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Effects of nitrogen fertilizer operation and chemical regulation
on yield and lodging resistance of double cropping rice

YUAN Shuai, SU Yuting, LI Hairong, GUO Songyuan, CHEN Pingping, Y1 Zhenxie"

(College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: In order to systematically study the effects of nitrogen fertilizer operation and chemical regulators on the yield
and lodging resistance of double-cropping rice, this study used early rice varieties Luliangyou 996 and Zhuliangyou 819,
and late rice varieties Hyou 518 and Shengtaiyou 018 as materials, field experiments were carried out with different
nitrogen fertilizer operation methods(amount ratios of tillering fertilizer, ear fertilizer and grain fertilizer, N1, N2 and N3
were 7:2:1,6:3:1, 5:4:1 respectively) and chemical regulators(C1 and C2 were paclobutrazol and chitosan
oligosaccharides). The results showed that nitrogen fertilizer operation and chemical regulation had a significant impact
on rice yield, and the yield of early and late rice varieties was the highest under N2C2 treatment, mainly through
increasing the effective panicle number of plants. Compared with N1 treatment, N2 and N3 treatments decreased stem
height, internode length and center of gravity height, increased stem thickness, stem wall thickness and internode fullness,
enhanced stem lodging resistance, and N2 was better than N3 treatment. Compared with C3, both C1 and C2 reduced rice
stem height, center of gravity height and internode length, and increased stem thickness, stem wall thickness and
internode fullness, thereby improving rice lodging resistance. In the view of interacting effects, the N2C1, N2C2 and
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N3C1 treatments had larger stem diameter and stem wall thickness, shorter internodes between inverted 3 and inverted 4,
higher internode fullness and bending resistance, and lower lodging index. Considering the lodging index and yield traits
of each variety comprehensively, N2C2 treatment, which used spraying chitosan oligosaccharides at the early jointing

stage under the condition of 6 : 3 : 1 ratio of tillering fertilizer, ear fertilizer, and grain fertilizer, could improve the

lodging resistance of double-cropping rice and obtain the highest yield at the same time.

Keywords: double cropping rice; nitrogen fertilizer operation; paclobutrazol; chitosan oligosaccharides; chemical

regulation; yield; lodging resistance
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Table 1 Yield and yield composition of early rice under different treatments

A A A0 hm?) ERERE TR

KEWIfL 819 N1C1 322.2d 86.2
N1C2 334.6¢d 916
N1C3 294.3e 83.9
N2C1 377.7ab 815
N2C2 398.6a 89.9
N2C3 354.3bc 82.4
N3C1 352.3bc 86.2
N3C2 374.1ab 87.1
N3C3 316.6de 82.3

N1 317.0c 87.2

LRI BERE(Chm D) SRR hm )
27.5b 77.8ab 6.0cd 5.8¢c
24.8d 85.5a 6.5bc 6.2bc
27.3bc 80.1ab 5.4d 5.3d
28.4a 74.8b 6.6bc 6.3bc
25.0d 81.0ab 7.4a 7.0a
27.9ab 77.3b 6.2cd 5.9¢c
27.2bc 75.9b 6.3cd 6.0bc
26.9c 80.6ab 7.0ab 6.7ab
27.9ab 79.0ab 5.8d 5.4d
26.5 81.1 6.0b 5.8b
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ml Al EL EREEU(A0* hm?)  AEERURIEL TR A5Y0RM ERETR(thm?) SIBRFE R hm )

N2 376.9a 84.6 27.1 777 6.7a 6.4a
N3 347.7b 85.2 27.3 785 6.4ab 6.0ab
c1 350.7a 84.6b 27.7a 76.2 6.3b 6.0b
c2 369.1a 89.5a 25.6b 82.4 7.0a 6.6a
c3 321.7b 82.9b 27.7a 78.8 5.8b 5.5¢

