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FE: [ HiY ] SRS ) 5500 T 5 B K R R R B X AR St F 7 i g . [ 51k ] ZE o ma & 55
F—KFE (LLT fRiFRH—F5") Se i ) 4 FaEfT R, DA A S HIAE F I 498 i i, &8
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5 PRI, LCBORIR S EEX A . ZRBEGNAS . AR S (leaf area index, LAI). THIA B4%ia%s
AELL Bt S HA e R s . [ 4528 ] B G Rh 2 L )N, A RO EOE s /b, B CRBERGE W Y
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T BERIE N, SRS T SR R B AR RN, 2 TSR, e P B PR E R RIK O (12.0 thm?
PLE). [#58 ] TSR, R R KRR I 2 30 cmx19 em, AR T3S T B
AR, WnaRRg, SCB AR E MR A TTAIRRIER .
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Effects of Sowing Density on Yield of Dry Direct Seeding
Rice under Potato-rice Rotation System

ZHU Haiping', WANG Yaowei’, OUYANG Yiping’, LI Guiyong', LI Ruhui’,
TIAN Shuling?, LI Bingju?, YANG Congdang'

(1. Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650200, China;
2. Institute of Agricultural Science of Lincang City, Lincang 677099, China)

Abstract: [ Purpose] To investigate the effects of sowing density on population quality and grain
yield of dry direct seeding rice under high fertility conditions. [ Methods ] A field experiment was
conducted in high fertility soils under a potato-rice rotation system in Yunnan Province. The super
hybrid indica rice variety, F You498, was used, and five sowing densities were tested: row and hole
spacing with 30 cmx13 cm (CK), 30 cmx11 cm (D1), 30 cmx15 cm (D2), 30 cmx17 cm (D3), and
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30 cmx19 cm (D4). The effects of different densities on seedling emergence quality, tiller dynamics,

leaf area index (LAI), dry matter accumulation and transport characteristics, yield and its components

were compared. [ Results ] With the decrease of seeding density, the number of effective panicle

decreased gradually, the number of single hole tillers increased gradually, and the number of grains

per panicle increased significantly, so that the total spikelets were maintained above 4.4x10%hm’.

The appropriate LAI was maintained with different densities, and with the decrease of seeding

density, dry matter accumulation and accumulation rate after full ear increased, and the harvest

index was improved, so that the grain yield was maintained at a high level (12.0 t/hm* or more).

[ Conclusion ] Under the potato-rice rotation system, reducing the sowing density of dry direct seed-

ing rice to 30 cmx19 cm promotes dry matter accumulation after full heading stage, increases grain

number per panicle, and achieves stable high yields, with cost-saving and efficiency-enhancing effects.

Keywords: rice; dry direct seeding; density; yield; dry matter translocation
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Fig. 1 Leaf age process of F You498
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= MR DB CEBER AR R EE B N T
4, D2~D4 ZbE R HEXTIREH (CK) ¥4 T 7.5% .
17.0% F1 26.3%; F FE] Y .5 AR Bl 6
T 8% BE AR/ N3 A, D2~D4 Ab B A3 591 1o o) BB 2H
HINT-0.7%. 8.7% H120.8% (¥ 2a). Hilli. s>

A s 3001 00 55 R 0T ) R 25 B RS B A % T
WD, SXHRAIAE L, D2~D4 4b PR35
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H 22553 (K 2b). AFERERNE BT 1 i
SR, WIREE 53.2% DL E (B 20).

®1 FREBEMEENHERE

Tab. 1 Seedling quality of different seeding densities
L B L HHTH/% BRI % EA T H0<10"/hm?
density number of seedling emergence per hole emergence rate hole vacancy rate basic seedling number

CK 2.1+0.1a 69.2+2.2 a 23+1.2a 52.0+1.9b

D1 2.2+0.1a 73.1£3.8 a 1.8+0.8 a 65.2439a

D2 2.2+03a 74.449.7 a 2.9+19a 48.3+6.9 be

D3 2240.1a 72.8+4.6 a 3.1£2.7a 41.5+3.7 cd

D4 2.3+02a 75.8+6.6 a 3.7429a 38.5+4.4 d

##: CK. DI. D2, D3FID4[f &R % 535124830 emx13 emy 30 cmx11 ems 30 emx15 cm. 30 cmx17 emM130 cmx19 cm;  FFANF/NG FERER R
#Z7BF (P<0.05); FH.

