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Table 1 Effects of different treatments on stem traits of oat
M AT E (8IS fliE
AL . . .
Treatment Plant Fresh weight Panicle Panicle
height (cm) of stem(g)  length (cm) weight (g)

CK  90.88+2.09a 5.81+1.15def 17.60+1.17cd 2.04+0.46def
Al 89.66+1.59a  6.01+0.28def 17.85+0.91c  2.17+0.22d
A2 87.62+1.46b  5.58+0.34def 17.33+0.82cde 1.84+0.18efg
A3 82.02+1.60de 5.25+0.28ef 16.55+0.78de 1.67+0.19g
A4 81.40+1.58ef 5.13+0.31f 16.27+0.81e  1.75+0.21fg
A5 80.57+1.11f  5.24+0.23ef 16.52+0.74de 1.68+0.21g
Y1  87.52+1.29b  6.75+0.88d 17.51+l1.11cd 2.08+0.23de
Y2  86.30+1.08b  6.14+0.55def 16.97+1.20cde 1.93+0.19defg
Y3  87.29+1.57b  6.56+0.48d 17.16+1.22cde 2.10+0.27de
Y4  86.76+1.22b  6.23+0.76def 17.45+0.98cd 2.20+0.28d
Y5  86.18+1.58b  6.37+0.69de 16.62+1.52de 2.06+0.26de
D1 87.56+1.48b 9.93+1.67c 20.10£1.17a  2.91+0.47bc
D2 86.35+1.54b 11.11£2.27b 19.52+0.97ab 3.27+0.37a
D3 84.55+1.62c¢ 12.14+2.34a 19.79+0.92ab 3.12+0.35ab
D4  84.05+1.03c 10.92+1.48bc 18.90+1.17b  2.82+0.35¢
D5  83.1741.92cd 9.94+1.20c 17.89+1.18¢c  2.67+0.37c

SRR NS TR AR 2R (P<0.05) . FH.

Different lowercase letters in the same column indicate significant

differences among different treatments (P < 0.05). The same below.
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Number of tillers per plant
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AbFE Treatment

ARNEFRFRAR B AL R EER (P<0.05) .
Different lowercase letters indicate significant differences among
different treatments (P < 0.05).

1 REIALIE % ek B MR EER B2
Fig.1 Effects of different treatments
on number of tillers per plant of oats
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Fro BRI EAE 200~400 mg/kg B AT DL 2
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Table 2 Effects of different treatments
on basal internode traits of oat

B 1 FEEE 2 FLH 2
Jis ] T LS NLEEE
Treatment  -cneth of the Length of Diameter of
first basal the second basal  the second basal

internode (cm) internode (cm) internode (mm)

CK 5.12+0.75abc 7.65+0.97a 3.59+0.41cde
Al 3.8620.54ef 6.92+0.78bcd 3.64+0.50cde
A2 3.30+0.56g 6.26:0.59¢f 3.33£0.62¢
A3 3.4120.60fg 6.53+0.63cde 3.27+0.35¢
A4 4.23+0.53de 7.0120.65bc 3.51+0.45de
A5 3.69+0.84fg 6.50+0.78cde 3.64+0.54cde
Y1 4.28+0.50de 5.95+0.16fg 3.56:0.32de
Y2 3.870.37¢f 6.120.15¢fg 3.85+0.35bed
Y3 4.25+0.55de 5.66£0.23g 3.65+0.28cde
Y4 3.39+0.50fg 5.96+0.18fg 3.78+0.19bcd
Y5 4.72+0.56cd 5.68£0.27g 3.87+0.23bcd
DI 5.53+0.34a 7.37+0.35ab 3.99:£0.40abc
D2 4.96+0.32bc 6.98+0.31bcd 4.27+0.16a
D3 470£025¢cd  6.62+0.34cde 4.29+044a
D4 5.19+0.50abc  6.48+0.44de 4.15+0.60ab
D5 5.29+0.25ab 6.56:0.41cde 3.87+0.26bcd
-~ A ~Y —~—D CK
7 1500 1474
ﬁﬁ g M5y 14061406 1406 1406 __.145
Ry £ ¢ 1407 . 389  14.06
=% B 135+
Z=sE130f
B 232t 12.63
.o £ 120} 12.08
®EZILSE
S g 10t
b 5 é 10.5F 10.92 10.77
100 1 1 1 1 )
s 1 2 3 4 5
Qb3 Treatment

