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L1 REHRSIR IR

T 2017-2018 AEFEVLE AR MY R 2= R Fdl (115°49
53"E 28°46'8"N) #:471 K IR E , ik i A S A0 AR
73 FIPAR 2 5 By e AR A gy B R s B R
B8 73 5l 2 5 SR F 1400k 123 il 115
d R AT RS, R AR S p A i an B
25 (0~20 em) FEASHALYE BT A HLE 30.35 ¢-
ke AR 2.40 g-keg! HUSHE 25. 17 mg kg | AU
84.02 mg-kg™' ,pH{H 6. 1,
1.2 Rt SHEERE

RIS R X, B = £, AP R
W 3 A B HHE (dry direct seeded, DDS) , K FHH
et e iy W Ll £ 21y RS S LR O
FRAN BT 55, W —C B (B SR , (R 8 JS
IR H K 5348 BER FH 18] BRHEIE J7 =5 18 ELH% (wet divect
seeded, WDS) , R 7K 8K 1B 1) 77 =X, Fh+F H i
MR TERUK PRES T B4R , WA — 0 JU3  FH [R) PR 1
ARAS, T AR FH /K 245 R P ] BRI 7 X5 s /K L%
(flooded direct seeded, FDS) % FH KB K 3 7K 3& 1) 7
=, BT H R K L 2~3 em W RIK 2T H#%, W
— AT PRARE 2~3 em ZK)Z, J5 AR B K 738 HR
[ B T =, B, R 3 RE A, /X
20 m®, /X 2 (VAR I P AR R | 45 b B 1
A Bl AHEK URIEK 1 BAHERATE |

I T 2017 47 A 3 H(2018 4EiR% N 7 A 5
FOH&RN 11 A 5 H (2018 4RI 11 H 6 H ) e,
RN TALIMLAR B i Fp i 7 =8, AT RREE N 16. 5
emx16. 5 em, PEHNIGE B8 (1 00 b7 274 B, 35 Fh
R 6~8 R, FAE(N) i N 195 kg-hm ™, H:
FJEAE A EERE BEAR = 42 4, PR (K,0) Jiti &
170 kg-hm ™ A BEAR  FEAR =7 : 3, BEAE (P,O, ) Jife
Fi R 90 kg-hm™, A FVE R FEAE . A B 408 43501
MIRFE FSEEREAL AR, R S O RR R punt
M R RS R (R FERILARAF) .
1.3 JMEMBESAH*
1.3.1 FAral = ENANE LA 3 AN ER B
A 120 FHKREOUAROEEEL, -3 SO gk
B FPRE B/ INX o0 BV EORE 3 38, 8 A Aohr 45 25 5K
RETHiE, B/NXBER S m® KREUEAT PRI,
1.3.2 #%FE FHFEE 15 d, U—1— 00 e
e, PR G, AU R,

T = R B AR ¢ 100% (1),
1.3.3 ke FFHUS 20 d, #5288 LS UL
BRI KRS 10 9, Bt 1 A FE25 310 A~
ZEAER L ABEAR 3 REE e ke R
A B A EE B YYD- 1 Z5FF i B I 2 A (Wi 4G
T R AP B A A BR2A W) ) I 148 555 — 5 (] 25 AT Y
LT 1 F, AR A= RO 2 45 19 25 FF A | 25 RE R
B, AR S S,

ZEM (mm) = (KHWSME+RERISME) /2 (1)

ZEREJE (mm) = RhAME-Rh MR (2)

M M (geem) = 1 FEHB EFE TR B (em) x
AT BRI (o) (3)

BEIRFE R =25 15 (g em) /HTWI 4 (g cm) X
100% (4)