Note: CK, D1, D2, D3 and D4 represent the seeding densities of 30 cmx13 cm, 30 cmx11 cm, 30 cmx15 cm, 30 cmx17 ¢cm and 30 cmx19 cm, respectively;
different lowercase letters in the same column indicate significant differences (P<0.05); the same as below.

a) . b) i c) _
B mek p L . 70 .
° =Dl b w2 500 =DI b 60+ a a a
< 20| mpn c o g 2 =D pe 8 g N T
ﬁ% = D3 . ‘é§400.mD3 ¢ °\°§50-
& g 15 =D4 bbgb x5 - = D4 b =
N = el £ 300 cCc ma 2
= wy 9 gh >
K< 10 R = == 30
7 o S 200 %2 0l
= 5t a aa ﬁ = ba 2
§ aa # 2 100+ cCc =10t
Wi M SRR Wi sk SRR CK DI D2 D3 D4
SS A PDBS FHS SS  ##IUI PDBS FHS

. CK. D1. D2. D3 fl D4 fy3&F 35 & 4050 30 cmx13 cm. 30 cmx11 cm., 30 cmx15 cm. 30 cmx17 cm F1 30 cmx19 cm; SS. 1}, PDBS.
AR, FHS. F58]; ARVNE FRERIR 227 3 (P<0.05); FE,

Note: CK, D1, D2, D3 and D4 represent the seeding densities of 30 cmx13 cm, 30 cmx11 cm, 30 cmx15 ¢cm, 30 cmx17 cm and 30 cmx19 cm, respectively;
SS. seedling stage, PDBS. panicle differentiation beginning stage; FHS. full heading stage; different lowercase letters indicate significant differences
(P<0.05); the same as below.

2 BEMEEX KRR A EER AR

Fig. 2 Effects of seeding densities on the number of tillers in key stages
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A, EORTRISE R 2 6] 22 573 2% (3 5). 5.1x10%hm*; ERREUREAY AR LA A A 52, 38 m
2.6 JE b B R b HR R R R S & b o B Al A3 BORL RO D T 20.5 K% AN [A] %

2 6 nl . 5XTIA4 (CK) ML, #m#E  MEEZENSFTEE . 459058 ThiEf™
Pl B (D1 ACER) T B 53R A AU, WInT BERARE, HEBEEREFEE RN, BETE
3.7x10°hm’, T I3 A B (D2~D4 Zb B W & REAR E TE 4.4x10%hm’ DL b, 7 AR U RS E A
A RO E S0 2 kD T 4.1x10°, 4.9x10° F11 12.0 t/hm’® ) |