2 AESEEN HE EERTS EHC SR
Fig.2 Effects of different treatments
on ratio of basal internode of oat
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O R ERIEB E IEAE. BIR 3 TLLEH, B
FIRM 2 AN 2 SR FE I N, AT DL 3 PRI ZE AT
(PR o B, AELS IR 2 R BEAR ZEAT O iR
PIVER Z R AR E . BIRFEBRH 2 IR F 0
P I A A, ERAEE . HEZ
MR BE RS N, ZEFFPLHT 0 2e 1 RS kN, 7E D2
PR AR, JAF)12.19N, B CK H¥1 35.90%.
T A A A TR 1 79 5 A B () 1) ZE AT o o AE AR 4
BRI RN 1.25%10%~6.00x10° mg/kg (1%
TR AR E N 400~900 mg/kg 1) 245 F) 451 AT FAAR A3
RIGHL, Hod AS R Y5 AbFE R A BRAR AR e B
Iy CK BRAK 27.43%F1 11.96% . 22 20 M BEAR f51]
RIEBMBOR B, S IRE T BRACIEEE 700 8
60.33%-. 61.93%. 63.03%. 56.26%%H1 40.46%.
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Table 3 Effects of different treatments on
lodging index and related indexes of oat

RS TR I AR, Y3, Y4, Y5
AN D2 AbEER e 2 Tk AN RCR . T 4
FTLLE Y, W 3 AR A U R R R
M K50 A 8RO TR E B2, it AR RE H2
MR ER R R 1 E R

x4 TRCExHZ S~ EWRE RN

Table 4 Effects of different treatments
on yield components of oat

s WOFE B R 2
Treatment Cente?r of gravity Bending Lf)dglng
height (cm) strength (N) index

CK 45.88+0.90ab 8.97+1.44ef 30.59+8.87abc
Al 46.21+1.82a 8.81+1.83def  32.73+7.04ab
A2 44.73+1.82bc 8.79+0.99def  28.72+3.84bcd
A3 42.62+1.18efg 8.47+1.19fF 26.79+3.15cde
A4 42.96+1.84efg 9.26+1.37def  24.08+2.38ef
A5 41.95+1.48¢g 10.10+1.47cde  22.20£3.52fg
Y1 44.75+0.81bc 8.93+1.40ef 34.59+6.42a
Y2 44.56+1.03c 10.74+1.09bc 25.62+2.82def
Y3 44.80+0.79bc 9.86t1.4lcde  30.30+4.42bc
Y4 44.18+0.95¢cd 10.40+1.18cd 26.95+5.68cde
Y5 43.83+1.08cde 10.45+1.07cd 26.93+3.74cde
DI 44.86+1.01bc 10.85+1.58bc 12.14+2.05h
D2 43.23+0.70def 12.19+1.14a 11.65+1.43h
D3 41.84+1.35¢ 11.74+1.40ab 11.3142.22h
D4 42.29+0.68fg 9.08+1.21ef 13.38+2.54h
D5 42.97+1.28efg 6.34+0.69g 18.3443.64g

23 FREMEKBHFIRERENRES~EM

R ERAIF N

I i AN [ 94 P R 20 L 20066 AR RN 22 2 A o e
FrE B R R R R AR 4 FToR, Wi R =0
FERIA A R AN 5535, Wit 0 R TT DR 35 1 0 R
FIEL, Wi 22 5 1 IR AL ROR B, 2
RN 22 2500 ot RSEORSE Z5088 I JE K, 40 3l N 17.48%
F146.99% . 7 ROBEL 3 A7 1% Bk B R ZEFF 4y BE
LR R R, JT AT 2. 2 IR RIR 2 5%
IS R A R AN B SR . W e 2 S e TR
HE CK AEIAH LA BT AR, S IR FIR %

FRIAL AR THRIE
Ab R ; . . .
Treatment Grain number  Effective panicles 1000-grain
per panicle (x10*hm?) weight (g)
CK 34.90+6.92ef 314.00+10.58abcd  24.61+0.70ab
Al 35.10+3.54ef 320.67+6.51ab 22.35+0.37ef
A2 33.50+2.72f 312.33+14.50abcd  22.76+0.35def
A3 34.50+3.06ef 318.67+7.09abc 23.87+0.36bc

