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H B AWRELEMHT, ARRSMLE R 335 FokE 058 HMAt, AEANETH Tot @ik 7R
WKE (0. 0.01. 0.1. 14210 umol/L) A H % (COR), A5 T COR *F 2 RIEIKREEH B = F 6
#om. R EM: 210 umol/L COR & ® 5, & E 335 69M & Fodl s & 4 5 tbaf BIEAK T
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Effects of coronatine on lodging resistance and yield of maize
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Abstract: A field experiment using maize varieties Xianyu335 and Zhengdan958 was conducted to
study the effects of spraying coronatine (COR) with different concentrations (0, 0.01, 0.1, 1 and 10
pmol/L) at V8 stage on maize yield and lodging resistance. The results showed that the plant height and
ear height of Xianyu 335 treated with 10 umol/L COR were decreased by 7.0% and 19.9%, respectively.
And those of Zhengdan 958 were decreased by 20.8% and 18.2%, respectively. And the leaves area per
plant, the breaking resistance, the length of the 8"-14" internodes and the maximum diameter of the 8"-
14" internodes were significant different from the control. While the plant height, the ear height, the
leaves area per plant, and the length of the 8th-14th internodes were decreased. And the maximum
diameter and breaking resistance of the 8®-14™ internodes were increased with the increase of the

concentration of COR. Grain yield, ears per hm?, grain numbers per ear, and thousand grain weight of
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those two maize varieties treated with 1 pmol/L COR were increased compared with the control. The

grain yield of Xianyu 335 increased by 9.9% compared with the control, and Zhengdan 958 increased

by 4.3% compared with the control. In summary, COR could increase the lodging resistance of maize.

The optimal COR concentration for Xianyu335 to increase lodging resistance was 10 pmol/L and that

for Zhengdan958 was 1 umol/L, indicating that different maize varieties have different sensitivity levels

to COR.

Keywords: coronatine; maize; lodging resistance; grain yield; chemical regulation; plant growth
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FEE R IS BRI, BEEFEA
150 (%) A BT 38 n R T AR H 2 sl EEARAIE
TR BN EARB N, $E R AT,
KEMREN, FHEBELERREKTENEE
ERAT, T v A A A R A 1 R R ABI AR ) RS
BEZ B0, (BMR SRR K E 2 S50, B2t
H1ER, BRIK IR et . AR TEH,
FEIEI0 2% MER R 251 1% k=™, 25 kK
AP I T BT R

AR, (EMHEREEAR DB ERE
1P R B o R R 1 LA R . AR
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T BOR AR A T WA IR AE AR =, R —
PR SRIETEYI T, B VR 2 AR PR AE R o i Ak
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B ER; DRk ENH ALY,
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WEAEM R B = KR &), =D HMR R
E NN e WAL ONGIEZ SR SR e L oS T
AT, R, ABFFIEH 2 A KSR B 958,
kR JeE 335, RFRKAR), RAASFEKE
1) COR #b3, @it thEH =&, MR 45 Al
FITH) I EREAE AR AL, DUHIER B COR %o A [] Bk A 284
FORPUEILR B S o= BB R0, 5 3% B8] 3G r=

& COR W, Jy¥s COR JT Ayl {54 =
A A AT A TR SR AL R R A AR

1 RSk

1.1 R3EHEER

AT 2016—2017 FAEF AL W@ 1T R 5
Hp [ Nl K 2 A SR G i (37°41'N, 116°37'E) 1
170 X JE T 2= S, FTFYENE
562 mm, EENAME 6—8 . SHEIRN%L
27248 h, PRI 129 C, AW 201d. R
Kt 0~20 cm LE S A ML 12.51 g/kg, R
0.81 ghkg, %% 44.32 mg/kg, FHEZEH 90.48 mg/kg.
1.2 R

PR E K Zea mays L. iR RS 5. 958 Flde &
335, AT 2016 424 H 30 HA12017 424 A
28 HN L&, PSRN 67 500 #R/hm?, 1THE
0.6 m, F/X3k; T=meE, 9 H LA
o WER MR 2 52 AR AL X H 10, R R
3AEE, /NXHM 60 m?. EHEE (coronatine,
COR) 524 e H [ R MR SR8 A A 15 75380 B
TARTF AL O R AL, & m BORAH 1 by e FLali S
N R E 80%, F W EEMBEIEL AL 60 mg/L 1) EE
W, B KRR R . 2016 FIREX
BNO (EAXE), 0.01. 0.1 A1 1 pmol/L,
2017 SEARYE 2016 IR 45 RK Rk B 9 0 (I
KFFEEY. 1 A1 10 wmol/L, £E J\ & - i -F- - i %
Jiti, TR 450 L/hm?. oAt B JR) 5 T 2 1R 2
RN AT
1.3 MEMBSEZE
131 FEARFEHKRET TEKBEAMHES
ANDXCRAE A TRV AR AR 2 47 5 m K X B 4 R
B, 00 K= R R R T A G AR
Pro BEAK . RARK. B, THCRAT B 5%
RREMER, PA 14% &K ST B FRARL - &
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1.3.2 REMR Tk 27 S/ X LI R K
5Hk, RAKTE REGAUIE A AR TR TR
MR /NXBEHLE R K 5 ¥R, T2 4k ol BRA
s R, R AR R RO AR N A R
I NIER
1.3.3 R A T RAIALE RN X BEALE
TR S PR, FIFE, AR (YYD-1, Wi
AR AR AR, A ) ME R~ R /.
1.4 BUBSHT

