2021 %3 A
Mar. 2021

REBEHE K 241

Journal of Irrigation and Drainage

%405 %34
No.3 Vol.40

YEHS: 1672 -3317 (2021) 03 - 0031 - 09

WREBERTRL M ERM (R) HERKKEERZ

# B gXFL, gt B R, WA, KABEL maTFEL sl
(L TéaA 3 E e AR FRIMR LT A E R+,
A A% 453003; 2.%7 5 LIEAEH TAEsL, Td #7 % 453003)

W B (0] RThEDRBALRE L DL E R, [FE] ATd 42 R L RS 13 AMARE 4
PEA (R) AFFRM S, pATERPILDEREMIK, AW RBEA D SHEEREERG LR, Hit]h
DEAE A XA NN RBITHX R EF LRSI TAERIEX T PO KRSFECHERLL DA (R)
B ERE, READESAF () ARE P EGIRBELAREEREF_THRELE—CLEAN A4
X, fBHXHTEE; EhaMABRFEA MR EEREE AR, 550, 2RBAEMEZRILEEFMTE
EAK. RESH T L2 | BB A RIS Z T W ko St at . K2 LR35 = 7 W A AR AL
KA E IR, RAFIE T AR = Ao dR B ZATHARAR R TEAR IR e AR D AT/F B89 3 A £ AR5 B T 34 s
PR E F R ARE R 83.72%. RS BT YL RBEATIGARE 49 48.11%, X P EREE. BEWK. MRE R
FRYLIWEZRZ, [Zit)] RAKKR WS AT R EAMK, RS, 2EEE. 2HEZLTUER
AR AR ATIGATIE R . KA AL RR G D ERBIF AT RR T, hEAGIARREI, EEARE =T
B K bR B e el e £ BT R B AL R E

% B &AM (R): BRE: AN MURRE; B

hE 4225 :5512.1 XHEARERD: A doi: 10.13522/j.cnki.ggps.2020420

HE, #3F, i, % WRBEELXAESNERM (R) MEMREEMRD]. ERHPK SR, 2021, 40(3): 31-39.
HUANG Ling, YANG Wenping, MEI Peipei, et al. Lodging Resistance of Different Winter Wheat Lines in a Sandy

Fluvo-aquic Soil[J]. Journal of Irrigation and Drainage, 2021, 40(3): 31-39.

03 5

Uit LY BUR Lol L4 /N & m s Far™
R B i B B R 2 — 02, N IR 3 B4y 2T
EVRATHR R BIR, H DAZEATEUR BN i, /N2
AEHHE ], BEE AR SR A AR s, A
JREEHEAN, ZEAT PR IZHT AR, e DL AT S DL R
B, SRS M R A SR SRR R
HF 1 R CE AR I R 2 TR SR B AR
I FEAS R AL S IR BTN A /N it R (R L0 1 22 S 3of
RmF/NEPUEEM ARG EEE L. (i) 257
FLAR S R ZEAT BUBIE A B K, e
ZEATSEER R AT HIN LGRS PUEITE RS MG, =
LT TRV HUR SR I, LRI AR R 1 5 0

Ysks HEA: 2020-07-26

EEWR: HEX ARSI H (51509085); I F 4 R <15 H
(202102110165); Vi 7 44 e KA ) 37 A BA S 1% 100 H
(21IRTSTHNO023); =%5#(H LIl (105020220008)

EH T W (1976-), . T, TN EIEMIK 7 5 i 25O0R FH A
%L, E-mail: hling0801@hist.edu.cn