A4 36.00+2.67def  313.67+£7.37abed  23.77+0.35bc
AS 37.10+2.92cdef  302.67+7.02cdef ~ 22.85+0.26de

Y1 41.00+4.27¢ 312.00+11.53abed  22.29+0.35ef
Y2 39.90+2.73cd 303.33+5.69cdef  23.55+0.29cd
Y3 37.70+4.14cde  320.67+11.02ab 25.02+0.19a
Y4 40.50+3.27¢ 294.67+12.66ef 25.43+0.51a
Y5 36.40+4.12def  325.00+£6.24a 25.45+0.33a
D1 47.80+4.13ab 307.00+9.54bcde  23.61+0.32cd
D2 50.10+2.92a 315.67+7.64abc 24.85+0.76a
D3 51.30+3.16a 319.00+5.00abc 23.83+0.36bc
D4 47.60+5.60ab 297.00+8.89def 21.95+0.82f
D5 44.70+5.19b 288.67+6.51f 22.03+0.70ef

HIZ 5 "I, SEBR/ RN T B8, (H
BUHAAC T — B WA L A x5k
bR B AN R 2 o WU LR AT A, IR

£S5 FREEXHEE" BRI

Table 5 Effects of different treatments

on the yield of oat kg/hm?

Ab PR Treatment Hif:7 5 Theoretical yield PR/~ Actual yield

CK 2725.31+93.68bc 2295.65+87.87de
Al 2515.59+40.04d 2210.00+36.06ef
A2 2381.28+101.34d 2121.67+48.56f
A3 2624.57+85.72cd 2280.00+17.45de
A4 2683.83+78.92¢ 2250.00+62.45de
A5 2565.65+55.68cd 2150.00+130.77ef
Y1 2849.84+62.43b 2366.67+72.34d
Y2 2850.23+19.71b 2476.67+35.32cd
Y3 3024.74+124.06b 2513.33+55.08¢
Y4 3033.56+75.73b 2536.67+72.34¢
Y5 3009.87+24.07b 2520.00+79.37¢
D1 3466.06+151.42a 2783.33+£85.05b
D2 3929.38+98.50a 3096.67+32.15a
D3 3899.27+45.63a 2983.33+41.63a
D4 3101.73+115.39b 2663.33+58.59b
D5 2841.00+347.23b 2616.67+40.41bc
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EUESE WA [RURE A 25 A T 71 S R 0 e 5 {81 AR 1 B ™ B IR R 7

650 mg/kg B = E A R, B CK 36 10.5%, %k
FEEIEIRAE 3.1%~10.5%. i 25 R0ME (1 18 7= 2k R
W3, e mE bR R R 2 e T w5 BRI AR AL
fa o, 1K E N 200 mgkg B FF RO B K
(3096.67 kg/hm?) , O REIE ™ 34.89%, & Ab#
PR BE AR A D2>D3>D1>D4>D5.
2.4 FEIRBEXIEMRANTEREMREZRAHEX M
VoKl
B Ak R 48] £RAH DG 48 A R 7= B R JL A B R R

A SEPE AT EE ] (£ 6) KB, S{EMRIEEHE
PERCR I N ZEATEEE (,=-0.845) FIZEFTIEELES 2
THER =-0.788) , HSLhrr=mAH MR
NEEE (7=0.922) . ZEFFEEE 2 HEES =
0.900) FIFAFRFERIEL (,=0.914) , PELHIAHT I
ficf B RN ZE TR AR 2 79 ) BLAR X e B PRIk e

PRI, A ZEAFIEETEE 2 719 h) B IR
FOuP R P R K. PR R SRR R R B
ik (=0.755)

*6 FURIEXIERMNTERAMRERNBEX M S

Table 6 Correlation analysis of lodging related indexes and yield and its components

