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Table 1 Effects of sowing date on yield and yield components of direct seeding rice

e o5 i Cp ety FERRIA T ZEE it
Year Cultivar Sowing Producmze pagncles Graln.s per IOQO-graln Seed setting Yleld2
date (x10"/hm”) panicle weight (g) rate (%) (kg/hm”)
2018 FHA# 1 5 Baijing 1 SD1 338.72b 109.69a 20.57b 84.35b 4 480.00c
SD2 443.67a 107.48a 22.84a 93.44a 6 930.00a
SD3 423.00a 78.59b 21.29ab 94.05a 5 680.00b
£ 9 5 Changbai 9 SD1 367.60b 88.99b 22.46a 88.00b 4900.00c
SD2 452.39a 91.25a 23.32a 93.18a 5900.00a
SD3 44391a 66.55¢ 23.49a 93.65a 5350.00b
Jel# 31 5 Longjing 31 SD1 339.11b 92.16a 23.22a 92.40c 4980.00c
SD2 465.50a 84.39b 23.15a 93.05b 5980.00a
SD3 450.33a 79.07¢ 22.96a 95.63a 5190.00b
2019 FIA 1 5 Baijing 1 SD1 369.99b 102.45a 20.95b 86.54b 3900.00¢c
SD2 456.67a 94.47b 23.43a 92.73a 5 650.00a
SD3 426.08a 87.31c 21.17b 93.68a 4 550.00b
£ 9 & Changbai 9 SDI 346.67b 79.36b 19.84¢ 90.68b 3950.00¢c
SD2 430.78a 88.04a 22.57a 91.31ab 5250.00a
SD3 413.43a 63.35¢ 23.98b 92.84a 4 950.00b
JeAE 31 5 Longjing 31 SD1 330.39b 78.00a 23.08a 90.41c 3750.00¢c
SD2 430.54a 75.88a 21.98ab 93.09b 5200.00a
SD3 423.33a 69.42b 20.75b 95.94a 4150.00b

T« [PV ) — R RO R ING P B m AR R E) 22 5714 0.05 B3R FIA]

Note: Values followed by different lowercase letters in the same column of the same variety are significantly different (P<0.05). The same below
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Table 2  Effects of sowing dates on dry matter accumulation in various organs of

direct seeding rice at heading stage and maturity stage kg/hm’
0y AN f il Eiiie ) Ex R Tl Hh FFS
Year Growth stage Cultivar Sowing date Stem-sheath Leaf Panicle Aboveground
2018 7 Heading stage FEE 1 5 Baijing 1 SD1 3210.94c 1382.41b 992.83¢ 5586.18¢c
SD2 5148.82a 2092.75a 1900.82a 9 142.39a
SD3 4508.91b 1 665.30b 1 466.75b 7 640.96b
£ H 9 5 Changbai 9 SD1 3951.23b 1 877.36a 1028.74a 6 857.33b
SD2 4610.26a 1590.16a 1482.47a 7 682.89a
SD3 4 164.96b 1413.07a 1316.49a 6 894.52b
JeAE 31 5 Longjing 31 SD1 3482.55b 1 839.55b 885.58b 6207.68b
SD2 4 308.44a 2273.16a 1254.36a 7 835.96a
SD3 4138.72a 2 072.94a 1178.59a 7390.25a
R Maturity stage IR 1 5 Baijing 1 SD1 2 989.08¢c 1 132.26b 5637.11c 9 758.45¢
SD2 4721.90a 1 562.48a 8230.73a 14 515.11a
SD3 4155.94b 1 313.16ab 6791.36b 12 260.46b
£:H 9 5 Changbai 9 SD1 3727.61b 1 720.80a 6576.07¢c 12 024.48b
SD2 4286.10a 1256.19b 7918.24a 13 460.53a
SD3 3891.43b 1126.33b 7 103.09b 12 120.85b
JHE 31 5 Longjing 31 SD1 3306.72a 1526.52a 6550.88b 11 384.12b
SD2 3953.35a 1720.58a 7497.13a 13 171.06a
SD3 3816.92a 1 641.43a 7306.17a 12 764.52ab
2019 7Y Heading stage FAF 1 5 Baijing 1 SD1 3493.33¢ 1268.89¢ 638.89¢ 5401.11¢c
SD2 5196.36a 2 300.60a 1767.27a 9264.23a
SD3 4801.23b 1 483.78b 1281.35b 7 566.36b
K H 9 5 Changbai 9 SD1 4 348.16b 1787.45a 1014.79a 7 150.40a
SD2 4715.05a 1 468.12b 1314.21a 7497.38a
SD3 4 528.64ab 1 389.63b 1257.12a 7175.39a

