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Study of coronatine in regulating the basal internode and
root characteristics of maize

TAO Qun. LIU Yingru, GUO Yuling, ZHOU Yuyi. TAN Weiming,
ZHANG Mingcai, DUAN Liusheng”
(College of Agronomy and Biotechnology/Engineering Research Center of Plant Growth Regulator of Ministry of Education,

China Agricultural University, Beijing 100193, China)

Abstract In order to study the mechanism of coronatine (COR) regulating internode elongation and yield increased in
maize.a field experiment using maize varieties ‘Xianyu 335" and ‘Zhengdan 958" as study objects was conducted to
analysis the effects of spraying COR with different concentrations (0,0.01,0. 10, 1.00 and 10.00 pmol/L) at elongation
stage on the morphological, structural substance. breaking resistance, and root traits of maize basal internode. The
results showed that COR significantly increased the diameter,dry weight per unit internode length, breaking resistance.
hemicellulose concentration, cellulose concentration, and lignin concentration, but remarkably decreased the length and
dry weight of basal internode. The influencing effect was increased with the increasing of COR concentration. In addition.
COR promoted the growth of the maize roots, and significantly increased the number of brace root plies,number of brace
root, number of brace root, diameter of brace root, brace root angle, volume of root, and dry weight of root with the
increasing of COR concentration. In summary, the optimal COR concentration for * Xianyu 335" for lodging resistance was
10.00 and 1.00 pmol/L for “Zhengdan 958", indicating that different maize varieties had different sensitivity level to
COR.
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Table 1 Effects of COR on morphology-related traits of maize basal internode in 2016
LR DA RN s
RKHG/  RANHE, R - .
PHA /em  WHTE/g TE/(g/em)  PUTHTII/N
Ab ¥ mm mm
Internode Dry weight  Dry weight per Breaking
Treatment Maximum Minimum
) length of internode  unit internode resistance
diameter diameter
length
i XY335 24.8 a 21.3 a 11.5 a 4.47 a 0.392 b 379 b
Cultivar ZD958 24.0b 19.6 b 6.9b 2.94 b 0.428 a 471 a
0 22.9 ¢ 19.6 ¢ 10.7 a 4.10 a 0.390 a 380 ¢
COR ¥ i / (pmol/L)
) 0.01 24.3 b 20.3 b 9.4 b 3.78 ab 0. 407 ab 407 be

Concentration

0.10 24.9 ab 20.7 ab 8.6 ¢ 3.57 be 0.419 a 435 b
of coronatine

1. 00 25.6 a 21.1a 8.1d 3.37 ¢ 0.423 a 479 a
7R G sk Ak H *% *x% * %% *%% *% * %%
Source of variation e C #X¥ *% #X¥ *% NS *XK

T - R B AN [ 5 4 3 2 i 22 e i 3 (P<<0. 05)

BEES. TR,

%y xx FI % A3 R 22 5 3 (P<<0. 05) , (P<<0.

01 FT(P<C0.001),NS £/ Tt

Note: Means within a column followed by different letters are significantly different from each other at 0. 05 level. % ,significant at 0. 05

level. xx ,significant at 0. 01 level. %xx ,significant at 0. 001. NS, no significant (P>>0. 05). The same below.

Table 2 Effects of COR on morphology-related traits of maize basal internode in 2017

F2 2017 F BERERXMNEXREBT EMEKRG G

BT A B

wRER/ ®AOAHR/ N ‘ ,
WEAK/em  WHTE/g  TE/(g/emd)  HITWII/N
Ak 3 mm mm
) o Internode Dry weight  Dry weight per Breaking
Treatment Maximum Minimum
length of internode unit internode resistance
diameter diameter
length
i XY335 23.8 b 21.0 b 9.2 a 6.51 a 0.712 a 479 b
Cultivar ZD958 26.3 a 21.3 a 9.3 a 6.47 a 0.703 a 514 a
COR # £/ (pumol/L) 0 23.4b 19.7 ¢ 11.2 a 7.56 a 0.677 ¢ 442 ¢
Concentration 1. 00 25.6 a 21.6 b 9.4 b 6.62 b 0.708 b 497 b
of coronatine 10. 00 26.2 a 22.2 a 7.2 ¢ 5.30 ¢ 0.738 a 550 a
AR 5 S i A H X% * NS NS NS *
Source of variation e C *%% *x% % 2%% %% *%
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BIFEAR T 16. 1% 12. 4% 510. 00 pmol/L COR 4b B
TR BRI T 12. 026 .12, 7%.9. 0% Fl 24. 4%,
5 [A] R0 A] 8 4 S FRAIG 35. 70 R 29. 9%,
2.2 BEHEXNEXREDBTEEHY RN
22,1 BREFSERAFTEF L TG A
2016 4 (3R 3) , b Al A BE AR 2R 9 Ty ] 4 4E R

