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Lodging resistance mechanism of super rice Lianjing 7
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tion, Lianyungang 222001, China)

Abstract: It is an important subject to develop lodging-resistant varieties for the high-yielding, high-quality and safe
production of rice. The lodging-resistant mechanism of rice Lianjing 7 was studied using lodging index as a measuring stand-
ard of lodging resistance. None-lodging-resistant medium Japonica rice Zhongjing 12-9 was set as control. Lianjing 7
showed short basal internode 1(11) and internode 2(12) , small increase of plant height, heavy dry matter of internode per
unit and leaf sheath, and good stem plumpness. The basal internode breaking-resistance exhibited positive correlations with

stem wall thickness, stem dry matter, leaf sheath dry matter, dry matter of internode per unit, and fresh weight from inter-

node to plant top, and no correlations with plant height, gravity
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S Al = 5 TR [ SXGC(2015) 138 ] 1T 354 internode to top. The short basal internode and good stem
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Table 1 Lodging percentage, grain yield and its components of super rice under different N applications
Al1BI 0 281.4Cc 139.4ABab 39 227.2Cc 95.3Bb 27.3Aa 10 205.7Cc 9 829.5Cc
A1B2 0 322.4Bb 149.2Aa 48 094.6Aa 94.3Bc 27.2Aa 12 336.1Aa 11 755.7Aa
A1B3 0 348.1Aa 139. 1ABab 48 406.8Aa 92.9Cd 26.9Aab 12 096.9Aa 11 718.7Aa
A2BI1 20 283.5Cc 127.3Bb 36 089.6Bd 96.5Aa 27.1Aab 9 437.9Dd 9 150.0Dd
A2B2 70 312.0Bb 142.9ABa 44 584.8Bb 94.5Bc 26.8Aab 11 291.6Bb 11 232.4Bb
A2B3 100 343.5Aa 126.7Bb 43 521.5Bb 91.2De 26.5Ab 10 518.3Cc 10 226.4Cc

187 5 A2 FORE 129 BI . Jifi4li % 150 kg/hm?® B2 2l % 300 kg/hm? B3 4% 450 kg/hm? . [5l—F AR [RI KNG FRESY B s 2 5
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Table 2 Breaking resistance( BR) , bending moment( BM) and lodging index ( LI) of each basal internode of super rice Lianjing 7

FEHREE 1 45 SLHEE 2 ] FEHRHS 3 AT SLEREE 4 ]

RS g o ERIREC Puirh AlloE BIMREEEC Birh illosE EMRIEEC bk WiihiE BMRIEEK
(g) (em-g) [(em-g)/g] (g) (em-g) [(em-g)/g]  (g) (em -+ g) [(em-g)/g] (g) (em - g) [(em - g)/g]

Al 2294.2Aa  2032.9Aa 88.6Bb 1034.1Aa 1697.1Bb 164. 1Bb 399.4Aa 1487.9Aa 372.5Aa 234.4Aa 1096.8Aa 467.9Aa

A2 1673.3Bb  1805.5Bb  107.9Aa 756.2Bb 1726.9Aa  228.4Aa  418.3Aa 1181.6Bb 382.5Bb  210.1b  896.9Bb  426.9Bb

AlBI 3068.2Aa 2 033.4ABb  66.3Ee 1 818.8Aa 1 830.9Bb 100. 7Dd 571.4Aa 1508.8Aa 264.1Dd  199.0Cc 1123.9Aa 564.7Aa
AIB2  1980.7Cc 1999.1Bc 100.9Ce 1002.7Bb 1 770.3Ce 176.6Cc 406.4Dd 1421.8Bc  349.8Cc  236.4ABb1 044.7Bb  441.9BCcd

AlIB3 1833.7Dd 2 066.3Aa 112.7Bb 579.9De 1 867.4Aa 322.0Bb 220.4Ff 1533.1Aa  695.6Aa 267.8Aa 1 121.8Aa 419.0Cd
A2B1  2007.6Bb 1767.9Cd  88.1Dd 804.4Cc  1570.5Dd  195.2Cc  440.5Cc 1085.3Cd  246.4Dd  231.9BCd 1 034.8Bb  446. 1BChe

A2B2  1732.4Ee 1573.7De  90.8Dd 703.6Cd 1393.0Ee  198.0Cc  496.2Bb 1057.9Ce 213.2Ee  199.2Cc  720.2Dd  361.7De

A2B3 1279.4Ff 2 074.9Aa 162.2Aa 461.6Ef 1 840.0Bb 398.6Aa 318.3Ee 1401.7Bc  440.3Bb 199.1Cc  935.7Cc  469.9Bb

Al A2 BI B2 B3 W& 1 7, =GR AR NG B3 2R 25 535 0. 01 H10. 05 /K5 [7l— 31 v R[] il Fi -5 6000 F o
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Table 3 Correlation coefficients among the LI, BR and BM