FEWif 996 N1C1 328.1bc 86.7a 25.8d 76.9 5.7¢ 5.5¢
N1C2 342.6b 85.5a 27.1c 783 6.3bc 5.9hc
N1C3 292.6d 80.0ab 26.7¢ 78.6 49d 4.7d
N2C1 348.0b 80.8ab 27.9hc 80.7 6.4b 6.1b
N2C2 378.2a 86.3a 27.3¢ 80.0 7.2a 6.8a
N2C3 305.9¢d 80.4ab 28.5b 76.9 5.4cd 5.2cd
N3C1 336.9b 75.9b 29.3ab 783 5.9¢ 5.6¢
N3C2 359.1ab 76.9b 30.2a 81.1 6.8ab 6.6a
N3C3 298.1d 74.3b 30.1a 776 5.2cd 5.0cd
N1 321.1b 84.1 26.5 779 5.6b 5.4b
N2 344.0a 825 27.9 79.2 6.3a 6.0a
N3 331.4ab 75.7 29.9 79.0 6.0ab 5.7ab
c1 337.7a 81.1 21.7 78.6 6.0b 5.7b
c2 360.0a 82.9 28.2 79.8 6.8a 6.4a
c3 298.9b 78.2 28.4 777 5.2¢ 5.0c

[FIF S AR R — A Fl—E RN, C 5 NC FAR)A IR 22 595 Gi T4 5 L (P<0.05),
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Table 2 Yield and yield components of late rice under different treatments

iRl ARFR ARRER(0% hm ) BRI TRIBTRg B90RI% B R(Chm?)  SEBRT ES(Ehm?)
7R 018 N1C1 342.1ab 100.8b 28.7a 67.4ab 6.7b 6.7b
N1C2 360.2a 120.2ab 26.2cd 67.2ab 7.5ab 7.0ab
N1C3 302.6d 113.3ab 29.1a 66.0ab 6.6b 6.3c
N2C1 351.7ab 117.7ab 29.1a 61.5b 7.4ab 7.2a
N2C2 360.8a 126.2a 27.3abc 68.4ab 8.5a 7.4a
N2C3 330.1bc 110.3ab 28.7ab 71.4a 7.4ab 7.2a
N3C1 349.2ab 133.7a 24.9d 65.3ab 7.4ab 7.2a
N3C2 356.5a 129.4a 26.4bcd 63.0b 7.7ab 7.3a
N3C3 309.2cd 112.1ab 28.1abc 72.7a 7.1ab 6.8b
N1 335.0b 111.6 28.0 66.9 6.9b 6.7b
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b bR AEEEU(A0t hm?) RIS TRISRg RN HETTR(thm?) SEERPER(Ehm?)
N2 347.5a 118.1 28.4 67.1 7.8a 7.3a
N3 338.3ab 125.1 26.5 67.0 7.4b 7.1ab
C1 347.7a 117.4 27.6 64.7 7.2 7.0ab
c2 359.2a 125.5 26.6 66.2 79 7.2a
C3 314.0b 111.9 28.6 70.0 7.0 6.8b
H{f 518 NiC1 316.9bc 103.0ab 29.6a 725 7.0ab 6.1ab
N1C2 326.9abc 97.5b 28.7a 70.0 6.2ab 6.3ab
N1C3 307.7¢ 115.2ab 24.6¢d 68.1 6.0b 5.8b
N2C1 323.4abc 116.5ab 27.1abc 69.6 7.1ab 6.6a
N2C2 342.3a 109.6ab 28.0ab 68.0 7.4a 6.8a
N2C3 336.9ab 122.4ab 23.9d 70.7 6.9ab 6.6a
N3C1 321.5abc 123.2a 26.4abcd 724 7.1ab 6.4ab
N3C2 331.4ab 108.1ab 27.9ab 67.4 6.9ab 6.4ab
N3C3 323.0abc 120.6ab 24.90bcd 66.4 6.4ab 6.3ab
N1 317.2b 105.2 27.6 70.2 6.4b 6.1b
N2 334.2a 116.2 26.3 69.4 7.1a 6.7a
N3 325.3ab 117.3 26.4 68.7 6.8a 6.4ab
C1 320.6b 114.2 27.7a 715 7.1a 6.4ab
c2 333.5a 105.1 28.2a 68.5 6.8a 6.5a
C3 322.5b 119.4 24.5b 68.4 6.4b 6.2b

[EIFVECHE AR TR — AP i~ RN, C =l NC BRI 22 5745 Ge 1255 3 (P<0.05).
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Table 3 Lodging resistance of rice stems of early rice under different treatments

