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Culm lodging resistance characteristics of bowl seedling mechanical-trans-
planting rice
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Abstract: The bowl seedling mechanical-transplanting rice had higher yield than the blanket seedling mechanical
transplanting rice, so it’ s important to study the lodging resistance characteristics of the howl seedling mechanical-trans-
planting rice for providing the theoretical guidance for high yield cultivation. The experiments used indica/japonica hybrid
rice, japonica hybrid rice, indica hybrid rice and conventional japonica rice as materials. By comparing with the blanket
seedling mechanical-transplanting rice, the lodging resistance of the bowl seedling mechanical-transplanting rice was stud-
ied. The results showed that the differences of culm lodging resistance between two transplanting treatments were very sig-
nificant. The lodging index of the bowl seedling mechanical-transplanting rice was inferior to blanket seedling mechanical-

transplanting rice, however, the breaking force (BF) of

1S H 29 :2016-04-30 the basal four internodes, bending moment (BM) and the
BEETH IHERE EQHEAE ST HCX(15)1002] ;4% lodging resistance were higher than blanket seedling me-
PEAT L (4l ) BHIFE 15 (201303102) 537 M K # B 08T chanical transplanting rice. And the bowl seedling me-

BT H (2015CXJ042) 3 ITHE R =58 TR H chanical transplanting rice had slightly lower ratio of gravi-
[SXGC(2015)325] ty center height to plant height, heavier dry weight of stem
EER N AR TL(1984-) I VLIRHUT A, W, PRI, EZ NS4 and single panicle weight at the heading stage and the mat-
P P BRI S S # S o (E-mail) gbwyx@ 126. com uration stage. Compared with blanket seedling mechanical-
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transplanting rice, the length of the 1st-3rd basal internodes of bowl seedling mechanical-transplanting rice was shorter, and

culm diameter, dry weight of the internodes and dry weight per unit internode were higher. The results of correlation analy-

sis showed that the breaking resistance had very significantly negative correlation with lodging index. The breaking resist-

ance of the 1st, 2nd, 3rd, 4th internode had very significantly or significantly positive correlation with plant height, gravity

center height, wall thickness, dry weight of culm, dry weight of leaf sheath, dry weight of unit internode and bending mo-

ment, and had very significantly negative correlation with the ratio of gravity center height to plant height. The bowl seed-

ling mechanical-transplanting rice had stronger culm, so it had stronger stem lodging resistance.
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RUE R (25%0) 270 kg/hm? | FEEE S5 REAC L
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Table 1 The breaking resistance, bending moment and lodging index of basal internode in rice under different mechanical transplanting ways
BLFRER 1 9] HHRE 2 1] HFRE 3 4T HHRER 4 45TH]

Bl

ﬁie Yol Bl BIRAEEC o SlOE BIREEEC Py SO BURASE Pt SR EHATEEL
(kg) (em-g) [(em-g)/g] (kg) (cmg) [(em-g)/g] (kg) (em-g) [(em-g)/g] (kg) (emeg) [(em-g)/g]

HEZSRE W15 BREIHIE 4.95Aa3 421.2Aa 69.1Aa 2.83Aa2640.3Aa  93.4Bb  1.98Aa2001.7Aa 101.1Bb 1.18Aa1250.4Aa 105.9Bb

jéﬁiu I'lllifr":':l

FEWMIAF 4.87Bb3396.3Ab  69.7Aa  2.73Bb2598.8Ab  95.3Aa  1.79Ab1976.4Aa 110.4Aa 1.02Bb 1204.8Aa 118.1Aa

G 2640 KM 3.94Aa2 852.7Aa  72.4Bb  2.41Aa2354.4Aa  97.7Ab  1.52Aa1576.5Aa 103.7Bb  0.82Aa 1 040.3Aa 126.3Bb

FEWHIAA 3.41Bb2 726.8Ab  80.0Aa  2.37Ab2326.4Aa  98.2Aa  1.29Bb1464.0Ab 113.1Aa 0.76Bb 997.8Ab 132.0Aa

ZAHERE W8 5 PRETHLIE 2.80Aa2475.0Aa  88.5Ab  1.79Aa1923.0Aa 107.2Bb  1.11Aa1 148.1Aa 103.2Bb 0.53Aa 707.1Aa 132.9Bb

FEWHAA 2.62Bb 2 370.3Bb  90.5Aa  1.61Bb 1 803.6Ab 111.7Aa  1.02Bb 1 102.3Aa 108.1Aa  0.49Ab 689.6Aa 140.7Aa

W55 BRMMUE 2.90Aa 2 222.4Aa  76.6Aa  1.74Aa1883.1Aa 108.1Bb  1.06Aal 112.7Aa 105.2Bb 0.79Aa 9%41.8Aa 119.2Bb