Jed 31 5 Longjing 31 SD1 2 968.38¢c 899.34¢ 518.12b 4 385.84c




122 YE¥)ZRE  Crops 2020 457 5
£33 2 Table 2 (continued)
A0y ERIE] A 0 Ex Ly Tl Hb -3
Year Growth stage Cultivar Sowing date Stem-sheath Leaf Panicle Aboveground
SD2 4 478.60a 1921.97a 1207.91a 8 808.48a
SD3 3561.95b 1 345.08b 1110.24a 6017.27b
SN Maturity stage FiE 1 5 Baijing 1 SD1 3227.77b 1157.78b 5255.55¢ 9 641.10¢c
SD2 4528.48a 1801.21a 7278.17a 13 607.86a
SD3 4414952 1 198.10b 6 721.26b 12 334.31b
£ H 9 5 Changbai 9 SD1 4081.97a 1677.90a 4983.75¢ 10 743.62b
SD2 4228.08a 1211.64b 7 112.23a 12 551.95a
SD3 4 190.66a 1178.51b 6 086.43b 11 455.60a
JeAE 31 5 Longjing 31 SD1 2 771.50b 814.29¢ 4533.62¢ 8119.41c
SD2 3919.60a 1601.42a 7 164.05a 12 685.07a
SD3 3283.35b 1172.25b 5977.68b 10 433.28b

SD3>SD1; FE 1 SHekE 31 S0t i T B R
HI¥FEM N SD2>SD3>SD1, K95 F T
Jo R 3R i B R AR SR R 1

3 AT, AR [R] SRR AS [R5 01 04 254 F

34 ER R RS A R T Y s e S T s
R AT SR X R Y Bk
RINFI K SD2>SD3>SD1, %4k, 3 Mgt
AT s R L RIS AR T s % e
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Table 3  Effects of sowing dates on dry matter translocation in stem-sheath
and leaves of direct seeding rice from heading to maturity stage

2544 Stem-sheath - H Leaf o ‘ - o
O R U Wl REE  WEE  FER o oniy mater Consiutionofdy mater
Year Cultivar date an{f)ir:tk()ligihomnz) Trarr;féo(izt)ion a;iir;stl(()li;igﬁz) Trarr;io(cozt)ion in panicle (kg/hm®)  translocation to panicle (%)
2018 HAFE 15 SDI 221.86b 6.91a 250.15¢ 18.10b 4 644.28¢c 10.16b
Baijing 1 SD2 426.92a 8.29a 530.27a 25.34a 632991a 15.12a
SD3 352.97a 7.83a 352.14b 21.15a 5324.61b 13.24a
KH9%5 SDI 223.62b 5.66a 156.56¢ 8.34b 5547.33b 6.85b
Changbai 9  SD2 324.16a 7.03a 333.97a 21.00a 6435.77a 10.23a
SD3 273.53b 6.57a 286.74b 20.29a 5 786.60b 9.68ab
JAgE 315 SDI 175.83b 5.05a 313.03¢ 17.02b 5 665.30b 8.63b
Longjing 31 SD2 355.09a 8.24a 552.58a 25.52a 6242.77a 14.54a
SD3 321.80a 7.78a 431.51b 25.22a 6 127.58ab 12.29ab
2019 HAF 15 SDI 265.56¢ 7.60b 111.11¢c 8.76b 4 616.66b 8.16b
Baijing 1 SD2 667.88a 12.85a 499.39a 21.71a 5510.90a 21.18a
SD3 386.28b 8.05b 285.68b 19.25a 543991a 12.35b
KH9%  SDI 266.19¢ 6.12b 109.55¢ 6.13b 3 968.96¢ 9.47a
Changbai 9  SD2 486.97a 10.33a 256.48a 17.47a 5798.02a 12.82a
SD3 337.98b 7.46ab 211.12b 15.19a 4829.31b 11.37a
JeRE 315 SDI 196.88b 6.63b 85.05b 9.46b 4 015.50c 7.02b
Longjing 31  SD2 559.00a 12.48a 320.55a 16.68a 5956.14a 14.77a
SD3 278.60b 7.82b 172.83b 12.85ab 4 867.44b 9.27b