PEALBRR, 2 AN AMEl 3 FnfEl 4 SR AT i3k
PR CL, C2. C3MKIRFEML, mizs i JisEmnEIR+s
BRI S, Horp C1 5 C3 b F Al Ay 25 F ik i
FKNo HAEPMNRTR, 2 AShFE 3 FE 4 RS
Proi¥Ll N2C1 s, BURFEEEILL N2CL 1
% 2h Ji%E, REWITE 996 LA N2C1 AU fi%, #RMi
i 819 18] 3 5 LL N2C2 ik , 128 4 15 AY1LL N2C1
) Ao

. e e JIIN 25 J74E/(N em) FBRFEEU(N em N
8345 1) 45 8345 18] 45 8345 18] 4
PRI 819  N1cC1 10.21ab 10.89ab 4.45 5.32ab 43.58b 48.85¢
N1C2 10.32ab 9.99b 5.31 6.26a 51.45ab 62.66a
N1C3 9.21b 9.36¢ 5.38 6.34a 58.41a 67.75a
N2C1 10.75a 12.13a 4.41 5.18b 41.02b 42.70¢
N2C2 9.53ab 11.49ab 422 5.26b 44.28ab 45.78¢
N2C3 9.58ab 9.30¢ 451 5.46ab 47.08ab 58.71ab
N3C1 10.73a 11.48ab 456 5.31b 42.40b 46.25¢
N3C2 9.78ab 10.91ab 4.74 5.88a 48.47ab 53.90ab
N3C3 9.39ab 7.84d 5.24 5.99ab 55.80a 76.40a
N1 9.01 10.08b 5.05 5.98a 51.96 59.33a
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- e BTN Z5 i J1%E/(N em) BEURFEEI(N em N
8345 {8 4% {83 {8l 4% {83 15 477
N2 9.95 10.97a 438 5.30b 44.02 48.31b
N3 9.97 10.08b 4.85 5.73ab 48.65 56.85a
C1 10.56a 11.50a 4.47b 5.27b 42.33b 45.83b
c2 9.88ab 10.80b 4.76ab 5.80a 48.18a 53.70b
C3 9.39% 8.83c 5.04b 5.93a 53.67a 67.16a
RO 996 N1C1L 9.67ab 10.92b 4.76abc 5.70ab 49.22¢ 52.20d
N1C2 9.99a 10.53b 5.16abc 5.87ab 51.65bc 55.75d
N1C3 7.88¢ 8.87d 5.57a 6.71a 70.69a 75.65b
N2C1 10.01a 12.02a 4.34c 5.33b 43.36c 44,34
N2C2 9.42ab 10.09¢ 5.01abc 6.64ab 53.18bc 65.81c
N2C3 8.81bc 9.42cd 5.40a 5.97ab 61.29ab 63.38c
N3C1 9.61ab 10.92b 4.56bc 5.59ab 47.45¢ 51.19d
N3C2 9.52ab 9.69cd 4.82abc 5.88ab 50.63bc 60.68¢c
N3C3 8.53c 7.13e 5.48a 6.65ab 64.24ab 93.27a
N1 9.18 10.11b 5.16 6.09 56.21 60.24a
N2 9.41 10.51a 492 5.98 52.28 56.90b
N3 9.22 9.25b 4.96 6.04 53.80 65.30a
c1 9.76a 11.29a 4.55b 5.54b 46.62b 49.07c
c2 9.64a 10.10b 5.00ab 6.13ab 51.87b 60.69b
C3 8.41b 8.47c 5.48a 6.44a 65.16a 76.03a

RIS EHEAN A T BER A — g A Al —RZ (N, C 8 NC TLAR)AbBIR] Y 28 541 GE i 28 X (P<0.05).
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Table 4 Lodging resistance of rice stems of late rice under different treatments