2 TEHEMZEEHHERES (LAD
Tab.2 Leaf area index (LAI) of different seeding densities

I TR
- UG LI IR TS 5 full heading stage
. LAI of panicle differentiation — - - — — - - — ——
density beginning stage mACHEASES  EXOTERYES ReHEEYEK RO TR/ %
high efficiency LAI low efficiency LAI total LAI rate of high efficiency leaf area
CK 5.4+0.5b 4.4+£0.30b 24+03a 6.8+0.3 ab 65.0£3.5a
D1 6.9£0.8 a 5.1+03 a 2.4+02a 7.5£03 a 68.5+2.2 a
D2 4.5+0.2 be 44020 2.240.1a 6.6+0.2 ab 66.5+1.0 a
D3 4.5+0.5 be 42+04b 2.4£0.7 a 6.6x1.1 ab 64.0+4.6 a
D4 43+0.2 ¢ 4.0+03 b 2.140.2 a 6.1£0.3 b 654428 a
*3 TR TYRAREMPRIER
Tab.3 Dry matter accumulation amount and harvest index in different periods
s FESALIE /(- hm ) FrAEI1/(thm ™) JRH/(hm ) LVEIR =k /3
density panicle differentiation beginning stage full heading stage maturation stage harvest index
CK 5.8+0.4 ab 15.74£0.8 ab 22.2+0.5 ab 0.54+0.03 a
D1 6.7+0.7 a 16.4+0.4 a 22.9+0.2 a 0.54+0.02 a
D2 5.1£0.9 be 14.7+0.6 be 21.1+0.4 ¢ 0.57+0.02 a
D3 4.6+0.3 ¢ 14.2+0.8 cd 21.4+0.7 be 0.60+0.06 a
D4 4.740.3 be 13.4+£0.6 d 20.9+0.5 ¢ 0.58+0.04 a
x4 FREIAIENTYRABREMRARE
Tab. 4 Dry matter accumulation amount and accumulation rate before and after full heading stage
FrREIAT FHE
R before full heading stage after full heading stage
density AR E/(t'hm™) BRE/% BB E/(thm™) BURE/%
accumulation amount accumulation rate accumulation amount accumulation rate
CK 15.7+0.8 ab 71.1+4.7 a 64+1.2a 28.9+4.7b
D1 16.4+04 a 71.6+2.4 a 6.5+0.6 a 28.4+2.4b
D2 14.7+0.6 be 69.7£1.8 ab 6.4£03 a 30.3+1.8 ab
D3 14.2+0.8 cd 66.3+1.8 ab 72403 a 33.7+1.8 ab
D4 13.4+0.6 d 64.2+3.7b 7.5+0.9 a 358+£3.7a
3 SEU=R o — 27 )7
3 e P N L e SR SR
— v g fm A B A7 > Py =R
bR, BRH A SRR 150 mgkg ., AR S =
57 FAN e BE \ N \ Y
30 R e UG LR A 7 Y R it 40 mg/kg., HALH S HE T 200 mg/kg Bl Y

s H AT PSR 0 EECR M 5 — P S g IR AT LRIk
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FEReAE, BUIARIT A 7RI 0 M A A i /K A
Al F AL 498 FIREPIIL 1206 B FE Al 7= 543 5 ik

F| 8.7 11 8.0 t/hm®, FE Al 1 F7 X5 7 £ (1) BT R R 4
H 83.8%"", FEAMEF H, AU H 69.0 kg/hm®
AR, KRR A T 12.2 thm?,
HE— 2 UE B T 2 X S — R AR VR AR =T KR 2t
PR, BT R EB
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Tab. 5 Transport characteristics of dry matter

FRSPT A R E/(thm™)

BT B R 8 /(- hm )

2 iy dry matter at full heading stage dry matter at maturation stage FMEEFLE/(thm ) T R /%
density BNt i =t fill apparent translocation amount  apparent translocation rate
stem and leaf panicle stem and leaf panicle
CK 12.840.8 ab 2.9+0.4 ab 9.1+0.3 ab 13.0£0.6 a 3.7+1.0a 36.6+10.5a
D1 13.2+0.2 a 32403 a 9.8+0.3 a 13.1+0.1a 34+0.5a 343+55a
D2 12.0+0.6 be 2.7+0.1 ab 8.6+0.7 b 12.6+0.3 ab 3.5+0.3 a 35242.0a
D3 11.6£0.8 ¢ 2.6+0.1 b 9.4+0.6 ab 11.9+0.4 b 22+0.2b 23.1£1.8 b
D4 11.0£0.4 ¢ 2.5+0.3 b 8.6£0.5b 12.3+0.8 ab 2.3+0.2b 23.6£0.8 b
R 6 BMBEXTEREMBRERNFI
Tab. 6 Effects of seeding density on the yield and its components
W B R H < 10/hm’ AR AL ML X 10 /hm’ SEE )% TR /g PR /(t-hm™)
density  effective panicle number  grain number per panicle  total spikelets number  grain setting rate  1000-grain weight grain yield
D1 33403 a 145.0+8.3 b 48+0.2a 82.2+6.2 a 33.7+0.2 a 12.3+0.3 a
CK 2.9+0.2 b 165.5+17.1 ab 4.8+0.6a 82.1+6.7 a 33.0+1.1a 12.0£0.4 a
D2 2.540.1 ¢ 174.849.2 a 44403 a 83.6+2.7 a 34.0+0.4 a 12.0£0.4 a
D3 2.4+0.2 ¢ 181.949.1 a 44404 a 82.8t1.4a 33.240.5a 12.7£1.0 a
D4 24+0.2 ¢ 183.6+16.6 a 44+0.1a 84.6+1.0 a 33.7+0.3 a 12.2+0.7 a
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