FEWHIAE 2.59Bb 2 108.9Ab  81.5Bb  1.60Bb 1 768.5Ab 110.4Aa  0.92Bb1073.8Ab 117.2Aa  0.75Aa  903.4Ab 125.5Aa

HHERE THRE3 5 BATHPLG 2.18Aa1775.7Aa 81.6Bb  1.47Aa1523.9Aa 103.4Bb  0.90Aa1052.7Aa 117.5Bb 0.51Aa 727.4Aa 143.3Aa

BEMUE 2.04Bb 1 738.4Aa 85.3Aa 1.37Bb 1488.0Ab 108.9Aa  0.81Bb 982.4Bb 121.3Aa 0.48Ab 699.0Aa 145.0Aa

BOEKE 24 PRIEHUR 2.70Aa 2 089.4Aa  77.4Bb  1.65Aa1722.5Aa 104.5Bb  1.02Aa1177.1Aa 115.0Bb 0.52Aa 718.5Aa 138.2Aa

FEHMIAH 2.49Bb 1 992.7Ab  79.9Aa  1.55Bb 1 638.7Ab 106.0Aa  0.91Ab1097.3Bb 120.3Aa  0.49Ab 687.6Ab 140.3Aa

ZSHIRE M 6 5 SREHIAE 3.42A2 2 755.0Aa 80.5Ab  2.19Aa2223.9Aa 101.5Ab  1.38Aa1477.5Aa 106.9Bb 0.81Aa 1054.6Aa 130.2Ab

BEWMIAH 3.27Bb 2 685.3Bb  82.0Aa  2.15Ab2 199.0Aa 102.2Aa  1.25Aa1404.1Aa 112.7Aa  0.68Ab 947.5Ab 138.5Aa

P IL KPR 3.13Aa2 472.3Aa 79.0Bb  1.91Aa 1 973.2Aa 103.4Aa  1.07Aal149.5Aa 107.4Bb 0.59Aa 845.1Aa 143.7Ab

MU 2.91Bb 2 370.9Ab  81.4Ab  1.85Bb 1 939.6Aa 104.6Aa
[Fl—F AR R/ NG F-BE53 53R 25 53K 0.01 F10. 05 12 E7KF,

0.93Ab 1 086.3Ab  116.8Aa  0.53Ab  781.1Ab 147.4Aa
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Table 2 Correlation coefficients among the lodging index, breaking resistance and bending moment

. FEFREE 1 A51A] FHEFRER 2 1A FEFRE 3 A1) LR 4 5]
UL

sl K E/1% /il ikl Ei1% /il ik Eii% /il Bl R
BIRIEEL  -0.779 -0.615"* -0.901 ** -0.840 ™ -0.653 * -0.526* -0.914 ™ -0.823 ™

* LTI AN SR ) 0.05 F10.01 BEKF,

2.2 FRHUEABHEFRLE P RVAELIE TE T A 45 1T R 445
Ny N, N IHRBEAER U P 20l F AR R LI Jy 2K I 20 B HLA > B8 L

B BLI <BE B UL T N, 500 K B B bR BL R 4) R IFI 8 R I b 900 2 5

K TR EHLIE . SERB 0T R R eh RS A SRR > A SR> s MRS

T BLI > BE LI (3 3) , R[4 700  F E35

£3 TRNBAEHTEKESHE

Table 3 Internodes length and culm wall thickness of rice under different mechanical transplanting ways

FHAE (em) AR (em)
eI H A GIRCIE.
N, N, N, N, N, N, N, N,
AREZeschE WIS BRmiHLE 3.05 11.34 18.86 26.86 0.88 0.82 0.76 0.60
R B 3.34 11.58 18.32 25.32 0.85 0.80 0.72 0.58
k2640 EREHLIG 3.07 8.44 14.26 19.78 0.72 0.68 0.62 0.52
BT P 3.95 8.66 14.68 19.38 0.63 0.62 0. 60 0.51
FesckEfE mEs S B 4.16 9.76 16.34 17.57 0.73 0.73 0.69 0.54
BT P 4.44 9.58 14.60 17.03 0.70 0.69 0.65 0.52
WSS PRRHLG 3.16 10.90 16. 88 19.76 0.68 0.64 0.61 0.51
ALK 3.68 9.96 16.76 19.16 0.67 0.61 0.59 0.50
WHAERE  TH3S B 2.18 7.70 13. 14 18.55 0.58 0.55 0.48 0.44
BB 2.26 7.98 13.68 18.05 0.57 0.53 0.46 0.48
Wizti24  BREHLAG 2.13 7.70 13.16 17.70 0.61 0.57 0.51 0.47
BT P 2.21 7.36 13.26 16. 64 0.60 0.56 0.50 0.44
ARG Witk 6 5 BRTEIHLATG 3.34 7.82 15.66 19.84 0.72 0.70 0.65 0.50
B HHLAA 3.68 9.36 14.80 19.46 0.70 0.68 0.62 0.50
WRE L SRS 3.48 8.34 16.76 19.58 0.74 0.72 0.67 0.51
RV B 3.58 9.03 16.55 19.12 0.70 0.69 0.65 0.50
NI ~ N4 43053 7m MEER ) 25 1 256 4 451H],
2.3 ARENFEKERERERSHRE H2EE BRI U R 2K T o R AR T B

