.95 a 23.88+1.24 b 42.09+4.43 b 54.79+4.85 b
IR FEHESAE PS 2.65£0.05 a 6.04+0.36 b 45.68+1.18 a 56.25+2.86 a 71.46+0.95 a
GLXG £ 5% BS 2.68+0.16 a 13.34+0.95 a 23414243 b 41.88+3.13 b 54.17+0.72 b
P34 Mean K% 4% PS 2.65+0.05 A 5.59+0.48 B 46.76+1.71 A 53.68+2.30 A 70.80+2.32 A
LG % BS 2.67+0.06 A 14.24+0.58 A 23.86+1.02 B 40.98+1.55 B 53.93+0.87 B
s Variety (V) 1.11 0.43 1.73 1.38 0.68
#%F 730 Sowing method (S) 0.42 1167.93 1116.37" 147.90* 375.36™
Wik Bt 8 5 FEHE TR PS 2.72+0.06 a 2924036 b 55.69+3.02 a 60.84+4.85 a 78.54+4.77 a
Late rice CLY8 £ 5% BS 2.70£0.05 a 8.13£0.63 a 39.09+1.61 b 49.79+3.08 b 64.17+4.16 b
SIS S FEHE TR PS 2.68+0.09 a 2.30+0.72 b 50.53+1.96 a 56.05+1.91 a 72.5042.50 a
CLYFXZ £ 5% BS 2.71£0.06 a 8.54+0.95 a 36.64+3.09 b 47.09+1.30 b 61.25+3.13 b
AR BT 5% 4% PS 2.68+0.06 a 2.71£0.72 b 54.08+1.28 a 58.34+4.16 a 76.25+1.25 a
HSYJGZ LG % BS 2.69+0.07 a 10.42+1.91 a 33.74£1.65 b 45.84+2.95b 59.38+4.88 b
HRUFE FEHESRAE PS 2.67£0.06 a 2.09£0.95 b 5497+1.14 a 57.50£2.25 a 77.50+1.65 a
JMSX LG % BS 2.68+0.09 a 8.96+0.95 a 30.53+1.68 b 47.08+1.44 b 60.63+1.88 b
KA FhEHE TR PS 2.66+0.10 a 2.92+1.57b 53.5342.08 a 58.5443.44 a 76.04+0.36 a
JXSM fE 5% BS 2.64+0.08 a 10.00+1.88 a 32.94+0.85 b 46.46+2.89 b 60.00+4.96 b
IR FEHESAE PS 2.70£0.08 a 333+191b 53.98+2.78 a 56.25+1.08 a 76.25+2.86 a
GLXG £ 5% BS 2.68+0.04 a 8.75£0.63 a 38.53+4.00 b 47.09+1.30 b 62.5042.17 b
P34 Mean K% 4% PS 2.69+0.02 A 2.71:0.46 B 53.80+1.78 A 57.92+1.76 A 76.18+2.04 A
LG % BS 2.68+0.03 A 9.13+0.89 A 35.24+3.38 B 47.23+135B 61.32+1.76 B
s Variety (V) 0.47 1.03 3.99* 1.47 1.40
#%F 530 Sowing method (S) 0.01 247.70™ 596.40™ 130.53" 190.30*

. BS AbFE AL 61.94%~76.67%, 1AL
AR B 37.91%~80.05%. [AIIF, B BEAES
Fh PS ACEEFOALAE 2~3 T LLB R ALIE 2~4 T LL
F T BS AFE . MU EE PS A BS AbEE[H]
ZEAEE . DL R R, PS A B E B LA
JetER, M AL O S LA 2~3 1 Ll
KWL 2~4 1 LA
23 DESIEEHN. KEXREYEHRNSE
FREA AP PS AL HR I 73 B ey e 1 BURN A SR
YL 4y e BS A HE O 17.36%~21.02% Fl
6.67%~12.30%(& 2-A~C), MEFE5MmFh PS ALFRIK

