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Regulation of bioregulator coronatine on the development of
plant morphology in maize seedling

Wang Qingyan, Li Jianmin, Duan Liusheng, Zhang Mingcai“, Li Zhaohu
( Engineering Research Center of Plant Growth Regulator, Ministry of Education/College of
Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract : The study was conducted to investigate the effects of bioregulator coronatine (COR) on the
development of plant shoot and root morphological parameters, and evaluate the regulation of leaf
areas, chlorophyll contents and soluble protein content in maize ( Zea mays L. , cv. Jinhai 5) seedling
under field conditions. The maize plants were treated with seed dressing or foliar spraying at V, stage
using different COR concentrations. The regulation of different concentrations of COR on the
morphology in maize seedling showed that low concentrations of COR promoted seedling growth, but
high concentrations of COR inhibited the growth. Seed dressing or foliar spraying with 0. 1 mg/L COR
promoted the plant height and the stem diameter growth, increased the leaf area per plant, improved
the chlorophyll and soluble protein content in leaves, and enhanced the dry matter accumulation. Thus,
COR promoted the maize root growth, increased root length and root surface area, which could
effectively increase the absorption ability of the root. These results suggest that COR treatment may be
a good strategy for strong seedlings cultivation in maize, by enhancing leaf photosynthetic performance

and root absorption ability, which promoted the growth of shoot and root in maize seedling.
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Fig. 1 Monthly rainfall distribution (Bar) and mean

temperature (Line) during maize growing season in 2011
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Table 1 Effect of COR on biomass accumulation and R/T of maize seedling treated by seed dressing and foliar spray
H B Growth stage

AL V, stage V, stage

Ak

COR/ H FHART RFTE MY R J— Hb AT RTTE SR —

(mg/L) Shoot dry Root dry Total *ﬁR7/r_J‘1E|S Shoot dry Root dry Total ﬁ;}/u; :

weight/g weight/g biomass/g weight/g weight/g biomass/g

FHRb
Seed dressing
0 1.31£0.10 a  0.24+0.02a 1.55+0.17a 0.17+0.02b 6.03+0.67a 0.61£0.08a 6.80+0.86a 0.10+0.02 a
0.01 1.34+0.11a 0.22+0.02a 1.55+0.20a 0.17+0.03b 6.08+0.93a 0.63+0.13a 6.91+1.21a 0.10+0.03 a
0.1 1.23+£0.17ab 0.22+0.02a 1.48+0.33a 0.19+0.03ab 6.71+0.70a 0.69+0.11a 7.49+1.10a 0.10+0.03 a
1 1.13£0.14b 0.23+0.05a 1.45+0.37a 0.20+0.03a 6.12+0.70a 0.61+0.13a 7.11+x1.08a 0.10+0.03 a
10 1.14£0.10b 0.20+0.04a 1.35+0.20a 0.18+0.04ab 5.13+0.63b 0.51+0.11b 5.92+0.73b 0.10+0.02 a
=MW
Foliar spraying at V; stage
0 1.28+0.11b 0.22+0.02b 1.52+0.13b 0.17+0.01 a 8.21+0.66a 0.82+0.12b 9.00+0.72ab 0.10+0.01 a
0.01 1.33+0.13b 0.24+0.03b 1.56+0.12b 0.17+0.02a 8.13+1.51a 0.86+0.15b 8.92+1.67ab 0.11£0.01 a
0.1 1.75+£0.29a 0.30+0.03a 2.17+0.27a 0.18+0.02a 8.34+0.39a 1.04x0.12a 9.41+0.50a 0.11+0.01 a
1 1.71£0.15a 0.29+0.03a 2.13+0.19a 0.16+0.02a 8.14+0.39a 0.83x0.07b 8.97+0.31ab 0.11+£0.01 a
10 1.32+£0.18b 0.22+0.04b 1.55+0.19b 0.16+0.02a 7.03+0.49b 0.77+0.09b 7.82+0.40b 0.11+0.02 a

T B2 Duncan TR R ZEAGHE , [FIFIA R THERIR 0. 05 K2R R,

Note: Data were tested by Duncan’ s multiple range tests. The different letters in the same column indicated significant difference at 0. 05 level.

It,10 mg/L COR Ab#fHh ¥+ 23 (P <0.05)
B4, 177 0. 1 mg/L COR Ab B AR 51 ALE A 4 i i
F (P <0.05) 45 s HARAR 5 b 45 b FH ) 25 5 R 3k 3]
T G o