23 B EEEHEHNNAPSSEERERR
ERFEIERIFT
MR 4 ALR1, 3 A ah A A ) 25 A8
AAEMRELARRERE 5B —2, 1
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5 SD2 #5304 B () LA b 1R R A R o |
Lt SD3 #& 1= 19.82% ., 15.54% Fl1 13.94%, 433
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Table 4 Effects of sowing dates on nitrogen accumulation in various organs of direct

seeding rice at heading stage and maturity stage kg/hm’
A0y A F S Hi A R e R T H 1B
Year Growth stage Cultivar Sowing date Stem-sheath Leaf Panicle Aboveground

2018 Jili Y] Heading stage FRE 1 5 Baijing 1 SD1 19.84b 23.57c 5.72b 49.13¢
SD2 23.51a 31.92a 8.57a 64.00a

SD3 22.42a 27.43b 7.96a 57.81b

K1 9 5 Changbai 9 SD1 19.24b 22.69b 5.26a 47.19¢

SD2 24.43a 30.28a 8.12a 62.83a

SD3 22.04ab 26.79b 6.48a 55.31b

JEAE 31 5 Longjing 31 SD1 16.79a 20.01b 5.44a 42.24b

SD2 19.99a 26.26a 7.06a 53.31a

SD3 17.85a 24.39ab 6.21a 48.45b

A Maturity stage R 1 5 Baijing 1 SD1 16.87a 12.72a 44.59b 74.18b

SD2 17.07a 15.79a 53.50a 86.36a

SD3 16.93a 13.96a 49.75a 80.64a

£ H 9 5 Changbai 9 SD1 15.20a 12.50a 41.63b 69.33¢

SD2 17.92a 15.83a 52.75a 86.50a

SD3 16.47a 14.25a 48.62ab 79.34b

JeAE 31 5 Longjing 31 SD1 12.66b 11.46a 48.43b 72.55¢

SD2 14.19a 13.54a 55.50a 83.23a

SD3 12.93b 12.82a 51.32ab 77.07b
2019 filiF#E ] Heading stage [18E 1 5 Baijing 1 SD1 14.27b 13.44b 5.29b 33.00c
SD2 23.88a 20.07a 9.71a 53.66a

SD3 20.07a 15.94b 7.16ab 43.17b
£ 1 9 5 Changbai 9 SD1 17.01b 10.69b 5.01b 32.71c

SD2 24.69a 21.55a 9.23a 55.47a

SD3 23.06a 14.47b 6.34b 43.87b
JeAF 31 5 Longjing 31 SD1 14.58b 10.25b 5.55b 30.38¢

SD2 21.72a 17.08a 10.64a 49.44a

SD3 17.42b 15.27ab 7.37ab 40.06b
A Maturity stage R 1 5 Baijing 1 SD1 11.70b 7.93b 33.03¢c 52.66¢
SD2 16.79a 11.29a 50.95a 79.03a