AR E = 25 FFAME (KRB F A, em) /FF
K (em) x100% (5).
1.4 HIESH

X Microsoft Office Excel 2010 A1 DPS 7. 5 84k
AT 00T, 2R LSD Be AT B B MER 56

2 ZEREHSMH

2.1 BEREFRAWEEBFER~EMWM I

e 1 AT, B SR 7 e 5 I AN 3 0 e
Xof 77 e B PR 2 DA R B A Ty R e B AR R R 2R
SN Y38 25 O K AR AR S A Y BLAE
SR8 o T B AR R MR 24 R ) R K, R TR L% O X
T~ ,DDS A it A e, HKCH WDS, i FDS 7 i R
i, 5 DDS 2 % W 3%, 4F ) a ¥ —3, DDS %
WDS FI FDS 347 7. 89% ~22. 21% , % HA&K T X T, I
2 SR T2 73, PR 3. 87%, M~
MR AT, SRS R DDS # & Fh A 3L
B S T WDS F1 FDS, H 5 FDS 22 5% B 3 (H4%
SR G TR ERT WDS Al FDS, H45508 4 FDS 2
S T AR R A% Ak T ) 2% ORI L BB DDS
PR R AR 25 T AR B
2.2 REBAFAMEREEENZIE

FHE 2 Al A1, B SR AL A B PR AE (2017 -2018)
R DDSS>WDSSFDS e H 2% He ik %
K55 WDS Fil FDS A kb, DDS 4 73 5 4F H i %
HAE A 50R 6. 57% ~7. 20% 20. 91% ~23.29% , P4k 2
SHEE N 9. 64% ~ 10.49% . 19. 05% ~ 21.90% , W] UL
DDS 3 R T4 o SR AP A R
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*1 REEAXMEREFEREMAEZRNZMN
Table 1 Effects of dry direct seeded pattern on the yield and yield components of upland rice

iy L s o TS R e TR it
Veans Varictics Treatments mm: panl_czles Grains per See-d selling 1000-grain Actual yild
/(x10%*+hm™") panicle rate/ % weight/g /(t-hm™)
2017 54 73 Hanyou 73 DDS 340. 0a 117.7a 74.2b 25.2b 6. 83a
WDS 310. Oab 119. 0a 77. 3ab 26. 0ab 6. 43ab
FDS 264. 1b 120. 9a 80. 0a 26.7a 5.57b
P 2 5 Huyou 2 DDS 350. 0a 120. 8a 74.9¢ 27.0b 7.07a
WDS 340. 0a 123. 5a 79. 49h 28. 4ab 6. 53b
FDS 281.2b 128. 8a 82. la 29. 8a 5. 60c
2018 54t 73 Hanyou 73 DDS 353. 4a 118. 4a 74. 3¢ 26. 2c¢ 7.10a
WDS 312. 4ab 119. 3a 77.8b 26.9b 6. 20b
FDS 268. 3b 121. 2a 80. 6a 27.5a 5.87b
L 2 5 Huyou 2 DDS 364. 6a 121. 1b 75.7¢ 27.5b 7.20a
WDS 351.2a 123. 8b 79.2b 28. 2ab 7.02a
FDS 283. 0b 129. 7a 82. 6a 29. 4a 6. 05b
Y 1.82 0.14 1. 06 4.51" 2.19
11.90 17.10* 16.45* 87.39™" 2.40
T 61.427* 6.960 ** 88. 67 26. 66 22.26*
YxV 0.05 0.00 0. 00 4.92" 0. 60
YXT 0.30 0.01 0.11 0. 54 0.22
VXT 1.50 1.57 0.50 1.87 0. 47
YXVXT 0.08 0.01 0.28 0.21 0.63

T AR NE TR R R — a AN R AR BR8] 22 5 (B35 (P<0.05) 3 * A1 23513878 0.05 F10. 01 AR BN R EE, Y RRFER; VR F ;T

FoREfEITA, TR,

Note: Different lowercase letters in the same column indicate significant difference among treatments of the same variety at 0. 05 level. * and ** indicate

significant difference at 0. 05 and 0. 01 level, respectively. Y: Years. V: Varieties. T: Direct seeded pattern. The same as following.