2 P DT FORRERORR R BRBE T B 2R T ASIRI A ) 3 B A RIRE 2% S A > 2 SRR, 2 SSH
Pk AR R R B IS SR UL, AR RS TR (3R 5) o AR R R B P <
B 77 2] e T i A S T Bk B i . BRI, A RIS Al o AL
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Table 4 The dry weight of culm and unit internode in rice under different transplanting ways

T TH TR () TR T BT i (mg/em)
A ApE A i GIRCIPIE.
N1 NZ N3 N4 N1 N2 N3 N4
HliZeschs MR 1S5 #RbLG 0.105 0.231 0.297 0.315 38.18 20.37 15.75 11.73
BB P 0.101 0.228 0.284 0.296 35.56 19.69 15.50 11.69
Mtk 2640  SREALIE 0.098 0.196 0.255 0.223 31.96 23.22 17.88 11.27
EARLIK 0.092 0.192 0.245 0.217 23.29 22.17 16.69 11.20
ZesckEfs MRS S RHIHLIE 0.098 0.205 0.258 0.234 23.56 21.00 15.79 13.32
BRI ML 0.103 0.200 0.251 0.224 23.20 20.88 17.19 13.15
WSS PR 0.090 0.199 0.245 0.218 28.48 18.21 14.51 11.03
B WP 0.096 0.198 0.223 0.209 26.09 19.86 13.31 10.91
WA TH3S LG 0.076 0.152 0.178 0.167 34.86 19.74 13.55 9.00
B 0.078 0.148 0.174 0.161 34.51 18.55 12.72 8.92
Rizf24 R HLIE 0.080 0.156 0.182 0.170 37.56 20.26 13.83 9.60
BRI ML 0.082 0.151 0.179 0.165 37.10 20.52 13.50 9.92
FZSHEE P 6 S BRI 0.094 0.179 0.207 0.197 24.85 22.92 13.22 9.93
EARIKT 0.089 0.181 0.191 0.192 23.10 19.28 12.91 9.87
PR IL SRS 0.084 0.181 0.211 0.206 24.14 21.73 12.59 10.52
BB ML 0.086 0.180 0.203 0.199 24.02 19.93 12.27 10.41
NI ~ N4 43053 7m WEERR ) 35 1 256 4 51H],
F5 AENEKEHEEERER
Table 5 Main agronomic characteristics of rice under different mechanical transplanting ways
o BTt P O E AU FC m%%/ﬁéié bli}%*&,ﬁﬁﬁﬁi% Bk S iy
(em) (em) = (%) T (g) TR (g) (g)
mft 15 PR HLIR 146.5Ab 77.0Aa 52.5Ab 7.27Aa 11.35Aa 7.26Aa
AR IRE] 140.2Bb 75.5Ab 53.9Aa 7.14Bb 11.11Bb 6.98Bb
i It 2640 ENIR ] 125.3Aa 64.3Aa 51.3Aa 7.23Aa 11.42Aa 6.94Aa
BT 122.6Bb 63.4Ab 51.7Aa 7.15Ab 11.298Bb 6.69Ab
w8 = ENHEIRE] 119.2Aa 59.8Aa 50.2Bb 6.67Aa 10.57Aa 6.57Aa
DI 114.7Bb 59.4Aa 51.8Aa 6.55Bb 10.30Bb 6.41Bb
wiks 5 PRHT LI 134.6Aa 71.2Aa 52.9Bb 5.20Aa 8.30Aa 5.25Aa
BEH LI 130.4Bb 69.5Ab 53.3Ab 5.11Bb 8.10Bb 5.10Ab
THI3 S PREIHLIR 96.7Aa 39.3Aa 40.7Ab 4.85Aa 7.60Aa 4.16Aa
B HTHLAA 93.2Bb 38.5Aa 41.3Ab 4.65Bb 7.29Bb 4.04Bb
Rzt 24 PR ML 109.3Aa 46.1Aa 42.2Bb 4.98Aa 7.80Aa 4.33Aa
BET P 105.6Bb 46.4Aa 43.9Ab 4.86Bb 7.66Ab 4.22Bb
w6 = PRETHLAA 137.7Aa 76. 1Aa 55.3Ab 6.62Aa 10. 17Aa 6.20Aa
BEHHLE 132. 6Bb 74.8Ab 56.4Aa 6.51Ab 10. 00Ab 6.00Ab
WIS L ENHEIRE] 136.1Aa 73.5Aa 54.0Ab 6.55Aa 9.87Aa 6.20Aa
BB 131.2Bb 72.4Ab 55.2Aa 6.47Ab 9.73Ab 5.94Bb