K1 SAS 9.0 (SAS Institute, Cary, NC) #f%,
18 F BAAR B 75 72 3 A VP A - A BN S OK R L=
B LPUERAE IR . K R R AL FE B COR K JE
b B AT A 5, B AT R PR A 5 S
FAAR 5 7 54 ATV SRR AT COR AN [R] R BE AL 2
XF - TR A o

2 RS0

2.1 BEEMEXRZTERSEMWHRETFHIENT
W 1 FiR, 2016 4 &R = 5. R
AT REZ R RE, SHAHRISEMLIL, &E
335 PR FEORLECAN TR E > B T 23.0%.
9.9% M1 11.4%; ANFEIKEE COR AR =&, F#
. BERCECR TR E Z R B, SXTEAMLL,
0.01. 0.1 F1 1 pmol/L COR AbH Ji5 T K 77 & 4y 7l
BWINT 3.2%. 4.6% A1 11.3%, ¥ 58807
2.9%- 8.2% F1 13.0%, FRLE BN T 1.0%-
3.7% 1 4.7%, THRLESHIEI T 2.1%. 2.3%
3.7%. 2017 %5 2016 AL, ST 335 B H
958 THIEFK T 9.7%. AFIKE COR AbHE A &
K& AR T 22 7 B3, MR ECL B
F7e5 . Hid 10 pmol/L COR AbFEXT #1958 7=

®1 BEENER=ER~EMREFHFN (n=3)
Table 1 Maize yield and yield components in response to COR (n = 3)

y 0 W - FERLEL TR E
o ””ﬂ‘ Concentration/ Grain yield/ L B Grain numbers 1000-grain
Year Cultivar Ears/hm -
(umol/L) per ear weight/g
2016 JeEK 335 0 (CK) 11.64+0.43 b 58328+4194a 546.9+9.81a 371.2+390b
Xianyu335 0.01 1231£0.16 b 58328+1924a 547.6+822a 381.1+1.99a
0.1 12.52+0.23 b 63883+2222a 567.1+240a 381.7+0.90a
1 13.64+042a 672162003 a 568.3+4.63a 389.0+1.96a
FBH 958 0 (CK) 10.03+0.53a 57217+2003 b 493.6 +8.90 a 336.9+2.57a
Zhengdan 958
0.01 10.07+045a 60550+1111ab 502.8 +13.64a 341.8+4.85a
0.1 10.17+0.20 a 61 105+1111ab 511.8+6.69a 342.6+3.04a
1 1049+0.32a 63327+1924a 5213+1.15a 3453+1.10a
A5 7R JE Source of variation
F A Cultivar (H) NS ok ok
% Concentration (C) * ¥ .
Al < W H x C NS NS NS NS
2017 6K 335 0 (CK) 10.80+0.09 a 66 114 +556a 608.6+12.71 a 281.5+3.39b
Xianyu 335 1 11.02+0.06 2 66114+ 556 a 61344949 284.9+2.99b
10 10.99+0.10 a 67226 +556a 609.6 £3.14a 295.1+049a
FBHL 958 0 (CK) 931+0.11a 65559+2421a 478.1+3.28a 3152+244a
Zhengdan 958
1 9.69+0.16a 65559+2003 a 4873 +4.74a 318.8+4.01a
10 8.12+0.03b 57225+1470b 4854+2.16a 321.6+1.09a
A5 53R JE Source of variation
S Cultivar (H) Hokk ok ok ok
¥ Concentration (C) koK * NS o
Al > WRE H x C H * NS NS

e FFVEAREARR R R ZE R AR E .+, o F g IR IRTE 0,05, 0.1 F10.001 ERFHKTF, NSRRTLEZEZER (P>0.05).
Note: The data within the same column followed by the same letter are not significantly different. * Significant at P < 0.05. ** Significant at P < 0.01.
*** Significant at P < 0.001. NS, no significant (P > 0.05).
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BAAENL, WERC T, SX A
BT 12.8%; A% E 335 A= HN, 5
KGR LE = 3800 T 1.8%. b AR B 2 18] [ |
YERUNIAE 2017 SR P= AR 22 s B2, MifE
2016 /=&, M. RN TR E A