BEEE: RN (19749, 2. #d%, FENFEEYKS TR0 828R A
5¢. E-mail: smyao@126.com

PR AT 9 22 YK P 88 — T A1 A 2 AT AL B (Hedr
710+ PUERIEEANERSR BRI R & /N 22 () 18]
TRIEREDSE. Baker ZECHA R IR S5 Py
PRl gt A% A SRS ) AARERL (R g s XU
AR /1580, WIRRTARA 2R a1 T kg
PUBREFE . D2 O E BUR I EZ 1, AFED
vt PRI AT R 0 I A 22 S 3 B0 P B R 1 A
FESte mnM. B, KL SRR A SN
FIL L A DR () S HORFE 0 R H RIS 0 11
MZEATPURIMRYE BE A th 2 IR DE ER S 1R AR, IXL
ESENOE YRR AN Pt /AN L ING Al O P S S N
PIRECS MmN EL O R R E B R R, 4
FE /NI BT I, 3 2 A v A L P AL AL
(OO TR FEE e R AR R 1 e e e,
AR TR O, AR TR
i) g B R T Rk A O R AN, R KA
ZATPUEMRAE S 5 ZEAT AT RS . Z5FT
SR BE 705 B S R b B B AR OB,

COIN R Y R i ) - 3] i 4 201 1 2R

31



FEWEHEK 23R hitp://www.ggpsxb.com

+3E, FiHOH, 4Rk (0.2~0.02 mm) S, H
FEZFR S HENR, IR R, SMIEs =
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T, BIENRD R L X HRAE ) 450 R &N (R
AL ANPUEN E B H R SEER RIS B AR .

1 R57HEE

1.1 HHRXER

6T 2013 4F 10 H—2014 4F 6 ALEIMETE
ZiiH 2 B AR TIEA (35°12'N, 113°56'E)
HEAT, 2013 4F 10 H—2014 4F 6 /N4 KT 3%
MY 132.2 mm., iZ3Hh 4358 5 b b i 4=, 0~20 cm
HHEHEMLTN 8.8 glkg, BlAAEZ . SRR AN &40 &
4394 65.3. 15.5 fi1 53.4 mg/kg: 20~40 cm )2 A1

JFN 3.1 glkg, WA SR AT R R i O 20,4

45 1 40.5 mg/kg, #HEAVLET 2 EFR5 0 Hbr
HE LG, Bl B AN G R T DU 2, TR A R T =4,
LRE R TRIE ) 85,
1.2 iK3awHy

I BN /N 13 ANFr (R): FZ 18
(ZM18). J# 22 (ZM22). %41 58 (AK58). H

4 207(BN207). 45 198(HY198). H 4 201(BN201).

MAFE 15 ZMDEE 15 (GMD) . [ 5 207(BH207).
JHZ 26 (ZM26) . H137 895 (ZM895), 13-70 £l 10-8,
SKHRA R ZKBEHLIX 21T, AN AN 10 m? (5
mx2 m), ENER (R) BE 3R, &/NFET 2013
£ 10 A 11 H#%Fh, #5150 kg/hm?, T 2014 4F 6
AVIGR . & A2 MR AT, FE AT A (N
P. KB} 20 1 15 1 5) 450 kglhm? 3L, #h35
HIE R 2 150 kglhm?, /N (R3E 7K K FE T 6 0 43 i
[F 27 H— 8, BREAK AL, Al ESRCTT . fhis
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SPRHEB T, R E
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2 ERE 5

2.1 SRR

AFENERF (R) bR, BORE. K.
ROV RKMEREEAEREER R D, 2F
KT, B2 AR S TR RIS B B3 2 7oK
P (P<0.0D). /NESM (R) AFEMIRIEI R
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9.41%~28.03%; ©H 7 207 F.OEELLEEDT 58 WD
18.97%; iz 22 Miikz 1 SHIKE K, BUEST 58 M
15 895 M1 29.95%~35.90%; KEHT 58 KA — A
lM# K, N6.5cm, L 10-8 FIfEZ 18 11 45.52%:;