. i RS 1491 FHREE 2 45 FHREE 3 451 FEREE 4 1R
Ay th e Bidr s Bl Iy Bidr &t 1 Bidr it
#MT S IR -0.510" -0.150 -0.631" 0.070 -0.704** 0.212 -0.774™  -0.552*
B4 A1 0.791 ** 0.634 0. 632 0.828 **
i 129 fEIR4EEL -0.801 -0.249 -0.795* 0.423 -0.621* 0.379 -0.100 0.937
i 0.334 0.200 0.342 0.258
=LA AR SR ) 0. 05 10,01 B EIKFE,
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Table 4 Internode length and plant height of super rice under different N applications
4o PRI (om) i BB ORI RO
11 I» B3 14 15 (em) (em) (em) (%)
Al 3.61Bb 9.01Bb 15.53Bb 19.67Bb 31.80Aa 18.52Aa 98.47Aa 43.91Aa 44.59Aa
A2 4.89Aa 13.62Aa 16.62Aa 20.62Aa 25.50Bb 15.15Bb 96.74Aa 44.13Aa 45.62Aa
A1B1 2.62De 7.40Ff 12. 92Ff 20.70Dd 32.00Aa 19.20Aa 94.84Fe 40.84Dd 43.06Cc
A1B2 4.08Cd 9.56Ee 16.66Dd 19. 82Ee 31.82Aa 18.82Aa  100.76BCb  44.30Bb 43.97Cc
A1B3 4.12Cc 10.08Dd 17.00Cc 18. 50Ff 31.58Aa 17.54Bb 99.82Cc 46.58Aa 46.67Bb
A2B1 4.00Cd 11.52Cc 15.08Ee 21.86Aa 25.66Ab 13.60Cc 92.80Dd 40.10Ee 43.21Dd
A2B2 4.46Bb 13.40Bb 16.28Bb 20.08Bb 26.94Aab  15.94Bb 97.10Bb 44.50Cc 45.83Bb
A2B3 6.14Aa 15.94Aa 18.51Aa 19.92Cc 23.90Ab 15.92Bb  100.33Aa 47.78Aa 47.62Aa

A1,A2 B1 B2 B3 W31 ;10 ~ 15 435l R ARSI 158 1 258 5 ARl IRl —3 G (B AS W] R/INE 2643 | 38R 22 5735 0. 01 10 05

E K- ; 3 h R [R] SRS IR F LA RS R KNG B2l o 22 55435 0. 01 F10. 05 8 3 /K-,
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EEMZHTHRESFEMRTZEEROZME L FRE o it S0 114D 4 a0 T AR RS, 2245k 3] s AR A R
2 5 SN REENE 7 5 25k E 2L B R TR

R5 FAREREXBLEBER 7 SEFFHEEMEESERNZMN

Table 5 Stem diameter and stem wall thickness of super rice under different N applications

ZEFFHE (em)

==

ZEREJERE (mm)

OB
11 2 13 14 11 2 13 4
Al 0.573Aa 0.476Bb 0.411Ab 0.388Ab 1.032Aa 0.851Aa 0.740Aa 0.672Aa
A2 0.580Aa 0.498Aa 0.436Aa 0.398Aa 1.073Aa 0.851Aa 0.746Aa 0.649Ab
A1B1 0.597Aa 0.476Dd 0.441Bb 0.419Aa 1.040BCc 0.832Dd 0.684Ff 0.628De
A1B2 0.566Cc 0.490BCc 0.408Cd 0.390Cd 1.060Bb 0.880Aa 0.804Aa 0.704Aa
A1B3 0.555Dd 0.462Ee 0.386De 0.355Ef 0.996Dd 0.840CDd 0.732bd 0.684Bb
A2B1 0.576Bb 0.510Aa 0.431Bc 0.399Bc 1.040BCec 0.836Dd 0.760Bb 0. 608Ef
A2B2 0.597Aa 0.497Bb 0.468Aa 0.414Ab 1.150Aa 0.865Bb 0.753Cc 0.673Cc
A2B3 0.566Cc 0.487Cc 0.408Cd 0.381De 1.030Cc 0.852BCc 0.725Ee 0.665Cd