43 BE VT UM A SO ST RE Ay I B BS AbHE
16.49%~24.18%F1 7.31%~13.72%([& 2-D~F). ifij i
FRIEREA T R A BE 5. UL hgi Rk,
PS Kb B AT S HLARHE A4 5 BE iy U8 v H50RN G 2R3
BISIE
24 BHAMEIRRIEH

AP 2O T AR TR R AR R B IR AN
HoE AR E (R 4). BRSPS db#
1) 55 A RN R A I TR ARAB 207 il b BS ALy
22.44%~31.83%#11 10.58%~38.61%, MEFES &Fh PS
AL TR 1R S5 AR RN AR i AR FR 2o il b BS AbEE
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fhFH Variety
A~C: BB RIE R R I 5 D~F: IFERE AR IR, A R S . ARG FREOR Al — S A A [F A7 30
NE 5% R RERER. T
A-C, Peak number of tillers, productive tiller percentage, and uniformity of the number of productive tillers for early rice; D-F, Peak number of tillers, productive
tiller percentage, and uniformity of the number of productive tillers for late rice. CLYS8, Changliangyou 8; CLYFXZ, Changliangyoufuxiangzhan; HSYJGZ,
Huashengyoujingguizhan; JMSX, Jingmeisixiang; JXSM, Juxiangsimiao; GLXG, Guangliangxingui; Different lowercase letters represent significant (£<0.05)

differences under various sowing methods for a variety. The same below.

2 EMAAIKERESEEY. RERNENESENTE
Fig. 2. Effects of sowing methods on peak number of tillers, productive tiller percentage, and uniformity of the number of
productive tillers

7 13.68%~33.60%H1 17.79%~36.74%; [FIKf, H. 25 THIRIRE

WEFE 25 i P PS A3 11 55 A B A RS A AT 250 i A F&Foh 5 =0T 16 e 25 B B A R AR SR = AR
TR EE T BS /b3, b4, 5 BS #HLL, PS & RECR P BEENEENEER 5. 5 BS
ZIREH B R E Y. BREEWM 8 W, PSAHEF RS EELAFTNEM TY RN R E
T BWIEEE AR PS BRI TAYE AR B A . RS A PS A R RS- TN
Bomer g mT BS ko3, MFEEWL 8 5. & RN BT A Rt BS 4B &
WA AR A 421l PS AL I AR 4B B R 14.15%~23.33%A1 10.61%~19.35%, M FF & & Fib
KRG FEET BS 4B, 5 BS ML, FEMES&M  PS Uiﬁzﬁf%ﬁ*ﬁfrn%ﬁ”ﬁf%ﬁm&E@Jﬁ%iﬁ
PS KCFERIEA AR E & T % (18.53%~33.87% 1  FL B & 4 Hl kb BS A H & 18.89%~25.36% Fl
15.63%~34.15%). 14.33%~2o.36%0 A, MEFERR T AR B BT ot b AT
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Table 4. Effects of sowing methods on the LAI of rice

R E KRR 22 (Chin J Rice Sci) 55 40 55 4 1 (2026 57 H)