o Beir 1N 25H J14E/(N em) FBRFEHU(N em NY)
Hﬂﬂ ﬁi@
18] 377 18] 475 18] 395 f8) 47 {8 397 5] 4747
R 018 NICL 11.13ab 12.03bc 5.38bc 6.37¢ 48.34cd 52.95¢
N1C2 11.33ab 14.28a 7.83a 9.15a 69.11b 64.08¢c
N1C3 9.06c 10.87cde 6.08bc 7.24bc 67.11b 66.61bc
N2C1 11.76a 12.79ab 5.17¢ 6.26¢ 43.96d 48.94e
N2C2 11.66a 11.75bcd 6.14abc 7.20bc 52.66bcd 61.28d
N2C3 10.35bc 12.41bc 7.10ab 7.40bc 68.60b 59.63d
N3C1 10.11bc 11.06cde 6.20abc 6.57¢ 61.33bc 59.40d
N3C2 10.06bc 10.27de 6.22abc 7.16bc 61.83bc 69.72b
N3C3 7.12d 9.75e 6.48abc 8.10ab 91.01a 83.08a
N1 10.51a 12.39a 6.43 7.59 61.18ab 61.26b
N2 11.26a 12.32a 6.13 6.95 54.44b 56.41c
N3 9.10b 10.36b 6.30 7.28 69.23a 70.27a
c1 11.00a 11.96a 5.58b 6.40b 50.73c 53.51c




5% 50 &5 2 W EINAE  FAEE % Sk 2E AT R X B B R A A R R 7
= 4(5)
. BT 1IN il F35E/(N em) IR FEHU(N em NT)
B Rl Qb3

834y 8 477 8 377 8 477 8 377 477

c2 11.02a 12.10a 6.73a 7.84a 61.07b 64.79b

C3 8.84b 11.01b 6.55a 7.58a 74.10a 68.85a

H {f 518 N1C1 11.06a 14.91a 6.22b 7.41b 56.24d 49.70d
N1C2 10.15abc 14.39ab 8.38a 9.66a 82.56ab 67.13bc
N1C3 9.50cd 13.83ab 8.3% 10.03a 88.32a 72.52ab

N2C1 10.95a 14.79a 5.94b 7.07b 54.25d 47.80d

N2C2 10.64ab 14.67a 8.23a 9.48a 77.35b 64.62c

N2C3 9.30cd 13.81ab 7.86a 8.97ab 84.52ab 64.95¢

N3C1 9.75bcd 13.42ab 6.21b 7.30b 63.69c 54.40d

N3C2 10.04abc 13.11ab 7.89a 9.95a 78.59b 75.90a

N3C3 8.88d 12.37b 7.90a 9.3% 88.96a 75.91a

N1 10.24a 14.38a 7.66 9.03 74.80 62.80b

N2 10.30a 14.42a 7.34 8.50 71.26 58.95b

N3 9.56b 12.97b 7.33 8.88 76.67 68.47a

c1 10.59a 14.37a 6.12b 7.26b 57.79¢ 50.52b

c2 10.28a 14.06a 8.17a 9.70a 79.47b 68.99a

c3 9.23b 13.34b 8.05a 9.46a 87.22a 70.91a

RGN Rl — A AP %N C 5 NC T )b BIR] 92 S S 247 X (P<0.05).
996 =S HIMIZERE IS IS A BRI 22 5 AN B 25

32,2 3TEAS EAFM IR R vh
H 2 5 AT, RIS AL 2R s X K a2
SIS — s, bRk
FEZEFT P ER IR (1 52 M FR B A
ARIRNEZEZE, 2 NFzER . HOSE .
PSR T T R BRI N1, N2, N3 K
WRIEAR, Hodr, BEWGHE 996 N1 Fl N2 By H.0 5 i
FET N3 B, BRPIE 819 19 N1 By e K i 2%
=T N3/, mkEEOL 996 FTY I EE AL FEIA] TG T
HIESE; 2 ANARP Y ZERE LR KT R 7R R B
PR N2, N3, NIARKEEIS, e 2 ASahFh N2 (Y
) e B T NL ALBEAY, AR 819 i N2
SR RNZERE LR 25 1 LAt 2 AR, TR A

AR, 2 ASERZER . FO S
BRI M T EE R B €3, C2. CLAKIK
BRARG; T 2 A SRR ZEREJRLRE K 45 ) FE SR
MR, F£BA C1, C2. C3 fRIKFFMK, 2
AR I SO R 2R RE LR Ab B R B 2 5, Cl
1 C2 WAL B = T C3 Y.