A1, A2 BI B2 B3 WL 1 #;11 ~ 14 W3R 4 i, F—3h SR IR R KNG 443 B3R R 25 5735 0. 01 F10. 05 257K W — 8 FoR [ i A 5
RIE A A AR R KNG FREA R FRR 22515 0. 01 A10. 05 WK,
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Table 6 The dry weight of stem and leaf sheath and internode per unit in super rice of Lianjing 7 under different N applications

e ZEFF TR (g) T B (g) L] T B (mg/em)
11 12 13 14 11 2 3 14 11 12 13 14
Al 0.135Aa 0.156Aa 0.183Bb 0.227Aa 0.269Aa 0.411Aa 0.419Aa 0.403Aa 39.90Aa 27.30Aa 29.50Aa 34.11Aa
A2 0.128Aa 0.168Aa 0.239Aa 0.194Bb 0.206Bb 0.356Bb 0.397Ab 0.374Bb 28.52Bb 15.14Bb 14.27Bb  9.64Bb
AlB1  0.156Aa 0.162Abc 0.208Bb 0.278Aa 0.340Aa 0.472Aa 0.434ABa 0.438Aa 62.90Aa 51.10Aa 64.80Aa 77.65Aa
A1B2  0.128Aab 0.162Abec 0.170Bc¢  0.218Bb  0.322Aa 0.424Ab 0.442Aa  0.424Aab 31.37Cc 16.95Cc 12.36Dd 15.84Bb
A1B3  0.120Ab 0.144Ac 0.172Bc  0.184BCc 0.144Cc  0.336Bc 0.382BChc 0.346BCc 25.42Ee 13.85Dd 11.33Ee  8.84Ee
A2B1  0.136Aab 0.184Aab 0.216Bb 0.222Bb  0.250Bb  0.422Ab 0.418ABa 0.402Ab 34.00Bb 19.33Bb 14.32Cc 11.77Cec
A2B2  0.136Aab 0.198Aa 0.324Aa 0.196BCc 0.234Bb  0.344Bc 0.410ABCa 0.392ABb 26.46Dd 13.25Ee 18.39Bb  9.37Dd
A2B3  0.112Ab  0.122Bd 0.176Bc  0.164Cc  0.134Bb  0.302Bc  0.362Ccb 0.328Cc  25.11Ff 12.84Ff 10.10Ff 7.78Ff

Al,A2 Bl B2 B3 WL 1 ;11 ~14 W34 i, [R5 @A AR R/NG F 85 m 22 535 0. 01 F10. 05 8 KT [F/]—3 R TR i f S
RIEH A G RIAR KNG FBE5 51 R 22 5735 0. 01 F10. 05 E K,
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Table 7 Correlation coefficients between breaking resistance, lodging index and main physical characteristics of rice stem (n=18)
Bidfr Ay N
H A TiH
1 2 3 14 11 2 13 14
M S e -0.132 -0.138 -0.345 -0.157 0. 490 0.341 0.263 -0. 154
O E 0.174 -0.168 0.115 0.174 -0.183 0.347 0.082 -0.187
ARR E O g 0.053 -0.061 -0.246 0.053 -0.072 0.088 -0.116 -0.073
REIGIRS -0.545" -0.475" -0.225 -0.243 0.447 0.439 0.481 -0.118
Evin 0.033 0.295 0.078 0.246 -0.076 -0.519" -0.110 0.157
ZERER 0.531* 0.468 " 0.396 0.265 -0.717*  -0.639*  -0.570" 0.090
T 0.801* 0.491* 0.289 0. 672  -0.473" -0.479* -0.360 -0.454
-8 T o 0.554 " 0.811* 0.663 ** 0.772*  -0.513" -0.483 " -0.076 0.048
BN ] 0.840 ™ 0.617* 0.733* 0.521*  -0.469" -0.632*  -0.241 -0.384
REIGIE-SHENEN -0.130 0.031 -0.052 0.826 " 0.497" 0.206 0.051 0.297
RS E U B 0.907 0.927* 0.944 * 0.919*  -0.487" -0.582* -0.530*  -0.337
it i3 0.791 " 0.634 ™ 0.368 0.828 "  —0.150 -0.071 -0.212 -0.352
TR 129 KR -0.543" -0.771*  -0.300 -0.200 0.738 ** 0.754 * 0. 665 ** 0.125
O -0.472" -0.841*  -0.375 -0.172 0.516 0.643* 0.583*  -0.081
AEX E 0 e -0.567" -0.657"  -0.336 -0.108 0.140 0.346 0.318 -0.263
RIERS -0.219 -0.568 " -0.591*  -0.613* 0.240 0.487 * 0.389 0.091
ZEFFHL -0.412 -0.512" -0.718"  -0.016 0.211 0.664 ** 0.813* 0.437
ZEBEJE 0.088 0.347 0. 169 0.345 0.216 -0.117 0.166 -0.321
ZEFFT TR 0.449" 0.401 0.466 0.556 ** 0.021 0. 660 ** 0.955 * 0.512*
4 T BT 0.525" 0.838* 0.696 ** 0.789*  -0.002 -0.491" -0.112 0.081
BT [R) T BT 0.416 0.532* 0.617 ** 0.641*  -0.295 -0.316 -0.318" 0.397
REIGIE-SHENES 0.417 0.536" 0.813% 0.644*  -0.29%4 -0.312 -0.316 0.395
WM ETE fTE 0,901 ™ 0.943* 0.938 ** 0.903*  -0.497" -0.695*  -0.524*  -0.290
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