SD3 15.01a 9.12ab 41.83b 65.96b
£ 9 5 Changbai 9 SD1 13.38b 5.71b 36.65¢ 55.74c¢
SD2 18.22a 10.59a 4991a 78.72a

SD3 17.26a 7.56ab 43.31b 68.13b

JeAE 31 5 Longjing 31 SD1 10.67b 6.12a 28.12¢ 44.91b

SD2 15.52a 9.02a 42.89a 67.43a

SD3 12.68ab 8.73a 37.77b 59.18ab

Friz e MA Rz R, 2 i J R iz
EMRFRFER, LA s R R e
IR E Feaz W R I sTik R 43 B SD2>SD3 >
SD1,
24 ABERETURNAEZNRESENXER
1 6 RN, 2018 4F, JK A fili Bl 400 A pi 28 30
TP PR R 5 R E A, iR
WA R PR E )7 5 AU EAOG AhiE
GG Fr R AR R ) 5 7 i S 25 1
FOG s BCGAMIRE T4 BOR SR 5 7 e A 2 TE A
K, AR RE 5 8 AU EAL,

FERCAVYI 2 B35 IEAHDCE . 2019 4F, /KRS 258 T4 0
PR AR R AR S e R AN B 4 1 7
MR A MR R R SRR A R Al
DI 3 ) 5 7 AR R IR ARG s IR T
B RS R R R IEAEE, BARRRELE
SRR 5 A 3 IEATG

T R, 2018 4F, JKAEZEEE A A T
Yy iz B B R IERDS, R AR
R IR MY i SR
WFEIEMS. 2019 48, JRREZEE . A AR
Jithia AR R s By 5 i A R IR A
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Table 5 Effects of sowing date on nitrogen translocation in stem-sheath and leaves of direct seeding rice from the heading to maturity stage

L o semhe T Leat BAAAIR  RCREGEAR Tk
iﬁ Clnlll]tfj:ar Sowing o %F% %é$ %J\éﬁ_ E{%@$ l.ncrease of nitrogen Contribqtion of niFrogen
date ans ocatlon2 Translocation Translocanon2 Translocation in panicle (kg/hm®)  translocation to panicle (%)
amount (kg/hm”)  rate (%) amount (kg/hm”)  rate (%)
2018 [ 15 SD1 2.97c 14.97b 10.85b 46.03a 38.87b 35.55¢
Baijing 1 SD2 6.44a 27.39a 16.13a 50.53a 44.93a 50.23a
SD3 5.49b 24.49a 13.47b 49.11a 41.79ab 45.37b
KH9%5 SD1 4.04a 21.00a 10.19¢ 4491a 36.37b 39.13b
Changbai 9  SD2 6.51a 26.65a 14.45a 47.72a 44.63a 46.96a
SD3 5.57a 25.27a 12.54ab 46.81a 42.14a 42.98ab
JAE 315 SDI 4.13a 24.60a 8.55b 42.73b 42.99b 29.50b
Longjing 31 SD2 5.80a 29.01a 12.72a 48.44a 48.44a 38.23a
SD3 4.92a 27.56ab 11.57ab 47.44a 45.11b 36.56a
2019 1% SDI 2.57b 18.01c 5.51a 41.00a 27.74c 29.13b
Baijing | SD2 7.09a 29.69a 8.78a 43.75a 41.24a 38.48a
SD3 5.06a 25.21b 6.82a 42.79a 34.67b 34.27ab
KH9%5 SDI 3.63b 21.34a 4.98b 46.59a 31.64b 27.21¢c
Changbai 9  SD2 6.47a 26.20a 10.96a 50.86a 40.68a 42.85a
SD3 5.80a 25.15a 6.91b 47.75a 36.97ab 34.38b
Tt 315 SDI 391c 26.82a 4.13b 40.29b 22.57b 35.62b
Longjing31  SD2 6.20a 28.55a 8.06a 47.19a 32.25a 44.22a
SD3 4.74b 27.21a 6.54ab 42.83ab 30.40a 37.11b