e . o 55T Heading stage AR Maturity stage ”Tfﬁfﬂ%‘ééﬂl HEH .
Growing Aot WRIR e i hmEWes faotis o or  Photownthete
Variety Sowing method o o Leaf area index potential
season LAI B4 ELAI LAI B4 ELAI decay rate (%) (2 d/m?)
i B 8 5 FEHESRAE PS 44120.14a  4.03£0.06 a 1.86£0.26a 1.83:0.29a  9.10£0.65a 87.85+5.27 a
Early rice CLYS LG % BS 3.41£0.10b  3.18+0.10b 1.46£0.05b  1.44£0.06b  7.00£0.15b 68.16£2.13 b
BRMEES  RUERREPS 4.40£0.09a  4.06+0.09 a 1.67+0.10a  1.64£0.08a  10.10£0.69 a 82.01+0.77 a
CLYFXZ LG % BS 3.57£0.13b  3.14+0.19b 1.29+0.07b  126£0.07b  8.45+0.70 b 65.52+1.13 b
AR BT i % 4% PS 3.82+0.01a  3.50+0.05a 222+40.08a 2.18+0.10a  5.00+0.19 a 96.77+1.42 a
HSYJGZ £ 5% BS 3.1240.22b  2.94£0.09 b 1.860.09b 1.820.11b 3.92+0.42 a 79.66+5.02 b
HRUFE FEHE TR PS 453£030a 4.32+026a 3.03£0.14a 3.01x0.11a  5.55+0.89a  102.11£5.39a
JMSX £ 5% BS 3.64£0.04b  3.48+0.02b 2.74+0.13b  2.70+0.09 b 3.34£0.62 b 86.15+1.13 b
KA FEHE TR PS 433:028a 4.14+021a 3.184026a 3.06£020a  3.98+0.50a  108.92+7.50 a
JXSM LG % BS 3.51£0.13b  3.32+0.18 b 2.56+0.14b  2.51£0.16b  3.27£0.36a 88.08+3.54 b
JRRHTEE FEHESRAE PS 4.10£0.04a  3.92+0.07a 2.19+0.10a  2.15£0.10a  6.60£0.24 a 91.19+1.81 a
GLXG LG % BS 3.11£0.10b  2.99+0.08 b 1.58+0.17b  1.58+0.17b  5.29+0.88 b 68.12£1.35b
7] Mean K% 4% PS 4.27+026 A 3.99+0.28 A 236061 A 2312059 A  6.72+2.41 A 94.81+9.81 A
fE 5% BS 3.40£0.23B 3.17+0.20 B 1.92+0.60 B 1.89+0.59 B 521+2.13 B 75.95+9.96 B
fFh Variety (V) 13.31* 17.57* 104.61* 102.99* 90.78™* 41.65
$&F 73 Sowing method (S) 268.67"* 326.48" 84.99" 80.75"* 61.40™ 232.03**
M e St 8 5 FhEHE TR PS 497+021a 4.61£0.22a 1.10£0.04a 1.10£0.04a  13.79+0.74 a 84.9243.03 a
Late rice CLY8 LG % BS 3.72£0.17b  3.43+0.09 b 0.86£0.05b  0.86£0.05b  10.20£0.57 b 64.1242.64 b
BRMEES  RUAERREPS 439+021a 4.14£0.23a 1.1120.11a  1.1120.11a  12.14£1.08a 743542.19 a
CLYFXZ LG % BS 3.63£023b  3.40£0.20 b 0.90£0.05b  0.90£0.05b  10.09£0.77 b 61.09+3.58 b
AR BT i %% PS 538+031a 5.16£0.24 a 1.9240.07a 1.92+0.07a  10.82+1.11a  116.73+4.47a
HSYJGZ fE 5% BS 4.68+0.19b 4.47+0.19b 1.63£0.02b  1.63£0.02b 9.53+0.64a  100.95+2.78 b
HRUFE FhEHE TR PS 535£0.06a 5.27+0.06 a 2.16£0.02a 2.16£0.02a 11.81+028a  101.43£0.62a
JMSX fE 5% BS 44240.15b  4.24+0.11b 1.82£0.03b  1.82+0.03 b 9.64+0.65 b 84.26+1.65b
KA FhEHE TR PS 5.79£027a 5.55+0.16a 2.68+0.12a 2.68+0.12a  10.73+1.18a  122.81£3.32a
JXSM LG % BS 435+0.14b  4.21x0.12b 1.96£0.09b 1.96£0.09b  822+0.17b 91.55¢3.22 b
JRRHTEE FEHESRAE PS 5.65£0.05a 5.32+0.05a 271£0.09a 2.71£0.09a  10.14£0.17a  121.32+1.85a
GLXG LG % BS 4.97+0.14b  4.57+0.21 b 226+0.07b  226+0.07b  9.34+£042a  104.80+2.73 b
7] Mean K% 4% PS 525£0.51 A 5.01+0.53 A 1.95:0.72 A 1.95:0.72A 1157131 A 103.59+20.32 A
£ 5% BS 4.29£0.53B  4.05+0.51 B 1.57+0.57B 1.57+0.57B  9.51+0.71 B 84.46+18.42 B
fFh Variety (V) 39.94™ 52.10" 522.81* 522.81* 9.88" 271.94*
$&F 73 Sowing method (S) 225.25" 282.27" 268.50™* 268.50™* 72.01%* 408.21**