B 5 207 ZEMHEHMH, BEAK 201 & 32.53%; 1
SEH A& 201, 13-70 FNJEHZE 18 ZEBEE N
46.43%~86.36% -

&1 ARX DA (R) BEH/FGER

Table1 Differences on morphological characters of different winter wheat cultivars (lines)

mi FRim/em LA lem FK/em F =i K/em ZH/mm ZEEE R /mm

10-8 74.64.7a 41.920.7def 7.140.1f 4.540.5¢ 4,149 ,5abcd 0.490.07ab

13-70 64.5+1.4¢ 42.540.8bcdef 7.640.2cde 5.040.2cde 4.2330.6abcd 0.3340.04de

AK58 58.3+1.1f 40.240.9f 6.540.2g 6.540.5a 4.0720.4bcd 0.4020.05bcd
BH207 73.621.8a 47.941.6a 7.540.3def 5.640.7bcd 4.7530.3a 0.4720.05abc
BN201 67.821.0d 44,841 9abcd 7.940.4cd 5.240.2cde 3.5940.3d 0.2920.06e
BN207 70.6+l.4a 43.94.3bcde 8.140.2bc 4.940.4cde 4,5740.2ab 0.490.06ab

GM1 69.80.8bc 44,743, 7abcd 7.440.4def 5.140.2cde 4.1529.2abcd 0.5540.12a
HY198 70.5+1.7hc 42.842 Obcdef 7.240 4ef 5.4.1bcd 4.2140.4abcd 0.4140.01bcd
ZM895 70.3+.4bc 45.742.3ab 6.610.5¢ 4.840.2de 4.3740.3abc 0.4740.02abc
ZMm1 73.420.6a 45.422.9abc 8.540.7ab 6.140.7ab 3.6920.3d 0.4020.01bcd
ZM18 70.7+1.7bc 40.920.6¢f 7.540.2¢ef 4.530.3e 3.7320.5cd 0.3740.02cde
ZM22 72.540.9ab 45.6+1.9abc 8.840.1a 5.020.2cde 3.9620.2bcd 0.4320.06hc
ZM26 69.0+1.2cd 42.4+ 8cdef 7.440.3def 5.8-40.6abc 4.1920.5abcd 0.460.08abc
FMH 69.7 43.76 7.53 5.26 413 0.43
brEZE 4.4 2.7 0.7 0.7 0.45 0.08

5t R 6.27 6.09 9.44 13.74 11.01 19.57
F 28.60** 3.78** 13.94** 3.96** 211 4.39%*
¥ FASIEREAR/NG TR R RA R SRR 25 53 (P<0.05), THE.
k2 TR & E&tt (R) HEBARMRIAGHK
Table 2 Differences on morphological characters indexes of different winter wheat cultivars (lines)

wi P e K AR R % B T R S TR U % L FE BRI 1% B IR E% B L%

10-8 61.740.9e 59.543.2a 56.240.5f 5.9840.5¢ 11.7440.44ab
13-70 63.1%1.2de 53.6+2.4abcd 65.9+0.2ab 7.8140.5hc 7.7440.2%
AK58 70.242.3a 57.841.2ab 69.020.7a 11.1640.9a 9.7420.64cd
BH207 62.020.9de 55.0=. 1abcd 65.1=1.3bc 7.631.1bc 9.880.65¢
BN201 62.01.0e 54,24 9abcd 66.1+1.5ab 7.6740.1hc 8.1340.90de
BN207 66.9:+1.2hc 59.0+4.6a 62.2+1.0cd 7.00+0.7cde 10.7720.68bc
GM1 63.520.2de 50.65.2cd 64.134.5bcd 7.260.3bcd 13.1242.54a
HY198 64.242.4cde 56.49.4abc 60.81.8de 7.691.4bc 9.8020.80c

ZM895 67.3+1.1b 51.942.8bcd 65. 022.1bc 6.8320.3cde 10.7026.25hc
zZMm1 57.340.8f 49.03.0d 61.943.4cd 8.3140.9b 10.8020.73bc
ZMm18 64.8+2.1bcd 53.3-abcd 57.9+40).6ef 6.3240.3de 10.10-1.18¢
ZM22 61.8422.3¢ 53.21.3abcd 63.022.0bcd 6.9020.3cde 10.240.80bc
ZM26 58,242 5f 48.744.1d 61.422.1d 8.360.8b 11.010.62bc