EK%O
22 BEENERREBMHREFME

M 2 B LLEH, 2016 4, AS[E &b E] B
R AL, B, FRK . TEORAT R 2 7 1)
BE; NFENRE N LR ZEZER; AR E
[T EAFERM ;s 22 1 pmol/L COR 4bFE )5, ToKi#
FEREKEX AT T 17.9%, 178G T
2.6%-

2017 4, AFE AL, B, /7 8RAT
g zE e B s WA 22 7 B R Ak
FEAEREK FAFAE B3 ) BEAFE RO ;s 10 pmol/L COR

AbBE T FB L 958 AEAE M RUN,  A] I 2 PR AR T oK A
K, EXTRAEEK T 7.1%.
23 BEEEREXERKSNEN S

w1 ps, SXPREAHEL, W COR W3 1%
X7 BRIk m A RS, HBE COR WKL
ZRiBEE. 2016 FHEAFWKE COR 5, &
Kk A AR AL = AL B 3R BN 1 pmol/L <
0.1 pumol/L < 0.01 pmol/L < Control. 2017 4,
1 umol/L COR 4bEE (15 K 335 FHAS 5L 958 #k 43
B X B PEAR T 6.7% F112.0%, 10 pmol/L
COR AL 43 I FEAK T 7.0% H1 20.8% (&l 1B);
1 umol/L COR #b# 5 & 335 A AL 958 Rl 1y
43 A e B BAAK T 19.9% #118.2%, 10 pmol/L
COR #EE 53 B AR T 27.3% F1 36.4%(& 1D).
MR AREAL S ) FRAR R FE ok B, AT 958 X
COR HBUBME = T2 & 335,

Fz2 BERENEXRREMERIOEME
Table 2 Maize ear traits in response to COR
iy S o ik Fokk ol i i
Year Cultivar (umol/L) Ear length/cm  Bare tip length/cm Ear diameter/mm Rows per ear Grains per row
2016 Y6k 335 0 (CK) 18.1+0.36a 2.18+0.06a 473+0282 159+0.13b 343+055a
Xianyu 335 0.01 18.8+0.17a 1.88+0.02ab  47.7+037a 16.4+0.35 ab 3474041 a
0.1 18.5+0.21a 192+0.12ab  47.8+024a 16.4+0.12 ab 348+0.17a
1 183+0.132 1.85+0.15b 479+0.17a 167+0.13 a 350+042a
#8958 0 (CK) 166+0.12a 1.50+0.16 a 47240402 151+0.18 2 33340254
Zhengdan 958 0.01 1704043 a 146=0.11a  472+048a 151£007a  333+0.78a
0.1 16.8+0.28 2 12840.182a 47940222 1524001 a 332+061a
1 17240282 127+0.06a 47.8+0.192 151+0.13a 33.5+038a
45 57K JE Source of variation
WA Cultivar (H) whE ok NS ok o
% Concentration (C) NS NS NS NS NS
< EH X C NS NS NS NS NS
2017 4K 335 0 (CK) 17.7+0.08 a 0.69+0.03a 448+0.162 164+0.23a 37.9+0.63a
Xianyu 335 1 182+0.302 0.80+£0.03 a 44240322 16.5+0.07 a 38.6+1.14a
10 17.9+024 2 0.69+0.06 a 44.7+0.54 2 164+0.15a 38340384
#5958 0 (CK) 163+0.18 2 0.65+0.16a 462+0.63 2 155+027a 32240494
Zhengdan 958 1 163+0.15a  087+007a  4574059a  153+037a  324+039a
10 15.1+0.15b 0.57+0.14a 473+1.09a 153+0.07a 31.8+0.26a
45 57K JE Source of variation
il Cultivar (H) *rk NS H ok ok
¥ Concentration (C) ok NS NS NS NS
Al < IR H x C * NS NS NS NS

e FFVEAR S AR R R ZE R AR+, 0 F e 2 RIRIRTE 0,05, 0.1 #10.001 ERREZFEAKTFE, NS RRTLREZER (P>0.05).
Note: The data within the same column followed by the same letter are not significantly different. * Significant at P < 0.05, ** Significant at P < 0.01,

*** Significant at P < 0.001. NS, no significant (P > 0.05).
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Different letters on the column mean significant difference at P <0.05.
1 BEEXNERKSFEL SRR
Fig. 1 Effects of COR on the plant height and ear height of maize
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BI5XEEREE. A EAFEREZEZET i, HBEZE COR M JE 1) T i 2808k it 2%
W% it e K B COR S48 & & W TR RN, AT (K 3). 2016 %, 1 pmol/L COR 4 ¥ 56 &
WG T A T R ITLAR, S TR 335 FIHSBA 958 FH T 55 8~14 1A K & 5 0 fE M Eb
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B2 "EEENEREKHTERERE
Fig. 2 Effects of COR on the leaves area per plant of maize
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El3 TBEREKRE 8~14 TEKERHM
Fig. 3 Effects of COR on the length of the 8"-14" internodes of maize