LAI, Leaf area index; ELAI, Effective leaf area index.

FreFhh, PS AbI T E R E H A 4 A S PSR-
AN BT A 2. 5 BS ACHEAAEL, PS AbHE
DEREE. MREEEEEN AT YRR R
(K3 i 4). R AP PS ARERHRFTIA. A
AR BT R R & 0 Al BS b3 s
14.15%~23.33% . 11.56%~18.65% F1 12.28%~
18.16%, HRFEA AT PS ARERAH YT, FFREHAN
S BAAR T Y AR R s ALk BS = 18.89%~
25.36%. 15.52%~20.27%F1 14.20%~25.67%. Li_L
LE LR, PS AbHE E EHE L A AT T AR R AN
PE TV 0 AR 50 R 1R B AR T 4 o A

2.6 FERFELEN

A7 203 R B R B RE L
FF=8 (K 6). 5 BS MLk, PS AbPEEEIE S HLIA
FRE, B BRRE S SRR PS AEFR KA B HIEL BS E
12.06%~15.50%F1 8.54%~16.56%. 7= & 4h it 47
i, PS AbBE R ZE PR SR A AEEA A A B e
Bl FREATA PS ACEE R AR RO ECRN A 5
WL BS A E 14.48%~17.90%F1 6.32%~
17.90%, BEFE PS ACIE[PIREAE RAREA TR FAE
By I BS 1 16.66%~23.32%41 10.86%~19.93%.
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Table 5. Effects of sowing methods on the dry matter accumulation of population and rate at main growth periods of