®2 BREHAXMERBHERHZI
Table 2 Effects of dry direct seeded pattern on

emergence rate of upland rice /%

Ay MR Varieties

Years AL B Treatments i 73 Hanyou 73 374/ 2 5 Huyou 2

2017 DDS 73. 00a 76.79a
WDS 68. 50b 69. 50b
FDS 59.21c 64. 50c

-4 Average 69. 90 70. 26
2018 DDS 74.01a 76. 80a
WDS 69. 04b 70. 05b
FDS 61.21c 63. 00c

14 Average 68. 09 69.95

2.3 REHBXMEFRANRKENNZm
2.3.1 EAWE WK A EG A ERE
XA R R R (A5 1 T A 582 ) 5 12K 80 5 K

S A R SR AR RGN X 451 R B 52 i A i 3
IR AR RN B 5 =X B AR RN XT3 =45 [ 14 5 i 145 )
W ZEACE . AR ERE 2T A A 7 A7 ok e A
KI5 N DDS<WDS<FDS, HIFAE 2 5 SRk 454k
PA] 2% 5 B3 MK 3545 DDS 5 FDS 2553 .35, DDS &
RS E R IR YR T DDS 5 FDS, HAE — =75
[ A5 FDS 255 B3 s — 15 (B & b B 2E S
HH 5. (2018 4RI 2 5 A RRBRAL) o

2.3.2 FEAF AR R4 TH, MRS ERH T
X ZE R B SR AIVFT A8 500 5 i 241 2k A 35 KO ARy
Xof FF H G B 5 i 3R AR G 2 7K AR 0 A R L AERL
L% ZE R FF TR B50 5 8  EOK S, AN TR B
ST, A 5 G AT 258 | BE L RTFT L 48 B0 R I
DDS>WDS>FDS, H DDS 5 FDS ZEM 545 25 =ik i 3
IR BT 2017 4F 45 Ab B 22 S R B &, 1 2018 4F
DDS 5 FDS 2= 53k i K FF B 45 45045 Ak 2 ] 22 7
3, 260 DDS A F T s 5T R ZEFFRRE
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Table 3 Effects of dry direct seeded patterns on main strem morphology
oy ) ibs Gl s L EVRRL
Year Variios Toamens PR bt Panicle gt o leneh/ e
’ ’ N1 N2 N3
2017 E4) 73 Hanyou 73 DDS 103. 44a 24.22b 6. 16a 8. 50a 14.20b
WDS 104. 10a 25. 34ab 6.41a 9.10a 15. 64ab
FDS 106. 52a 25.81a 6.52a 9.72a 17. 00a
P11 2 %5 Huyou 2 DDS 112. 66¢ 22.79b 6.27a 9.23b 14.29b
WDS 117.31b 23.73a 6.53a 9. 65a 15. 67ab
FDS 119.97a 23.92a 6. 82a 10. 10a 17. 22a
2018 F4)t 73 Hanyou 73 DDS 105. 17¢ 25.18a 6.17a 9.63a 16.12b
WDS 106. 72b 25.41a 6.27a 9.87a 17. 06ab
FDS 109. 69a 26.91a 6. 66a 10. 28a 17.43a
Pk 2 5 Huyou 2 DDS 114.32¢ 23.22¢ 6. 40b 9.01b 16.97b
WDS 117.31b 23.68b 7.23ab 9.55h 18.07a
FDS 121.59a 24.41a 7. 62a 10. 50a 18.22a
Y 17.02* 14.52* 10. 14 14.40 ™ 200. 51
v 665. 24 ** 199.19** 27.08*  20.00* 18. 60 **
54.06 " 38,64 19.48*  30.21* 107. 85
YxV 2.61 2.56 9.90*" 12. 64 ™ 11.03*
YT 0.53 3.54 1.81 0.16 16.92*
VXT 5.87* 1.71 2.69 0.45 0.01
YXVXT 0.72 0.34 1.59 2.43 0.26
TE N1 BB —5 1] N2 55 9 1E) s N3 L 48 =51l
Note; N1; First internode; N2; Second internode. N3; Third internode.
F4 REHEAXESTEZFHENZ
Table 4 Effects of dry direct seeded pattern on basal internode stem characteristics
i o fbs . il E.%J? FFEHR AL _
Years Varietios Treatments Diameter of stem Stem wall thickness Culm phenotype index
/mm /mm /%
2017 54t 73 Hanyou 73 DDS 7. 85a 3.72a 1.95a
WDS 7.35ab 3.52a 1. 84b
FDS 6. 98b 3.46a 1. 72¢
I 2 5 Huyou 2 DDS 7.62a 3.59 1.89a
WDS 7.20ab 3.48a 1.78b
FDS 6.92b 3.42a 1.6lc
2018 5 73 Hanyou 73 DDS 7.73a 3. 64a 1. 88a
WDS 7. 45b 3. 50ab 1.71b
FDS 7.28b 3.49h 1. 62¢
P4k 2 5 Huyou 2 DDS 7.50a 3.56a 1.83a
WDS 7. 00b 3.32b 1. 69b
FDS 6. 82b 3.27b 1. 60c
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xR4(%)
M B 5 TR
i i 3 e R i
L Diameter of stem Stem wall thickness Culm phenotype index
Years Varieties Treatments
/mm /mm /%
Y 0.24 4.07 62.47
\ 30. 66 ** 11.52* 25.14™
T 69.02* 14.93 217.14™
YxV 5.85" 1.76 6.07"
YT 1. 86 0.10 3.38
VT 0.18 0.03 0.38
YXVXT 1. 68 1. 10 1.50