ZSak B E FE K 2017 4, 10 pmol/L 2.6 BEREXERTERAERNEN

COR Wb #E 556 K 335FAB . 958 FH N &5 8~14 i) SER WA 3. MmMIEELE, 4 COR 4bH )5,
KEESHERREE. BT 8~14 TR KERR 6K 335 5 8~14 ATl K H AT B F K T4 5
i, 643 T KRN A EL O A, 3 T HuER 958; COR Ab3Xf FKAH T 5 8~14 T[] H K EH AR
VAR SR, FLBESE COR MR A T i A B ) 22 3

=3 FBEENEKE 8~14 HiEHAE RN

Table 3  Effects of COR on the maximum diameter of the 8"-14" internodes of maize

e RSy NERE
Ay b C =< Maximum diameter of the internodes/mm
. oncentration
Year Cultivar / L
(umol/L) gt gt 10® 11" 120 130 14"
2016 57K 335 0(CK) 2334=0.16b 22.03+1.08b 22.51£0.12¢ 2042+050b 2021 £0.56b 18.65+0.14b 15.10%0.44 b
Xianyu 335 0.01 24.08+0.19a 23.43+£0.25ab 23.09+£025b 21.83=0.16a 20.72=0.24b 19.10+0.21 ab 15.33£0.19 b
0.1 241240292 23.58£0.22ab 23.78 £0.12a 22.15=0.13a 21.21 % 0.05 ab 19.42 + 0.38 ab 15.95 £0.27 a
1 244440082 23.97+0.09a 23.94+0.14a 2241+0.12a 21.82+025a 19.69+0.20a 16.06+0.142a
#56 958 0(CK) 23.73+0.05b 2329+0.55b 22.64+0.25b 21.92+0.52¢c 20.79+0.17¢c 19.45+042¢c 18.95+0.25¢
Zhengdan 958

0.01 23.86+0.42b 23.47+0.37b 2321 +£0.21b 22.42+0.08 bc21.50 + 0.38 bc 20.09 + 0.47 be 19.89 £0.20 b
0.1 2437+0.05b 24.36+0.11 ab 24.29+0.29a 23.17+£0.13ab22.25+0.28 ab 21.11 £0.06 b 20.35+0.30b

1 2530+0.11a 25.04+021a 2491+0.09a 2347+0.29a 23.20+0.30a 2228+0.17a 21.17+0.20a
A7 55 3KJ8 Source of variation
ShA Cultivar (H) * * Hk Hokok RS Hokok RS
WP Concentration (C) Hkok ) Hkok sk Hok Hkok sk
il < HPE H x C NS NS NS NS NS NS NS
2017 Sk 335 0 (CK) 23.62+0.40b 22.67+041b 21.47+040b 20.53+0.31b 1944 +0.38b 17.83+0.03¢ 15.11+0.25b
Xianyu 335 1 24.11+0.30ab 23.59+0.20b 23.01 +0.16a 21.58 £0.51 ab 20.50+0.26a 18.71+0.24b 16.67+0.25a
10 25.09+036a 2476 +0.14a 23.83+£0.09a 22.15+0.24a 21.17+0.26a 19.77+0.19a 17.47+0.27 a
H 5L 958 0 (CK) 27.79+0.27a 26.35+0.25b 25.17+0.69a 24.27+0.14b 2241 +0.08¢c 20.71+0.53a 18.65+0.28 ¢
Zhengdan 958

1 28.17+0.16a 27.76+0.30a 26.15+0.53 a 24.83+0.15ab 23.16+0.30b 21.47+040a 19.93+0.16b
10 29.32+0.78a 28.69+0.43a 27.05+0.39a 2548+0.28a 24.06+0.16a 22.06+0.17a 21.12+0.32a

45 73 KJR Source of variation

Hh b Cultivar (H) ok x ok sk sk sk -, sk
W& Concentration (C) * ok sk ok sk ok -
ffh < IR Hx C NS NS NS NS NS NS NS

W FFEGR G E TR R ZERANRE .+, o f o 3 RIRIRTE 0.05. 0.1 F10.001 R EFEKTF, NSERLEFZER (P>0.05).
Note: The data within the same column followed by the same letter are not significantly different. * Significant at P < 0.05, ** Significant at P < 0.01,
*** Significant at P < 0.001. NS, no significant (P > 0.05).
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