T B AR 22 R 25 S LA VLS B 2
A1 pmol/L COR ib 3 & 2 42 & T 0t 22 W) Al
JIG S R Y ] 2 2F 4 R i, % B L 43 i v
T 2. 1% F 4. 9%, 2017 4F (3 4), b B 8] 3 &6
[i) > 2F 2 5 48 AE k22 W 22 S5 W 3L VI3 R B A
ZRHAEE ,COR AH R FEH# & T VI3, k22 ]
AL 2 30T 30 Y ] 2 £F 4k R & f 1. 00 pmol/L
COR Zh#EAE V13 1 22 1] i1 ol 20 3 25 35 5[] 2~ 21
Y 28 A A BB B 2. 990 (4. 00 2. 1%,
10. 00 pmol/L COR &b # 43 51| 5 %+ F 14 fin 6. 5% .
9. 1% M 11. 2%,
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Table 3 Effects of COR on hemicellulose concentration of
maize basal internode in 2016 mg/g
fib 7 13 Jent i 22 1#) A
Treatment V13 Silking Maturity
i XY335 199.7 a 195.7 b 156.4 b
Cultivar 7ZD958 196.4 a 206.4 a 169.0 a
0 198.5 a 199.3 b 160.6 b
COR ¥ JE£/ (pmol/1)
0.01 198.7 a 200. 0 ab 160.1 b
Concentration
0.10 199.0 a 201. 4 ab 161.6 b
of coronatine
1. 00 196.1 a 203.5 a 168.4 a
5 A R il NS
Source of variation W C NS NS *

R4 2017 EREEXNFEREDBVTEAFLALEZIENRN

Table 4 Effects of COR on hemicellulose concentration of

maize basal internode in 2017 mg/g
Ak 3 13 et I 22 18] A
Treatment V13 Silking Maturity
i A XY335 201.4 a 196.2 a 172.0 a
Cultivar ZD958 205.3 a 190.6 b 161.3 a
COR ¥ & / (pmol/L) 0 197.2 b 185.3 ¢ 159.6 b
Concentration 1. 00 202.9 b 192.8 b 163.0 b
of coronatine 10. 00 210.1 a 202.1a 177.5 a
7% S ok wn P H NS * NS
Source of variation wREE C *% Kk *
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1. 00 pmol/L COR AbBETE V13,0t 22 W H i 2408 5
Xof HEHR B 35 3 T 1 £F 4 R & 4 B m 6. 5%,
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Table 5 Effects of COR on cellulose concentration of
maize basal internode in 2016 mg/g
b 2 13 Jgnt it 22 1] B
Treatment V13 Silking Maturity
U i XY335 344.7 a 325.9 a 245.9 a
Cultivar ZD958 327.9 b 319.8 a 216.1 b
0 326.5 b 313.3 ¢ 223.9b
COR ¥ J& / (pmol /L)
0.01 332.1 ab 315.8 ¢ 226.3 b
Concentration
0.10 338.3 ab 326.5 b 231.2 ab
of coronatine
1. 00 348.1 a 335.8 a 242.5 a
7R 5 SR U5 mn A H *% NS *k
Source of variation W C NS *x% *
zo 2017 EEBFEMNEXEBTOAFLEEZS=ENE N
Table 6 Effects of COR on cellulose concentration of
maize basal internode in 2017 mg/g
Ak 3 13 Jemt it 22 3] 8]
Treatment V13 Silking Maturity
i i XY335 346.5 a 328.9 a 242.6 a
Cultivar ZD958 334.2 b 315.8 b 223.3 b
COR ¥ & / (pmol/L) 0 320.5 ¢ 298.8 ¢ 211.2 ¢
Concentration 1.0 341.4 b 325.6 b 234.0 b
of coronatine 10.0 359.2 a 342.5 a 253.8 a
AR S Sl e A H %% XXX %%
Source of variation e C *%% *%% *%%

223 AREENEZREARYAARAREZNH W

FLARAT O Y IAI A AR o B AR T R L BT Y
TN e A B0 7 8 ok 22 380 8 B0 e B o ol i) 6 5
) A ER R A 22 )RS 22 S L VLS
AP 22 5 OR W 3 Wl COR & 35 1 in 77 3 35849 [n]
ARFEF#E. 2016 4(F 7),1. 00 pmol/L COR kb