AR Trait  PH FW PL PW LF LS DS CH BS LI GN EP GW AY
PH 1.000

FW  -0.039 1.000

PL 0268  0.889™  1.000

PW 0.133 0967 0933  1.000

LF 0.138  0.703™  0.632"  0.705™  1.000

LS 0.120 0212 0.415 0.280 0.438  1.000

DS 0.012 0877 0.765"  0.888™ 0.647" 0.110 1.000

CH 0.887" -0.385  -0.060 -0213 -0.057 0.105 -0.328 1.000

BS 0.109  0.298 0.403 0.381 0.054 -0.009 0.562° -0.119 1.000

LI 0375  -0.845™ -0.731"" -0.792" -0.577° -0.345 -0.788" 0.620" -0.403  1.000

GN  -0.099  0954™ 0860 0.931" 0.631" 0.166 0.898 -0.414 0.431 -0.849"  1.000

EP 0281 -0209 -0.094 -0.148 -0.121 -0.009 -0.181 0243 0327 0290 -0.298  1.000

GW 0207 -0.140  -0.097 -0.014 -0.048 -0.142 0.099  0.114 0.562" 0.057 -0.083 0.394 1.000

AY 0.043  0.893™  0.801"  0.922™ 0.633" 0.110 0.900” -0.300 0.560" -0.755  0.914" -0.064 0271 1.000

PH: #kmi; FW: ZFFEFE; PL: FHK; PW: FHE; LF: ZEFFHEIREE 1 A9EHK; LS: ZEFFHEANES 2 1iAHE; DS: ZEFFHELEE 2 R EAE;

CH: B BS: Hifi/is LI BIRFEEG GN:
BEMI, 7 RIRE P<0.01 KPR ER .

FRI%: EP: ARG GW: THRHIE: AY: Sbrf=H.

“x7 RIRTE P<0.05 K

PH: plant height; FW: fresh weight of stem; PL: panicle length; PW: panicle weight; LF: length of the first basal internode; LS: length of the second
basal internode; DS: diameter of the second basal internode; CH: center of gravity height; BS: bending strength; LI: lodging index; GN: grain
number per panicle; EP: effective panicles; GW: 1000-grain weight; AY: actual yield. “*” indicates significant correlation at P < 0.05 level, “™*”

indicates extremely significant correlation at P < 0.01 level.
3 itig
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[5) R R0 2 K T 7000 S 22 T PR ), ) —
PR ) A TR 15 FRAE AN [F) R R B2 T IR 2R
NGB

3 FlRE A 2B KR AU TR A KR
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Effects of Spraying Different Types and Concentrations of Plant
Growth Regulators on Lodging Resistance and Yield of Oat

Wang Jing, Shi Wenxin, Sun Ruiging, Qin Shu
(Shanxi Center for Testing of Functional Agro-Products, Shanxi Agricultural University, Taiyuan 030031, Shanxi, China)
Abstract

growth regulators and their concentrations on lodging resistance and yield of oat, the cultivar Tongyan No. 3 was

Lodging is one of the major factors affecting oat yield. To investigate the effects of different plant

used as the test material. Before the jointing stage, foliar sprays of different concentrations of chlormequat
chloride (0.80x103%, 1.25x103, 2.00x103, 4.00x10%, and 6.00x10* mg/kg), ethephon (250, 400, 500, 650, and
900 mg/kg), and paclobutrazol (150, 200, 250, 300, and 400 mg/kg) were applied, with an equal volume of water
as the control (CK), to explore the regulatory effects of different concentrations of chemical regulation treatments
on lodging resistance and yield of oat plants. The results showed that all three regulators reduced plant height to
varying degrees. Spraying chlormequat chloride had little effect on the diameter and bending strength of the
second basal internode, but significantly reduced plant height and enhanced lodging resistance at concentrations
of 4.00x103-6.00x103 mg/kg. Spraying ethephon at 650-900 mg/kg could enhance bending strength and increase
grain number per panicle, thereby significantly increasing oat yield. Spraying paclobutrazol at 200-250 mg/kg
significantly reduced plant height, increased the diameter of the second basal internode, enhanced stem bending
strength, and increased grain number per panicle, thereby significantly improving both lodging resistance and
yield, with effects superior to those of chlormequat chloride and ethephon. Comprehensive analysis indicated that
chlormequat chloride at 4.00x10° mg/kg significantly improved lodging resistance, ethephon at 650 mg/kg
significantly increased yield, and paclobutrazol at 200 mg/kg significantly enhanced both lodging resistance and
yield, showing the best overall effect.

Key words Chlormequat chloride; Ethephon; Paclobutrazol; Oat; Lodging resistance; Yield
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