HARRLBRG, BRRGIL 819 AUZEEr . FLOENE .
PSRRI R T S EERLA N1C3 W, Z5H1.
ZEREELRE R A FESE R N2CL Aldsers . Bliafl
996 7EHAFALIE N AR RRI R FFLAE, N1C3
SEFRRY R . HO L BRSO R B

i, N2CL A2 | 2ERE L E I 40 [A] 7 S A

*5 AELEFREEFTRMIEMLER

Table 5 Physical properties of early rice stems under different treatments

BE W Efpom  TOEEHom CESR  EHUmm ZeeRgmm o iem RIS em )
B3 a4y @3 4
PRI 819 Nic1  72.81c 37.91bcd 8.37ab 5.45ahc 1.16hc 756ab  3.86ab  28.95ab  30.29bcd
N1C2  84.3la 41.01a 8.48ab 5.33abc 1.08cd 8.45a 442ab  25.07bc  28.56cd
N1C3  84.55a 41.10a 9.03a 5.24bc 1.02de 8.85a 446a  2336c  26.17d
N2C1  71.75c 36.98d 7.76b 5.85a 1.31a 7.11b 336b  30.63a  37.56a
N2C2  83.88a 38.97abcd 7.83b 5.63ab 1.25ab 8.09ab  4.30ab 28.49ab  35.84ab
N2C3  8353a 40.73abc 8.97ab 5.55ab 1.16bc 8.57a 443ab  25.45bc  33.0labcd
N3C1  7131c 37.47cd 6.81b 5.52abc 1.26ab 7.03b 3.63ab  29.61ab  37.29ab
N3C2  78.93b 40.51abc 8.75ab 5.28abc 1.22ab 7.22b 428ab  27.94abc  35.22abc
N3C3  82.14ab  40.92ab 8.50ab 4.89¢c 0.98e 7.94ab  4.30ab  26.16abc  33.20abcd
N1 80.56 40.01 8.63 5.34b 1.09c 8.29 4252 2579  28.34b
N2 79.72 38.89 8.19 5.68a 1.24a 7.92ab  4.03b  28.19a  35.47a
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%+ 5(%)
SF O Eom WOREem WESORRG  SEUmm 2 Emm — oI PRESIRG em )
B39 47y 39 4Ty
N3 77.46 39.63 8.02 5.23b 1.15b 7.40b 4.07b 27.90ab 35.24a
Cl 71.96b 37.45b 7.65b 5.61 1.24 7.23b 3.62b 29.73a 35.05a
C2 82.37a 40.16a 8.35a 541 1.18 7.92a 4.33a 27.17a 33.21a
C3 83.41a 40.92a 8.83a 5.23 1.05 8.45a 4.40a 24.99b 30.79b
[t 996 N1C1 73.09b 36.93b 7.8ab 5.65a 1.27a 7.62cd 4.49 27.3labc  34.08ab
N1C2 84.01a 39.23a 9.03ab 5.64a 1.25a 8.93abcd 4.32 23.16cd 31.65hbc
N1C3 85.91a 39.30a 9.42a 5.07b 1.12b 10.15ab 4.88 19.77d 28.55¢
N2C1 67.92c 37.85ab 7.40b 5.79 1.28a 7.92cd 4.13 30.43ab 37.23a
N2C2 84.48a 38.30a 8.84ab 5.64ab 1.30a 8.40bcd 4.36 31.69a 34.45ab
N2C3 85.49a 39.32a 9.33a 5.52ab 1.24a 10.34a 474 24.33bcd  31.13bc
N3C1 69.60c 35.90b 7.65ab 5.86a 1.24ab 7.41d 441 26.02abcd  36.71a
N3C2 84.94a 38.58a 8.60ab 5.71a 1.20ab 8.97abcd  4.43 25.40abcd  34.89ab
N3C3 84.89a 38.66a 9.32a 5.81a 1.21ab 9.43abcd 441 22.42cd 32.71abc
N1 81.00 38.49a 8.75 5.45 121 8.90 4.56 23.41b 31.43b
N2 79.30 38.49a 8.52 5.65 127 8.89 4.41 28.82a 34.27a
N3 79.81 37.71b 8.52 5.79 1.22 8.60 4.42 24.61b 34.77a
C1l 70.20b 36.89b 7.62b 5.77 1.26 7.65¢C 4.34b 27.92a 36.01a
C2 84.48a 38.70a 8.82ab 5.66 1.25 8.77b 4.37a 26.75a 33.66a
C3 85.43a 39.09a 9.36a 5.47 1.19 9.97a 4.68a 22.17b 30.80b