FHME 63.32 54.02 62.96 7.60 10.34

PR ZE 3.70 4.70 3.80 1.40 1.58

A 5 R 5.83 8.70 6.03 18.10 15.32
F 13.07** 2.33* 8.45%* 8.94%* 6.32**

AFRIKNEZRF (R FESTRPR R A7
ErES (R, BLSEVBIRECL R RECEH N
5.83%~18.10%, Jo#& NHI#H ) 3.10 £, A5 RE AL
TR > AR b > R A R > O v A
>R A SRR S, RS RS R R
ot/ (5.83%), F: bk R R EUR K (18.10%).

FRPT 58 [IRK E A R FR . o FEFNIEER 28 — A [l
R B 3 B R, AR R CFRD 38 N
4.33%~22.44%. 33.52%~86.57%H1 6.13%~22.92%.

10-8 FIF AR 207 FH 5 — 9 [a] APk i A i i v »
bt 1 5. & 895, A 1 SHIEZE 26 &
13.71%~22.14%. 13-70 FTE 4 201 {255/ 5 Z2AH LA
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FAXHRAR, EEEE 151 10-8 P& 30.71%~41.02%.
2.2 EFIRFE

ANTEV A /NG R (2R ) TR 2300 5 — 4 1) () 5 o
TR, R, THEEMRLEFEREES R
. NP (R FIZEFYRRHETE bR 7 KA
K, SR REGUEN 22.0%~33.15%, Ja#E N
RIEH 151 £, 85 REE 19 5> 7o s > 2%
B> i B > i S, HrR R 2 A R R
B/ (22.0%); THEL S REEm A (33.15%), F
B AR EVEE Y 0.34~056 g, 15 207, %
Pt 58 Firhi 37 895 fif i S A XS i, LA ZE 18 I &

A3 ARANEZMN (R) 5

26 15 54.74%~75.79%; H&HSEE 5 AT E TGN
0.107~0.170 g, 5 207. 10-8 FI%&EHi 58 T+ & A Xt
B, EEEAR 207, WF 1 5. AFE 1 SHEFE 26
1 46.43%~86.36% . Fit [ i B AN BE VG L
1.26~2.30 g/cm® 1 0.316~0.794 g/cm®, 13-70 FIF A&
201 %) fF W5 REOAH B, RO AR 3 D
37.22%~106.81%; 4 201, &3 18. 10-8 1 13-70
B2 B A SRR (R BN 45.59%~151.47%.
AN Z Al () FESELFEEAE 13.97~37.67 mg/cm
Z A48k, HAbl 10-8 R, HEFE 207,
895. JHZ 18 F8SLEFIITE 27.6 mg/em LA .
ZHEMNFE. RFEEER

Table 3 Difference on stem density, filling degree of different winter wheat varieties (lines)