2.2 WBEEXNEXRGHEK EBESNERE

22,1 AEEMAERGHEAKEHAE K2A
R ARHRE ( <0.1 mg/L) COR FEF b HXT K 4
BR = B W3, T 1 mg/L AN A W2
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TE B2 Duncan [T R ZERGE , A TRERAR 0. 05 K225 3%
Note: Data were tested by Duncan’ s multiple range tests. The different letters indicated significant difference at 0. 05 level.
B2 WEEERHM(A)FHEBHEB) X EREHERKSHZIE
Fig.2 Effect of COR on plant height of maize seedling treated by seed dressing ( A) and foliar spraying (B)
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()
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E B0 24 Duncan [T R ZEIGT , AR F-RERAR 0. 05 K F2REE,
Note: Data were tested by Duncan’ s multiple range tests. The different letters indicated significant difference at 0. 05 level.
B3 EERHM(A) MHEBH(B) W EREHEREZENZE
Fig.3 Effect of COR on shoot diameter of maize seedling treated by seed dressing (A) and foliar spraying (B)
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A2 (P <0.05) i FHABAR R, i 10 mg/L b3
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FhRb AL, Hid 0.1 mg/L #1 1 mg/L COR Ab3H )
vV, WA R 3 (P < 0.05) 55 T H b &b #
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1 mg/L COR 4b 3 [H] & A B % 2 &, B3 B &
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Note; Data were tested by Duncan’ s multiple range tests. The different letters indicated significant difference at 0. 05 level.
B4 FEERHM(A) M EERE(B) X EK AR ERE R

Fig.4 Effect of COR on leaf area of maize seedling treated by seed dressing ( A) and foliar spraying (B)
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Note: Data were tested by Duncan’ s multiple range tests. The different letters indicated significant difference at 0. 05 level.
B 5 BWERHM(A)FHEBHE(B) X ERMFHEEEXNEE(SPAD E) BRI
Fig. 5 Effect of COR on SPAD values in maize seedling treated by seed dressing ( A) and foliar spraying (B)
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Note: Data were tested by Duncan’ s multiple range tests. The different letters indicated significant difference at 0. 05 level.

&6

BEEH(A) FAEBHE(B) XMEXM A TEEEESENRIT

Fig. 6 Effect of COR on the soluble protein content in maize seedling treated by seed dressing (A) and foliar spraying (B)
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AR AT B, W (=10 mol/L)
f) COR AbHR{fi SR8 FI/K FE 4l i B MR AR ARG T,
TH R B BRI,

ARWFFE R, COR R HMKE M 0.1 mg/L T
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No. 4 T PRIHESE < e T 2N K SRR 25 B T P A 407

Ty R TR0 /0N 2 I R a0 B 5 K
P, RESEFIWEE 0. 1 pmol/L COR A 443 /N 4 g i

B A i, S i/ N A IR DA BT, I i
LA R E R

x2 FEEERMIZMHHABES EXSEHR RSN
Table 2 Effect of COR on root morphology of maize seedling treated by seed dressing and foliar spraying

- F ] Growth stage

SE R R b 3 V, stage V, stage
oy BEREK SRR e R BRKOBLORIR ra
Length/ Surf area/ Diameter/ Root volume/ Length/ Surf area/ Diameter/ Root volume/
cm cm? mm cm cm? mm cm’

B

Seed dressing

0 291 £32' b 68.7+6.5b 0.70+0.03b 1.30+0.14 a 342 +25 be 11011 b 1.01 £0.05 a 2.83 £0.41 be

0.01 286 +20 bc  70.7 +3.4ab 0.80+0.05a 1.35+0.08a 390 +24 a 121 +9ab  0.99+0.08 ab 2.93 +0.58 b

0.1 353 +6 a 76.8+2.5a 0.73+0.00b 1.35+0.05a 40730 a 132+11a  0.98+0.04 ab 3.35+0.23 a

1 273 +12bc 64.8+6.0b 0.73+£0.02b 1.29+0.09a 370 £35 ab 1107 b 0.90 £0.06 ¢ 2.50 +0.48 cd

10 262 =20 ¢ 57.6+5.3¢c 0.72+0.00b 1.04+0.07b  305+37 ¢ 94 +7 ¢ 0.95 +0.05 bc 2.32 +0.20 d

= i

Foliar spraying at V; stage

0 332+28 bc 80.3+6.8b 0.76£0.05 bc 1.55+0.26a 459 +21 b 137+13a  0.93+0.04a 3.27+0.43 a

0.01 351 x41 bc 87.6+15.7ab 0.87+0.04a 1.67+0.35a 586 %69 a 161 +27a  0.90+0.13 a 3.57+0.98 a

0.1 401 +39 a 92.7+9.2a 0.74+0.03c 1.74+0.13a 66159 a 176 +42 a2 0.85+0.16a 3.82=+1.20a

1 372 +26ab  86.7+7.8 ab 0.73+£0.06c 1.57+0.19a 455+53 b 137+38a  0.96+0.06a 3.24+0.97 a

10 326+£55¢  82.3+13.3ab 0.79+0.04b 1.65+0.31a 447 +44D 141 +27a 0.92+0.05a 3.32+0.59 a

TE B4 22 Duncan [RHT R 22K 5, FFIA R FRERR 0. 05 K225 B3,

Note: Data were tested byDuncan’ s multiple range tests. The different letters in the same column indicated significant difference at 0. 05 level.
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