SRR 5 8
M 6 FIAL, RULzZAREE], 2 A nfig=E

[Al—FZE (N, C 8% NC HAE)Ab Bl ()22 54 G iT2¢ 2 XL (P<0.05).
JEEFE M TR FESEE RECR  C1, C2., C3 KK

. B EE L FRZEAE R KT R B KEER LN
N1, N2, N3 {RKFEL, HAakgt 018 (1) N1 2%
T BRSO S T NS Y, EO R EE A (A]
KA PA I B 255 2 DAFPRIZEH . KRR
JE R FESEEE Y RPN N2, N3, NL AR IR,
ot 2 A SR A 2SR AN 2R RE JELRE b B R G i 22
S, N2 A5 R SRR 2 T NL Y.
AR, 2 A RZER . FLO SR
TR C3. C2, C1 RWR[(E, H C2
i C3 WX B E R T CLAY; 2 45 BAZE e i it
¥FRIN C2. C3. CLIKIKR#L, H C2 5 CLuff
FEREES; SRR, 2 MFZERL . 2Rk

Ik, £ SR ZEAH RN 2L REJEL R Ab 3R] o 25 5, CL iy
[ TR B T C3 M. BAEAFREH, 2 A ShFP iy
K. BRI R ERLL NIC3 fyf &, H
ZRfif i DL N1C2 WfRe Ry, 254 ZEREJRRE I 1]
FESLFEILL N2C1 F s o

ZEAR . MRS, 5 NLARBRAHEL, N2,
N3 AbFRIEIN T Z5HH | ZEREJEEE RN [ SRS, BE
T M. \EOMERTEE, H N2 g E
=R FRSEEE 5 C3 AL, C1. C2 HyREHS M=EH |
ZEREJERE | WIRFEACE, H Cl A PR MREm .
O E AR, BERI RS v
C1 e m/KRahtEl kR I+ C2.

*6 AEEEREEFTRIEMR

Table 6 Physical properties of late rice stems under different treatments

BE A Epem WOFEn SSEURIG EHUmm SR mm e PIRIFES: (g )
W3 Eaw  E3n HaD
EZE 018 N1C1 80.36d 43.65ab 8.94bh 6.30 1.28 7.19ab 3.59 26.74ab 35.51bc
N1C2 90.19a 45.11a 11.28a 6.29 1.27 8.25ab 3.52 26.77ab 33.10bc

N1C3 92.10a 45.50a 9.67ab 6.32 1.24 8.72a 3.86 21.77b 31.58¢

N2C1 79.20d 42.39ab 8.43b 6.78 1.39 7.17ab 3.48 31.03a 42.68a
N2C2 88.16abc 45.20a 10.01ab 6.64 1.31 7.53ab 3.72 30.45a 38.03ab