HIZE 5 ATAL, ARGy |t R ELRE 7 025l g
YUl F1 ABRHE RO W 2 1A 8 25 7K AR 5
05 B T AR XSG AR FE 4
PAw IBEN ST R KT E ) S SR S N K W (4 OV
X 25 gt T R A B RAE B R R A K. AR

77 :0F, DDS (1925 il 45 5 AR B AT WDS
M FDS, H 5 FDS 225 .3 ; M4 71484 DDS ¥
T WDS #il FDS, H55 FDS 25 5 Ak g 7K (2017
AEELE 73 ARARERAL ) BB DDS 7 2UA A T

ZERT It 4R S AT DL RE )

x5 REBAXMNEZFAZHENZM

Table 5 Effect of dry direct seeded patterns on mechaiccs characteristic of stem

EA A b3 o il Bidr BEIRFEEL
Years Varieties Treatments Bending weight/( g+-cm) Break force/g Lodging index/%
2017 E4Jt 73 Hanyou73 DDS 1 887. Oc 2 180. 4a 86. 9b
WDS 2 284.4b 2119. 4a 109. 2a
FDS 2 391.9a 2105. 1a 115. 6a
R 2 5 Huyou 2 DDS 2 488.7h 2 028. 6a 122. 6¢
WDS 2 618. 4ab 1 993. 0a 133.8b
FDS 2 711. 6a 1 879. 6b 143. 5a
2018 F4 73 Hanyou73 DDS 1918. 5¢ 2 098.2a 91.8b
WDS 2338.3b 1 989. 4ab 117.9a
FDS 2 471.4a 1 845.9b 134. 5a
R 2 5 Huyou 2 DDS 2 552. 4b 2 064. 3a 123. 2¢
WDS 2 662. 4a 1 962. 3ab 136. 0b
FDS 2 704. 4a 1.828.6b 150. 1a
Y 21.60 ™ 35.61 " 32.55"
v 2274.28* 45.08 466. 90
T 6 74.24™ 50.93* 215.30 ™
YxV 3.47 24,06 ** 11.35*
YXT 0.35 6.98* 5.74"
VXT 143.57* 0. 82 10. 84"
YXVXT 2.72 1.35 1.25
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2.3.3 ZEAFHRERAERFRGMESN HEG6
AR, ZERTPERAE br 5 U R A P A 7 I 35 A A S
(BRI S ERFE B ] AR S ) o 2500 BE AN AT
UREE S ESEIRIIIE S TE S0 ST FX P LE N =
MR FE RGBS D RS Bid ) A
TR, SRR B2 W2 IEAROC, B S
SRR ORHOC (S R RS B R e e AN B, 3R
WA [R) B 7 2T S i b 25 A B e dr o R B AR5 2
SEZERERZ AR R R B2, bR ZEH BEJRE
i R ANAT B RS A R M A R AT AR
B, X ATRESE DDS i i A RARDTEMR A FZ IR
Fo6 EFHERSAAMERBELNEXRI (n=12)
Table 6 Correlation coefficients between stem properties

and breaking resistance and lodging index(n=2)