f Rl 1 )7 /g TR /g EB5 (g em™) T35 /(g em™) F8 52 /(mg em™)
10-8 0.34740.06de 0.167+40.038ab 1.4040.06hcd 0.6680.02ahc 37.6749.9a
13-70 0.43320.04bcd 0.12340.006¢d 2.2140.4% 0.63240.15ahc 24.5040.1bc
AK58 0.4700.10abc 0.15740.025ahc 1.580.12hcd 0.530-40.06bcde 24.002.1bcd
BH207 0.55740.03a 0.17040.010a 1.5940.21bcd 0.4880.08cdef 30.7745.3ab
BN201 0.36340.09de 0.127+0.038bcd 2.3040.2% 0.79440.07a 24.24+6.4bcd
BN207 0.3700.04cde 0.1100.010de 1.200.13d 0.3560.03¢f 22.4343.2bcd
GM1 0.343:40.05de 0.10740.015de 1.1140.11d 0.346:40.04¢f 21.06:43.0bcd
HY198 0.3730.06cde 0.1176.038cde 1.540.77hcd 0.500-40.34bcdef 23.082.4bcd
ZM895 0.4900.09ab 0.13726.038abcd 1.7840.23abc 0.4960.11cdef 28.71+4.1ab
ZM1 0.397-40.06hcde 0.107+40.015de 1.610.32hcd 0.434:40.09def 17.80-4.3cd
ZM18 0.31740.03e 0.12340.025cd 1.8240.18ab 0.7000.07ab 27.6345.6abc
ZM22 0.36740.01cde 0.11729.006cde 1.5620.2bcd 0.4960.08cdef 23.330.6bcd
ZM26 0.32020.09 0.0800.001e 1.260.32cd 0.31640.01f 13.97+1.5d
A {E 0.40 0.126 1.612 0.52 24.55
it 0.09 0.030 0.44 0.17 7.63
AR5 R A 22.0 255 27.03 33.15 31.06
F 3.92%* 3.41%* 3.44%* 4.27%* 2.74%
1000
800
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5
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_;;
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Fig.1 MS and CLRI of different winter wheat varieties (lines)
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FEHLB R FE AR LS BN 482~766 g, H 5 207, B
207, b 1 SHEZE 22 NGRS BT 58 H
K 201, H£FH 198, AFE 1 SHMEELZ 18 &
54.74%~75.79%, HZEREZE. ZEMPEREETITE
Fl N 10.77~16.72, FAC 201 HIPUEMRIEEURIG,
oAl S PP B 19.74%~55.29%
2.4 AR MR 5 ZFERIE B X M

FEEN IR R AN IR R SO RER C NI P
HroThn (R 4), FEREIR /N2 FE 0 B — 4 (R A Lk
SRIE SRR B ZERE R 2O AR 3 1
MHRKR, MHIRRES AN 0470, 0.370. 0.569 F
0.480; HEMRILEEIEMIE, ML FREN 0.404. 1M
b5 AR A (A BE 5 ik v LA S A R 2 AR A DRk

& 4 & IAT B AARIR B A 48]

AR, FHKRHCN-0.400; 558 7 (Al 2 A+ 2% 5
FREMAIKKR, HKRES4-0.389 H1-0.384.
FUESRINIE], —EVEHE N MR EO R SR
oA ZERE SRR L SRR E AR L N SR 25 AT
BUBROREE s T 4 TR BE o Ak s bR ik — f
B PR N P G 2 B AR AT IR LR SR o /N2 B f3
FRH S ZERE JE B RO UM M B A 035 IEAH DG OG R, AH
KZE N 0.476 F10.881; SZEH. FiRLREE
IEMRRR, MRABCN 0.344 F10.386. 1M SHEEHLEH
TATEK P SRR E R e R O R,
FHOE 2 H0-0.327 #1-0.376. LB, ZXBEERE | &
AN ZERIE I3 m B RS, T Sk el
0 R P RO B RGN 2= B A ZE AT IR R 2
GG A K

Table 4 Correlation analysis on MS and CLRI with morphologic parameters

izt Frmlem  EOEEom FETUMRE O ZEEER/mm ZHUmm BERH 8% E(gem®) FEE(gem®)  HURIERZ/g
IRy € 0.470** 0.370** -0.400** 0.569** 0.480** 0.404* -0.389* -0.384*
ETNEUERA 0.247 -0.111 -0.327* 0.476** 0.344* 0.386* -0.376* -0.277 0.881**
E IR AR AR LE P<0.05 Al P<0.01 B3

2.5 BUREFERIR LS

LS /NEBIREFER R EDIbR . B O R,
FeRRE . ZEREJRRE. M. NEESME. BEERE.
TR HIMSREEFIPUEITE R 10 MEbR, HEATARUE
A b3 5 R B 22575 RS 13 AN (R
BT RGBT P 2 Al 40, £E R G 2E 25 =55,
AN R CRO TR A 3R 258 1 A7 13-70,
T4 201 AIEPT 58, KB W EHHE 1 5. A7 26,
HA 207, T3 895, HA 207, HFE 22, F 15
MIEE 198, BB & 10-8 F1JE# 18.