R6 KEZIRBHEENANETHRMEZRRESTENEXRY

Table 6 Correlation coefficients between rice yields and accumulations of dry matter and nitrogen

AEAy sapr Ty s F £ Translocation of dry matter A ZE LR Translocation of nitrogen
Year Organ 7 Heading stage JEH Maturity stage 7 Heading stage SN Maturity stage
2018 224 Stem-sheath 0.949™ 0.934” 0.559" 0.451
I F Leaf 0.413 0.223 0.822" 0.843"
T Panicle 0.643 0.894” 0.885" 0.679
2019 254 Stem-sheath 0.857" 0.804™ 0.936” 0.9317
i H- Leaf 0.901 0.825 0.8917 0.924”
f# Panicle 0.428 09117 0.859” 0.9417

T AT AR ISR 0.05 #10.01 KF BEME, T

Note: “and ~ indicate significant correlation at the 0.05 and 0.01 levels, respectively. The same below

xR ERETURNARHEESENHEXEY
Table 7 Correlation coefficients between rice yields
and translocations of dry matter and nitrogen

car Organ of dry matter of nitrogen
2018 ZE# Stem-sheath 0.918" 0.548
i H Leaf 0.813" 0.769"
T Panicle 0.716 0.533

2019  ZE#Y Stem-sheath 0.992" 0.826"

I H Leaf 0.956" 0.924”

fi# Panicle 0.937" 0.870"

3 g

REWZ KA A T bR, SRR F IR
Ji, BRI KRR RG-S Y B B RE
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HHR (R P SR AT SRR TR, 8
FPRIFESE 2, ZSRURIG N, SRR R R,
R RREL. BIEER, BEEREIEE, AR
TE 144~158d /K AF s Ah = | b E IR, AT
1 125d ARG i Rl = i s 1. ARl R
FOH, BRI HEIR nT 48 R B R A AR S 4 5
R, HFRAC T AR, HXEARRE AT R AR
WA FHOCHE TR, =i 5185 Tk
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Effects of Sowing Dates on Yield, Dry Matter and
Nitrogen Accumulation and Translocationin Organs
after Anthesis of Direct Seeding Rice

Sun Qi, Geng Yanqiu, Jin Feng, Liu Lixin, Zheng Huantong, Guo Liying, Shao Xiwen
(College of Agronomy, Jilin Agricultural University, Changchun 130118, Jilin, China)

Abstract

accumulation and translocation of dry matter and nitrogen after anthesis. Direct seeding rice Baijing 1, Changbai 9 and

The present research aimed to explore effects of sowing date on yield of direct seeding rice, the

Longjing 31 were used as experimental materials, and three sowing dates (SD1, SD2, SD3) were set up. The yield,
the accumulation and translocation of dry matter and nitrogen at the heading and maturity stage under three different
sowing dates were determined. The results showed that the dry matter and nitrogen accumulation of each organ of the
three varieties at heading stage and maturity stage, the dry matter and nitrogen transport of each organ from heading
to maturity stage are shown as SD2 > SD3 > SDI. Correlation analysis indicated that existed significiant positive
correlations between yield and dry matter accumulation at maturity stage, from heading to maturity stage, significiant
positive correlations between yield and dry matter translocation of leaf at maturity stage. Under the experimental
condition, the delayed sowing date, the productive panicle number and seed setting rate of the varieties were increased,
and enhanced the yield, increased dry matter translocation amount and translocation rate of each organ. The yield,
accumulation amount of dry matter and nitrogen of all varieties were the highest under SD2 treatment, and the SD2
treatment was the suitable sowing date.

Key words Direct seeding rice; Sowing date; Yield; Dry matter; Nitrogen; Accumulation and translocation