£zt A i ES
Indexes Break force Lodging index

FRES Plant height -0.739 0.884*
T Panicle length -0.739 " -0. 164

Z5H Diameter of stem 0. 664 * -0. 820
BEJE Stem wall thickness 0.740*" -0. 856
Z5 i 148 Bending weight -0.738 " 0. 963 **
FFAIFEEL Culm phenotype index 0.875™ -0. 826"

R Ay R A G HEAE 0. 05 (R, o5 =0.576) A1 0. 01( R, ¢, =
0.707) K- 5 52 F IR 35

Note : * “ indicates the correlation was significant and extremely
significant at 0.05 and 0.01 level (R, s = 0.576, R, = 0.707),

respectively.

and

3 it

3.1 REBRMEBEKABREFENHN

S ERE (DDS) 23 E N AR /5 AR B
RZ— BAREW KGR X KR 5 050,
S 7 N R a1 S = o S = NS i
S ORI T ARG AR, B TR B 5 5
XTEFE P A RE I, 45 R R W, DDS & WDS il FDS 4
F T4 3 B AR 2. DDS BT
TERABICEN G AT R i, 50K 0 PR S AR, 175
FhRTR FHE B X sh 12, [ DDS H jR) £ 3%
RN, 22 0B IRAS 3 568 S, A M TR
(& ZE B S K AR TR K2, 58
BEPEEZE, H Y SR A EM R AMERT B ¥ 2 %2
F E IR AR, BEACRR (0 TR Y R
NRFE B0, BLARAG A 2 Fs i, P B R e

SR AECHE R B TR IR, AR
PO EREAE A IAE B T R TR e R BE A R R
B, KA =R P AR T A R S
AHAL, DDS A2 i A 7 o IR GA 5. 42% ~22. 63%
55 WDS Fi1 FDS #H Lt , DDS A 5 ™= 8 1 38 i , 5 H:
A2 1R W RSO O, T A AR 1 45 25 F DDS
R BE AR, X S Ak A Y B g 5 SR A
—3 . ULEASRAE SR ZE DDS Rl 7 =R A R T RER
Tt AL, G = LA
3.2 REEHXMNEBERAKKNZMm

ELRE RS R R s R AR R R B I AR, S
SRR A% 7 R 0 R TG, AR TR M, R A R A
e R AR R, K RS S T B e
AR EE= AR SR R A KR A
SO, T B R AL B AT A R A SR A R
Bk e BRI R, A R TR REIR R AR
PGB AR RS SR A R PR
Mo (BT ERELE DDS At 7 =X T Bt IR etk b
AP AR R IR, DDS $5 s R (] 2 5 2K
BEJEL | SR R AA A B e 25 5 X nT R S ARt A
ANREREE S A K Rk 5 X A R R AR A 8 i A AR 4
W, ARG R 30, K R o 25 5 AR, A i b
I EE IOV Ei IR = A L IEWANEIER S BN
K IR FEER AR E > ok KRR BIR 5 25 FF
AR B UIAH G | ZEFF AR 15 )RR 8 5 (AR, A%
WF5EH, DDS I [ 7 b oee ARG ke v 0 2519 Tl < B, 484
T AFRIER R, HAS SR B X T BB DDS A
I TR R A WO AR R R L, 384 AR A2 4 [ 1 25 FF
FESLRE, ULHH DDS HEfin e [ b B b AR AR 0
EIPE BESRAE AR DU RE 07 . IR TR BUR RN K A b
FAGPLEIRRE Y R B bR, AR R RN, 5
WDS Fl FDS A E, DDS R 48 i 25615 [R5 77, B AR
BERFE%, Ui DDS A R F O fb i b 325 FF & 251 i
A R EAEARPTE AR . AH OGO Ml B, bR 2R
HHL B JEL A o AR AR B T AR BT
FUEVRFEEL, X vl fEJE DDS 2 /= A A AR P E R Y £
BRE, B KRR A S FhE 7 3 f B s
TRFRER G B 5NN R A L, AR AT,
P 2 S4E FDS Al WDS #) % A4 T {84k, DDS & UL #{
WA, B, DDS AT & R AEEAR GE 1 IF kA e
=,
3.3 EREBNSTER