HAE V13 ik 22 S0 RS 20 3H) 56 8 ) A o 3R

B RER RSN T 10, 7% ,12. 6 %01 21. 1%52017 4F
(£ 8),1.00 pmol/L COR 4b#AE V13,1t 22 ) Fl i
ST Ry ) A JB 3R 2 A 43 ol L X BR A 11, 506,
17. 2% 01 20. 7% ,10. 00 pmol/L COR 4k Bf 43 5 Hb
X BRI N 24, 396.26. 76 M 39. 7%
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Table 7 Effects of COR on lignin concentration of maize

basal internode in 2016 mg/g
b B 13 Jrent it 223 R0
Treatment V13 Silking Maturity
i i XY335 24.2 a 42.9 b 26.8 b
Cultivar ZD958 24.6 a 46.4 a 28.8 a
0 23.3b 41.9 b 25.1¢
COR ¥ B/ (pmol /L)
0.01 23.8 ab 43.3 b 27.0 b
Concentration
0.10 24.8 ab 46.2 a 28.7 ab
of coronatine
1. 00 25.8 a 47.2 a 30.4 a
AR R R A H NS *%X % %%
Source of variation e C NS #HK *%%

x8 207" EEEEMEREBHEAREZSENZM

Table 8 Effects of COR on lignin concentration of

maize basal internode in 2017 mg/g
b3 13 Jrent nt 22 1 Y
Treatment V13 Silking Maturity
it A XY335 25.3 a 41.5 b 26.7b
Cultivar ZD958 25.3 a 46.3 a 30.2 a
COR ¥ Ji£ / (pmol/L) 0 22.6 ¢ 38.3 ¢ 23.7¢
Concentration 1.00 25.2b 44.9 b 28.6 b
of coronatine 10. 00 28.1a 48.5 a 33.1a
7% S ok fmff H NS xx .
Source of variation e C *%% *%% X%%
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Wk 9 fir7R . 2016 4F, 58 3357 AT AL 9587
AT SAEMRZE AR TE 250 F
SAERBHE AAEREEMRAERME LERAR
AR COR b B R 7E A + AR K8 R A
WRER AR MAE ARABURR T 5 25 W3,
ERAEMRBE 2R AR E ;1. 00 pmol/L COR 4b
B BAH SR Z B A 2SR R RAR
B AR A R RBURIAR T 5 43 0] B RE S Jin
7.1%.25.6%.10.5%.50. 0% .19. 2% 1 2. 1%,
W3R 10 FroR . 2017 4%, i F B 78 AR 2 8 A

WEBMSERME F258E A LRERFLR.
R AR FBURIAR F 5 25 520K 3% s COR &b B X 6 K AR
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FBCRAERBER RAERME AREBRARTHE, B
Wit 5 el R 2R M B A T L 25 BB 25 1. 00 pmol/L
COR Ab3 5 % A L A AEMZ A LAWK
BCRAEMREAR AR R R AR T 5 53 5
Fo Xt HE 38 6. 990,28, 2% .6. 0% .47, 5% .20.3%
1 25.1%,10. 00 pmol/L. COR &b B 43 5] 1 % 18 1
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Table 9 Effects of COR on root traits of maize in 2016
= =1 = = =
SERZEH ALRAE AR AR
“ ) N REBULL RTFE/
Ab g Number MR A% H/mm A/ .
Volume Dry weight
Treatment of brace Number of Diameter of  Brace root
of root of root
root plies brace root brace root angle
A XY335 7.1a 23.0b 5.88 a 36.7 a 122.7 b 17.9 a
Cultivar 7ZD958 7.3 a 29.8 a 5.96 a 34.2 a 132.3 a 13.4 b
0 7.0 b 22.3 b 5.60 ¢ 30.0b 114.8 b 14.6 ¢
COR ¥ £/ (pmol/1)
0.01 7.0b 27.7 a 5.86 b 31.7b 125. 8 ab 15.4 be
Concentration
. 0.10 7.2 ab 27.7 a 6.04 ab 35.0b 132.3 a 15. 8 ab
of coronatine
1. 00 7.5 a 28.0 a 6.19 a 45.0 a 136.8 a 16.7 a
Source of variation W C NS *% XK kK * *%
F£10 2017 EEEEWNEXRBEROI M
Table 10 Effects of COR on root traits of maize in 2017
A+A A
[ e kA 2 = = R
SAERZE N UEMR AR .
TS O S RAR/mL BT/
ik 3 Number HAE/mm /() )
Number Volume Dry weight
Treatment of brace Diameter of  Brace root
) of brace of root of root
root plies brace root angle
root
R XY335 7.2 b 22.7 a 6.03 b 44,4 a 141.1 a 21.1a
Cultivar ZD958 8.0 a 21.2 a 6.16 a 39.2 b 141.3 a 22.6 a
COR ¥ FZ / (pmol/1) 0 7.2 b 17.7 ¢ 5.82 ¢ 30.5 b 118.3 ¢ 17.5 ¢
Concentration 1. 00 7.7 ab 22.7b 6.17 b 45.0 a 142.3 b 21.9b
of coronatine 10. 00 8.0 a 25.5 a 6.30 a 50.0 a 163.0 a 26.1 a
R 3] A H * * %% *%% *R% * %% *x%
Source of variation e C NS * NS NS NS *%
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