rice
Feak-HR1T T T A A
K S T Transplanting-Joingting Jointing-Heading Heading-Maturity
Growing . . TYFRAR R TR R FYFAR SR THFR RER TYRRER  THFR RER
Variety Sowing method
season DMA F DMAR DMA DMAR DMA DMAR
(thm?)  (kg-hm2d™) (thm2) (kg-hm2d™) (t-hm2) (kg-hm2d™)
i S 8 5 FEUESIE PS  2.10£0.17a 43.81+3.51a 8.08+0.40a  237.59+11.71a 1.64+0.12a  58.44+4.20 a
Early rice CLYS8 LSGMEEBS  1.8020.11b  37.52+233 b 6.77£027b  199.30£7.92b 1.55+0.63a  55.31+22.36a
EWMEE S FHEXHEPS  2.05£0.06a 41.86+1.19a 7.46£023a  213.21+6.63 a 2.06+0.67a  76.34+24.89 a
CLYFXZ S BS  1.73£0.07b  35.33+1.34b 6.74£0.14b  192.59+4.09 b 1.3320.12b  49.41x4.33 b
RSt KEHEASEPS  23420.09a 54.36+2.04a 6.15£032a  205.05+10.74 a 2.09+0.15a  65.17+4.55a
HSYJGZ E4HHE BS  2.05£0.15b  47.73+3.38b 5.56+0.10b  185.36+3.44 b 1.49+0.07a  46.60£2.11 b
HRUFE FEMEZIEPS  222+40.12a 49.37+2.78a 597+024a  180.80+7.40 a 2.66£028a  98.50+£10.27 a
JMSX GBS 1.80£0.05b  40.05+1.19b 536+0.33b  162.31£9.99b 2.04£035a 75671296 a
AL FEUESIE PS  2.33+0.10a 51.7542.24a 6.04+0.36a  188.53x11.19a 1.96£0.60a  67.72+20.73 a
JXSM GBS 2.00£0.04b  44.41+0.86 b 524+035b  163.66+11.00 b 1.96£0.10a  67.56+3.53 a
JRRHTEE FEUESIE PS  2.18+0.14a 48.52+3.03 a 6.18£022a  193.16+7.02a 220+038a  75.84%12.99a
GLXG 4% BS  1.81£0.03b  40.17+0.77 b 5.45+0.34b  170.35£10.77b 1.95£045a  67.11x15.39a
F-#5) Mean FEHESAEPS 2.2050.12 A 48.28+4.72 A 6.65+0.90 A  203.06+20.52 A 2.10£033 A 73.67+1391 A
EGHIE BS  1.87+0.13 B 40.87+4.53 B 585:0.71 B  178.93+15.66 B 1.72£030 B 60.28+11.55 B
fFf Variety (V) 8.18™ 24.81™ 4511 24.13" 3.06 417
1% 7730 Sowing method (S) 96.78" 96.97" 66.84™ 65.92* 8.68™" 8.41%*
Nt S 8 5 FEUESIE PS  2.29+0.06a 58.71+1.41a 730£0.01a  251.61£0.33a 425+0.13a  125.07£3.72a
Laterice CLYS8 LGHEEBS 1.9120.05b  49.17+1.28 b 6.12£0.15b  210.99+5.00 b 3.57£0.07b  105.00£2.20 b
EWMEE S FMEEXIEPS  2.13£0.07a 53.14+1.74a 7.10£0.09a  228.99+2.94 a 3.48+041a  105.41+12.50 a
CLYFXZ ESHEBS  1.7840.04b  44.44+1.10b 6.21£0.30b  200.43+9.58 b 2.68+0.43 b 81.19+13.08 b
BBt WSS PS  2.62+0.18a 74.88+5.28a 6.30£033a  217.37t11.52a 4100422  117.23+11.95a
HSYJGZ EGHHEBS 2.09£0.06b  59.72+1.82b 5.48£022b  188.96+7.42b 3.84£030a  109.88+8.56a
HRUFE FEHEZIEPS  2.5540.06a 72.74+1.74a 6.42+041a  178.1911.49a 45140.13a  160.98+4.71 a
JMSX LSGMEEBS  2.0720.11b  59.33+3.14b 537£024b  149.24+6.80 b 406+0.15a  145.07+5.46 a
R FEUESIE PS  2.58+0.14a 73.71+3.98a 6.68+0.33a  215.27¢10.51 a 44740232  124.06+6.49 a
JXSM HLSGMEEBS  2.1720.10b  61.85+2.89 b 5.55+0.31b  178.95£10.12b 3.85£0.18b  107.00+4.91a
JRRHTEE FEUESIE PS  2.44+0.09a 69.67+2.66 a 7.40£029a  217.73+8.43a 3.72+0.61a  112.70+18.44 a
GLXG 4% BS  2.03£0.03b  58.11+0.82b 6.30£028b  185.16+8.10b 2.46+0.65 b 74.66+19.55 b
F-#5) Mean FEMESHEPS  2.4440.19 A 67.14£9.03 A 6.87+047 A 218.19+23.85 A 4.09+041 A 124241943 A
SR BS  2.01£0.14 B 55.44+3.96 B 584041 B  185.62+21.18B 3.41x0.67B  103.80+24.95 B
fFh Variety (V) 18.34* 5447 15.59™ 43.00™ 13.15™ 2432
1% 7730 Sowing method (S) 183.44™ 176.13™* 130.59™ 136.22** 31.74* 32.19*