[Fl—F AR R/ NG F-BE53 53R 25 573K 0.01 F10.05 2 E7KF,
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Table 6 Correlation coefficients of breaking resistance, lodging index and main physical characteristics of rice culm
i B IR F5 %K
RN
N1 N2 N3 N4 N1 N2 N3 N4
PR 0.760 ** 0.740 ** 0.676 0.756 ** -0.526 " -0.490 -0.639* -0.638 ™
O EE 0.687 ™ 0.667 ** 0.594 0.700 ** -0.455 -0.387 -0.612" -0.611"
AFX R e -0.747* -0.742* -0.776 -0.629 ** 0.667 ** 0.875* 0.406 0.395
RIS 0.379 0.521" 0.592" 0.921* 0.025 -0.240 -0.555" -0.782*
1 [RDRLRE 0.878 ** 0.778 ** 0.720* 0.774 * -0.532" -0.545" -0.780 -0.736
REII R R5is s 0.683* 0.731* 0.762* 0.829 ** -0.222 -0.430 -0.764 -0.810™
PO ) 5T 0.967* 0.866 ** 0.503 " 0.271 -0.743 -0.832*  -0.576" -0.419
AR T 0.819* 0.867 ** 0.792* 0.621* -0.350 -0.680*  -0.689* -0.436
PZEZEREI T 0.816™ 0.860 ** 0.782 " 0.614* -0.343 -0.670™  -0.677* -0.425
il i3 0.970** 0.991* 0.986 ** 0.976 ** -0.615" -0.840"  -0.526" -0.823*
* A BIFRRAHSGMEIAF] 0.05 F10.01 BEKF
2.5 AENBKENFEREAKREER RRLBORIF A8 122 ) R BN PR ML S B WP . Bk
ANFEHFK R P BRI E A>T PR R TR i 5B LA 0 2=
UG, H2E il 2, AFRPURKREN AR B 5 (R7),
F7 FENMEAEHTEREHK
Table 7 Yield and its components of rice under different mechanical transplanting ways
fh e L A A e <E§,ie1f:r%> éq i
M 15 ENEEpIR ] 207.0Aa 265. 1Aa 54 882.0Aa 83.6Ab 27.3Aa 12 523.5Aa 12 099.0Aa
WG 204.0Aa 254.1Bb 51 829.5Bb 84.1Aa 27.4Aa 11 943.0Bb 11 554.5Bb
i It 2640 RETHLAA 222.0Aa 263.9Aa 58 582.5Aa 90.2Aa 26.2Aa 13 843.5Aa 13 281.0Aa
WG 217.5Aa 252.5Bb 54 912.0Bb 90.3Aa 26.4Aa 13 087.5Bb 12 774.0Bb
k8 = NP 220.5Aa 245.5Aa 54 133.5Aa 85.9Aa 26.7Aa 12 414.0Aa 11 935.5Aa
B LA 217.5aa 240.4Bb 52 287.0Bb 85.2Aa 26.6Aa 11 853.0Bb 11 448.0Bb
WS 5 NP 286.5Aa 192.8Aa 55 240.5Aa 85.2Ab 27.1Aa 12 759.0Aa 12 483.0Aa
BWLE  280.5Ab 185.7Bb 52 089.0Bb 86.8Aa 27.3Aa 12 337.5Bb 11 862.0Bb
THI3 S PR AL 322.5Aa 156.2Aa 50 374.5Aa 94.5Aa 26.5Aa 12 615.0Aa 12 348.0Aa
BEH LA 318.0Aa 150.7Bb 47 922.0Bb 93.3Ab 26.7Aa 11 938.5Bb 11 629.5Bb
Rzt 24 PR 313.5Aa 160. 8 Aa 50 400.0Aa 94.7Aa 26.8Aa 12 793.5Aa 12 453.0Aa
BEHI P 307.5Aa 156. 1Bb 47 995.5Bb 94.5Aa 26.9Aa 12 201.0Bb 11 827.5Bb
wwithe 5 PREHLIE 199.5Aa 229.7Aa 45 828.0Aa 82.8Aa 26.9Aa 10 201.5Aa 9 804.0Aa
B ML 196.5Ab 220. 6Bb 30 000.0Bb 82.5Aa 27.1Aa 9 693.0Bb 9 430.5Bb
PRSI WHPE  204.0Aa 246.0Aa 50 160.0Aa 78.7Aa 25.1Aa 9910.5Aa 9 306.0Aa
MG 202.5Aa 234.8Bb 47 550.0Bb 78.3Aa 25.2Aa 9 379.5Bb 9 046. 5Bb
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