B 5 A%, RHE T k. ZRBEET. EAREL.
WL 5ot P R AR AR P B R RS, 368 = (kv B A3
i e I B R S b e i S G S (A =y I
RS AT RSB PUEIMERE . R T s —
ARG AR B DUEITE R, SRBEIIDE T PR &
AR B AU R B SR B AR AR . ARy EO i

BT bR ZEEEERE . MU BEA BT B AR
FREGIFRICN 1 > >0 220, JERN. B%E
M2 AR S RECRBUy 1 > 1> 11 #85% B2 A+
WAL S AR RO AR TTIA IT B sy o

13-70 - .
BN201 }
AKS58

GM1
ZM26
BN207

ZMB95
—
ZM22

ZM1
viog

10-8§ ————————

ZM18 —ji

0 1 2 3 4 5 6 7 8 9

BRERHEES
B 2 R £ 547
Fig.2 Cluster analysis of different on lodging resistance

% 5 TNE) R BHHARGE Z A= FUAE) 45 B a9 AR KK £ 5
Table 5 Difference on correlated characters with MS and CLRI of different clusters

KB IRE Fhealom EAOREom S TUBRE% Z5EERAE/mm ZEM/mm JRRL9 BEERE(g em®) TR (g em®) HUMESRRE/G Bl iRIE R
SEHI(E 63.5 425 8.88 0.34 3.96 8.5 2.030 0.652 570 135
SRR 7.59 5.41 22.39 17.32 8.10 12.45 18.62 24.12 16.09 18.43
Sy 723 428 7.07 0.42 3.94 10.6 1.593 0.576 633 14.9
BRAK 280 451 15.59 11.76 6.70 7.97 10.84 26.09 6.94 10.58
FHME 71.0 45.0 7.33 0.48 433 11.1 1.417 0.416 724 16.1

mn BRAK 245 413 8.17 8.45 7.09 9.73 19.06 23.60 483 3.16

2.6 BRI IEIRRE RS 21
N BRI ZEAT BUBITE RE R BN, X R
Prisabr it TRt (R 60, JEH 3 A Fr

KT (Yia Yoo Y3) Ak, BibTilk® 83.72%, 1ihH

X 3 ANFERS TR TR ZE AT PUAI T RE p) 3

K. ER Yo BEEFFHUE 1 R AR 5 1 48.11%,
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7 & X N Y1=0.288X,+0.195X,-0.185X5+0.438X,+
0.288X5+0.396X¢-0.400X7-0.316Xg+0.394X,, H:rhZ5RE
JERE. R WIMGRE IO TR R, Fk
ST Y, R 22.06% MR AR, RIEXN:
Y,=0.499X;+0.334X,-0.586X5-0.105X,-0.104X5-0.107X¢

+0.291X; +0.406 Xg+0.115X, Hhkm. T2, &
ORI BB . EM Ya fRE 13.56%H) KBS
5, Rk A : Ya=-0.174X,+0.462X,+0.206X5-0.056 X4+
0.616X5-0.439X¢+0.267X7-0.101Xg+0.239Xg, FHerfZEHH
L B R BUOK