N2C3 89.00ab 45.46a 10.38ab 6.67 1.35 8.44a 3.84 26.44ab 37.08abc

N3C1 79.51d 40.04b 8.69b 6.58 1.30 6.44b 351 28.47a 35.75bc
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= 6(4)
AR am o Emem D emm RSN em )
w5 fem Jit/g 18] 3745 8] 475 18] 375 18] 475
N3C2 84.92¢ 44.96ab 9.78ab 6.42 131 7.37ab 3.48 29.05a 34.13bc
N3C3 86.17bc 45.07a 9.85ab 6.54 1.29 7.60ab 3.12 26.88ab 33.54bc
N1 87.55a 44.75 9.96a 6.30 1.26 8.05 3.66 25.09b 33.40b
N2 85.45ab 44.35 9.61ab 6.70 1.35 7.71 3.68 29.31a 39.26a
N3 83.53b 43.36 9.44h 6.51 1.30 7.14 3.37 28.13ab 34.47b
C1 79.69b 42.03b 8.69b 6.55 1.32 6.93b 3.53a 28.75a 37.98a
Cc2 87.76a 45.09a 10.36a 6.45 1.30 7.72a 3.57ab 28.76a 35.09ab
C3 89.09a 45.34a 9.97a 6.51 1.29 8.25a 3.61a 25.03b 34.07b
H{f 518 NicC1 85.80b 48.09b 10.73ab 7.00ab 1.27abc 9.31b 3.94b 25.08ab 35.43abc
N1C2 95.19a 53.69a 12.63a 6.81ab 1.24bc 11.62a 4.85ab 22.10ab 30.71bc
N1C3 95.3% 53.80a 11.59ab 6.57ab 1.23bc 12.40a 5.17a 20.84b 29.98¢c
N2C1 84.40b 47.39b 10.43b 7.31a 1.42a 9.21b 4.02b 27.11a 37.37a
N2C2 93.22a 52.80a 12.46a 7.04ab 1.38ab 11.61a 4.77ab 24.12ab 35.78abc
N2C3 94.96a 53.19a 11.51ab 7.03ab 1.36ab 12.30a 5.10a 21.63ab 32.69abc
N3C1 82.64b 46.72b 11.01ab 7.26a 1.28abc 8.06b 4.07b 26.42ab 36.61ab
N3C2 94.45a 52.27a 11.43ab 6.80ab 1.25hc 11.60a 4.70ab 23.55abh 33.68ahc
N3C3 93.86a 52.00a 11.10ab 6.43b 1.20c 12.12a 4.36ab 22.01ab 30.79bc
N1 92.13 51.86 11.65 6.79 1.25 11.11 4.65 22.67b 32.04b
N2 90.86 51.13 11.47 7.13 1.39 11.04 4.63 24.29a 35.28a
N3 90.32 50.33 11.18 6.83 1.24 10.59 4.38 23.99ab 33.69ab
C1 84.28h 47.40b 10.72b 7.19 1.32 8.86b 4.01b 26.20a 36.47a
Cc2 94.29a 52.92a 12.17a 6.88 1.29 11.61a 4.77a 23.26ab 33.39%ab
C3 94.74a 53.00a 11.40a 6.68 1.26 12.27a 4.88a 21.49b 31.15b

[FlF s ARl R — A Fl—BE RN, C 5 NC HAR)A IR Y 22 595 Gi 145 L (P<0.05),

3.2.3 ABX M

AR AT BT 4 SR (3 7)RB, KRS 19 R BT IR
FEPE S ZEFF RO R DT, 8] 3. 31 4 1A
eir 1 5 2EE L EO e B AT T B R N A
FHMAOC, HIEM, ZEREJERE N1 A e oA B
OB IEARDG 3] 3. 3] 4 T sl o R AR
RAGECS 2 m . SO, R, WK

L S AN A RSG5 2R TR e S A
REGAMSC. AT, RFEEEFFRIPLIT ST B
FHEVRIEECZ Z RPN ZER, B[R] R A PR
IKFEDUEIRBE T oM — 2k, FRfREsmy . B0 B A
WAHREE, Sem A e i, REA AR = 2
FHLEIRAE S o

F7 EFFHERSERRITAN. SHOEREREHNEXRY
Table 7 The correlation coefficient between stem traits and stem bending resistance, bending moment and lodging index
ESIRERIN — — R - -
EN O R FAZEEE T i ZEHL ZEREJLE RELIENE TR FE L
18] 3 5hedn ) —0.257** -0.102* -0.138* 0.404** 0.374** —0.291%* 0.170*
181 3 1Al e 0.883** 0.632** 0.910%* —0.228** —0.381** 0.591** -0.230**
{5 3 A {EIfRFE %L 0.357** 0.442%* 0.119* —0.287** -0.076 0.438** —0.301**
5 4 i h —0.284** —0.341%* -0.077 0.130* 0.146* -0.163* 0.235**
{5 4 3535 i 146 0.804** 0.701** 0.879%* —0.331** -0.169* 0.547** ~0.303**
1] 3 T ERFEEL 0.223** 0.516** 0.187* —0.425** —0.465** 0.121* —0.202%*

o ok A BICRTE 0.05, 0.01 K3
4 Hie5ihg
BFTE0o 200, RO FHAEE 405 B R A A

2L BRI AR T B TCRU BER AR, 4R KA
SRR, MO RORER, ITIREHE = ROCR . AT
i, TEMFIEREZIET, ARBEALE %5
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