DMA, Dry matter accumulation; DMAR, Dry matter accumulation rate.
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Fig. 3. Effects of sowing methods on the dry matter accumulation of single stem and population at main growth stages of early

rice
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Fig. 4. Effects of sowing methods on the dry matter accumulation of single stem and population at main growth stages of late

rice

TR AR AR . AL A2 S L AL 2~3 v Ll
FEE AT AT AU R . IX AT R B PE ARG X A6
£ 244 SRR B3R RUAIARS b PR 5 Bl il
Rt ECEUDN, B IR HE R A ORI BT R R
(BR vy 229 59 FE AR R A 45 1 BR A6 5 Rk 22 2 AN 1B
Z, PIREER T SBIHE B2 R BN
3.3 HEEFBXIKRETHERE 80

TKAE T o A 7 R P O B T MIAE LR AN [
SEHRRE RS REY, HIBEE. JeEY
JRAEF? . TR R S (R - B VI
RIET28, - [H R BRI 6 35 e ALy I WA Wi
RO E I R, S E1E AR A
7R IR, R A T A 8 A A T AT A
Polst A AR E e & A R ER R0, ASHT LR,
LG 2 % it RS T 2% 47 AL BE AL R 2 BT B4R
T EFREN B TR R BN R E R T &

THIFRGR 5), M AR AT R ERE &
‘ﬁ%ﬁ.@kjﬁﬁﬁ?ﬁ@m%ﬁﬁmﬁ ﬁ
THUAEIRAGE RO, R 1ML A 5 D2,
hﬁﬁ%@%%ﬁﬁﬁmEWQE@uy%ﬁ%ﬁ
TR B AR T S R B T A R E (R
5), BEARMTHAFEE, A RO AR BRI A
(R T, w4 TR TR RE
(E 3 F1E 4).
34 FEEREXKEEFENEN

IKFEF B B R B e = i AR
ﬁ%i%%MMﬁM%ﬁ%ﬁwiﬁm%ﬁik
BRI R s AR AR BA y wa  E EEda $E y BRAL T
U RO R AR S B AT AT SR, @t