* 6 HBEIAFMEAR XA 9 ANIRAREY R 50T

Table 6 Principal components analysis among 9 traits of lodging resistance

TiH Y1 Y2 Y3 Y4 Ys Ye Y7 Ye Yo
LR RIEN 4.330 1.985 1.220 0.769 0.328 0.181 0.106 0.070 0.012
TR /% 48.106 22.056 13.556 8.544 3.647 2.011 1.178 0.773 0.130
RRATTHRE% 48.106 70.162 83.718 92.262 95.908 97.919 99.097 99.870 100
Fkwilem 0.288 0 0.499 2 -0.1741 0.196 7 0.147 2 -0.5407 0.3185 0.3417 0.258 3
EOEEom 0.194 7 0.3338 0.462 3 0.653 0 0.129 9 0.2918 0.027 1 -0.256 8 -0.2045
IRk 0.1851 -0.586 3 0.205 8 0.280 5 0.199 4 0.0511 0.593 4 0.299 4 0.1300
ZEEEJRE Imm 0.4375 -0.1045 -0.055 9 -0.1611 0.528 9 0.2335 -0.2349 0.490 3 -0.3725
Z5H/mm 0.287 7 -0.103 8 0.6157 -0.390 6 0.2776 -0.2108 -0.084 1 -0.2509 0.428 2
B 0.395 7 -0.106 9 -0.438 8 0.1390 0.0211 0.488 2 0.0158 0.1789 0.590 8
fif % 2l (g em'd) -0.3995 0.291 3 0.267 4 0.0110 -0.066 6 0.3225 -0.309 2 0.546 3 0.4259
TN (g em™) -0.3159 0.405 6 -0.1010 -0.396 8 0.4334 0.326 4 0.472 9 0.2154 -0.059 8
WUbsR g 0.393 5 0.1148 0.2392 -0.3175 -0.6101 0.268 4 0.405 0 0.2177 0.1354
3 i i D9t MR R B I B R AR, BEEREE — . AR Y]
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Lodging Resistance of Different Winter Wheat Lines in a Sandy Fluvo-aquic Soil

HUANG Ling', YANG Wenping®, MEI Peipei', JIAO Shuang?,
XU Lina', ZHANG Zhiyong®, OU Xinggi', YAO Sumei*’,
(1. College of Life Science and Technology, Henan Institute of Science and Technology/Collaborative Innovation Center of Modern

Biological Breeding, Xinxiang 453003, China; 2. Xinxiang Soil & Fertilizer Working Station, Xinxiang 453003, China)

Abstract: [ Objective] Lodging refers to the process that the crop shoots are displaced from their vertical stance. It is
impacted by many factors including whether, crop varieties, soil type. The objective of this work is to experimentally
study the variation of lodging between different winter wheat lines in a sandy fluvo-aquic soil in Henan province.
[ Method] The experiment was conducted in a field in which we compared 13 winter wheat lines. For each line, we
measured the material properties and lodging resistance of its stems during the middle grain-filling stages under
different agronomic managements. The relationship between the lodging resistance index (CLRI) of the second
internode and nine culm properties was calculated using correlation, cluster and principal component analysis.
[ Result] Plant height and location of the gravitational center of the aerial parts had little impact on the lodging of
the wheat in the middle grain-filling stage. The mechanical strength of the second internode of all lines was
negatively correlated to the CLRI though not at a significant level. Plant height and the ratio of length of the second
internode to plant height were both negatively correlated with the mechanical strength and the CLRI, both at
significant level. The culm diameter, stem thickness and the ratio of stem thickness to culm diameter were all
positively correlated with the mechanical strength and CLRI at significant level. Cluster analysis of Group | showed
that reducing plant height and optimizing the second internode improved lodging resistance of the wheat, while the
Group 1l analysis revealed that optimizing the traits of the second internode were equally effective. The result of
Group Il was that reducing plant height and increasing mechanical strength of the stems can also improve the
lodging resistance. There were three principal component factors cumulatively contributing 83.72% of the principal
component analysis, and the principal component factors (PCF) reflected 48.11% of the variation in the stem. Stem
thickness, ratio of stem thickness to culm diameter and the mechanical strength were the major factors controlling
PCF1, while plant height, dry density and location of the gravitational center were key determinants of PCF2. Stem
thickness and location of the gravitational center were the main factors of PCF3. [ Conclusion] Lodging resistance
index (CLRI) is a parameter determined by a multitude of factors, but it can be estimated using the ratio of length of
the second internode to the plant height, as well as stem thickness, culm diameter, the ratio of stem thickness to culm
diameter. Breeding new genotypes to improve above crop traits are needed to enhance their lodging resistance when
the crops are grown in the sandy fluvo-aquic soil in Henan province.
Key words: winter wheat lines; sandy fluvo-aquic soil; stem characterizes; mechanical strength; culm lodging
resistant index (CLRI)
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