B A ERASMEAR BE | K 9% U5 i 5 LA R AR AR 7 20
SRR SAREAIRL I BURI T &R AR AR A e B
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VRN AT R IR R B ROR B SR TR
R B  PAR e oA B X, TR E A A
TR R R BEAY R O 2K AT A B R T
AKX, DDS A3 T 1 I A i R 4w A
[FIIF, DDS Al $2 A vk O ST R RE Ty, 7 — 2 2 I
BT SRR E RS, AL, PRSI E MRS AR
it VEREAR 1 & 2 B TR, ol T G R ol A T 401 7L A
St , G RBR K FDS by SRR AR, 52
Wi foft =t i A, AR TR AR AR PR Tl DDS
B PRSI L S K et TR R, RS AR
K DDS B, 1R 2% G B R A ke ol 2 A 5
APEAR RER BT R AR, DR R RV AR A M AR 7
2 T2 H I 5 A P2 B 0 A A, S BT I ) e

T BRI
4 Zig

AR LE RN, DDS A F1] T 5 w5y 52 L o
1 H B R BARE R 6. 57% ~ 23. 29% 5 54 hn kst i b B
R ret, O PR P 0 Gk 5. 42% ~ 22. 63% , H 2%
P25 F B B SR 0 42 5 DDS A ) 1 v 1t
AR ZEFFUIT ) R ALHE H, BRARAS il 5 () Ak
FRE, A HT R 20 BE R AAF RLFR B S e )
5 I 2 A R IE AR DG OC &, S EIR R B A 3 TR
FHOCGFR Mk AVES il 0 46 S 94 1 S A% b 3% i AR
X, SEMRFEECEN B IEA G, A rh, bR 25
R EJEE 25 AT RS B 2 R i A R BT AT )
FEIRFEH, 25 LAk, DDS XA F) T 58 fin 52 Fe =
it 1 H AR TR S R R BUE R e

SE Lk
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Study on Improving the Grain Yield and Lodging Resistance of
Upland Rice by Dry Direct Seeded in South China

WANG Wenxia YI Yanhong ZHOU Yanzhi TAN Xueming ZENG Yongjun
SHI Qinghua PAN Xiaohua ZENG Yanhua "

( Collaborative Innovation Center for the Modernization Production of Double Cropping Rice, Jiangxi Agricultural University/
Key Laboratory of Crop Physiology, Ecology and Genetic Breeding , Ministry of Education/ Jiangxi Key Laboratory of
Crop Physiology, Ecology and Genetic Breeding, Nanchang, Jiangxi 330045)

Abstract:In order to explore effects of dry direct seeded on stem lodging ability and yield of upland rice in southern
China. Hanyou 73 and Huyou 2 were used as experimental materials, with three treatments of dry direct seeded ( DDS) ,
wet direct seeded (WDS) and flooded direct seeded ( FDS) to compare the effects on seedling emergence rate, yield
composition and lodging resistance of upland rice. The results showed that compared with WDS and FDS, the seedling
emergence rate of DDS increased by 6. 57%~-23.29%, and the differences among the treatments were significant ( P<
0.05). In addition, DDS was conducive to improve grain yield of upland rice varieties and the grain yield increase of the
two varieties was 7. 89%—22.21% and the yield of Huyou 2 was 3. 87% higher than that of Hanyou 73. Through the
analysis of yield components, the increase in grain yield was mainly due to the increase of effective panicles per unit
area. In addition, DDS was beneficial to improvement of the bending resistance and culm shape index of the tested
varieties, reduce of bending moment and lodging index, and the shorter plant height and base internodes were beneficial
to strengthening the stalk growth and increasing stem wall thickness. Stem thickness, wall thickness and culm type index
were significant or extremely significant positive correlation with bending resistance, and extremely significant negative
correlation with lodging index. Plant height and bending moment had extremely significant negative correlation with break
force, but had extremely significant positive correlation with lodging index. In conclusion, DDS was not only to improve
the grain yield of direct seeded upland rice, but also to enhance plant lodging resistance, decrease lodging risk, which
could be popularized in production. This study provides a theoretical basis for achieving high and stable yield cultivation
of upland rice varieties in South China.

Keywords : dry direct seeded, upland rice variety, yield formation, lodging