ﬁhﬁﬂﬁﬁ%ﬁﬁ%FﬁM%*%+E%%ﬁ
ﬂ“ Wy BN IS TN, AEHE SR FR LA
%Mﬁ%ﬁﬂ%ﬁ%hmmﬁ O N



498 Fp E KRR 242 (Chin J Rice Sci) 55 40 555 4 ¥ (2026 4E7 H)
FT 6 BHARXIKETE RFELWNENT
Table 6. Effects of sowing methods on rice yield and yield component
. } . R gy, PRRUEEC TRE e
Growing uuﬂ ﬁiﬂiﬁﬁ Number (.)f Spikelets per Splkele@ of Seed setting 1000-grain Yield
season Variety Sowing method  productive tillers panicle population rate (%) weight (2) (t/hm?)
(x10%hm?) (X 10/hm?)
Ly Efh 8 5 FEUEZIEPS  210.6649.14a  145.16£1.60a  305.74+11.48a 77.95t1.45a 21.62+0.16 a 5.1740.14 a
Early rice ~ CLYS8 EGI% BS  181.61£1047b  145.71+4.08a  264.34+830b  75.84%1.01 a 21.90£0.18a  4.56+0.05 b
EMRES & FEUHESSE PS 199.68+6.29a  147.81+2.00a  295.06£5.32a  75.68+0.77 a 21.80+0.15 a 5.03+0.07 a
CLYFXZ RS 1H% BS 174.42+5.63 b 143.44+540a  250.26£14.85b 75.57+1.17 a 22.00+0.78 a 438+0.04 b
AR Bt S FEUESHE PS  204.6043.17a  145.05+8.14a  296.65+13.44a 73.01%1.10a 24.40£0.39 a 5.11%0.14 a
HSYJIGZ TEGi % BS 175714896 b  145.16+726a  254.62+0.89b  73.14£0.39 a 24.18+0.62 a 4.56+0.08 b
HrRuF FEUESIE PS  225.56+6.45a  133.19+7.62b  300.55+21.89a 77.9243.48 a 20.99+0.21 a 4.88+0.05 a
IMSX RS 1H% BS 195.00+4.30 b 145.01£3.54a  282.68+0.79a  76.90+1.46 a 20.31+0.47 a 4.35+0.08 b
RELN FEHESAE PS 192.3542.16a  185.24+4.84b  356.26+6.76a  64.3243.57a 20.360.66 a 4.68+0.11 a
JXSM TEGi % BS 163.14£7.72b  195.93+8.71a  319.19£1.01b  63.91+1.61a 20.20+0.88 a 4.15+0.10 b
JRETRE FEUESIE PS  227.23+11.88a 137.85+3.85a  313.36%21.86a 77.53+2.87a 21.17+0.38 a 5.29+0.17 a
GLXG RS 1H% BS 196.42+16.75b  135.55+3.41a  265.90£16.63b 79.38+0.79 a 20.98+0.53 a 4.58+0.04 b
V14 Mean FEUEZIEPS  210.01+14.05 A 149.05+18.55 A 311.27+23.02 A 74.40+529 A 21724141 A 5.03+022 A
TEGL % BS 181.05+12.84 B 151.80+21.95 A 272.83+2533 B 74.124540 A  21.59+148 A  4.43+0.17B
FF Variety (V) 14.40" 78.58" 20.99" 45.16™ 4227 23.09*
&R 53 Sowing method (S) 100.61°* 2.22 83.46™ 0.19 0.59 331.17*
M e Efh 8 5 FUEZIEPS  260.46+323a  177.63+2.11a  462.7049.98a  81.51+0.11 a 22.18+0.05 a 6.98+0.11 a
Late rice CLYS BEGHEBS  219.86+7.21b  181.18+4.38a  398.31+16.03b 80.86+0.05 a 21.05+0.10 b 6.17+0.05 b
EMRES & FEUESIE PS 237.25+7.89a  179.19+528a  425.33+2427a 78.5140.08 a 21.69+0.19 a 6.66+0.08 a
CLYFXZ LG % BS 199.59£9.13b  177.86+5.64a  354.65£6.07b  74.94+0.10 b 22.20+0.59 a 6.04+0.10 b
AR Bt S FEUESIE PS  257.64+536a  166.51£6.58a  428.80+9.87a  78.15+£0.01 a 23.82+0.08 a 6.48+0.01 a
HSYJIGZ EGHIEBS  218.79+5.18b  165.13+2.96a  361.38+14.26b 76.95+0.12 a 23.34+0.16 a 5.97+0.12 b
HhRuF FEUESHE PS  286.53+8.73a  175.48+3.98a  502.85+20.71a 80.95+0.11a 21314043 a 6.74+0.11 a
IMSX LR BS  232.3440.95b  181.7443.71a  422.24+7.16b  79.83+0.07 a 20.87+0.49 a 6.06+0.07 b
RELN FEWESRE PS  239.57+094a  20431£2.79b  489.47+8.17a  76.30+0.06 a 21.23+0.20 a 6.56:0.06 a
JXSM TEGi % BS 198.49+2.60b  222.45+3.89a  441.5249.74b  75.09+0.10 a 20.39+0.73 b 5.99+0.10 b
JRETRE FEUESIE PS  245.4242.66a  177.87+2.50a  436.47+142a  79.40+0.26 a 23.29+0.16 a 7.2540.26 a
GLXG LR BS  210.3845.96b  176.38+7.39a  370.86+11.20b  77.73+0.07 a 23.21+0.06 a 6.22+0.07 b
V14 Mean FEUEZIEPS  254.48+18.30 A 180.17+12.68 A 457.60+32.88 A 79.14+029 A 22.25+1.08 A  6.78+0.29 A
EGHEE BS  213.24+13.05B 184.12+19.71 A 391.49+35.17B 77.57+0.10 B 21.84+1.26 B 6.08+0.10 B
FhA Variety (V) 44.44™ 75.28" 39.66™ 8.13"* 63.91* 18.36"
J&RP 530 Sowing method (S) 469.77°* 6.80" 229.91" 6.66" 12.52" 365.91*
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