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Effects of ethephon on internode elongation and endogenous
hormones in different genotypes of maize

WEI Xiao-yi, ZHANG Ming-cai, ZHANG Yan, LI Zhao-hu, DUAN Liu-sheng”

( Engineering Research Center of Plant Growth Regulator ,Ministry of Education,College of Agronomy
and Biotechnology , China Agricultural University ,Beijing 100193 , China)

Abstract:To investigate the effect of ethephon on internode elongation and endogenous hormones in
different genotypes of maize,12 commonly used inbreeding lines of maize were sprayed with 200 mg/L
ethephon at jointing stage. The results showed that, after the treatment of ethephon, five inbreeding lines
(Zheng 58 ,L6M, K12, Yu-zi 87-1 and 8085 Tai) had no significant differences for the characters
compared with the control,the other inbreeding lines showed significant difference in plant height, ear
height and length of the third to fifth internodes, decreased contents of endogenous hormone TAA and
ratio of GA,/ABA , and increased contents of endogenesis hormone ABA , comparing with that of the
control ; while the contents of endogenesis hormone GA, showed no significant variation. Among

different inbreeding lines, morphology indexes as the plant height, ear height and internodes length,
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content of IAA and ABA, and the ratio of GA,/ABA showed remarkable differences, ranging from

6.41% to 102.64% . Each index could reflect the sensitivity of different maize genotypes to ethephon
treatment. Among the 12 inbreeding lines, Chang 7-2, Xun 928, Mol7 and Dan 340 showed higher
sensitivity to ethephon,while Zheng 58 ,L6M, K12, Yu-zi 8§7-1 and 8085 Tai showed lower sensitivity

to eyhephon.

Key words : plant growth regulator ; ethephon ; maize ; genotype ; endogenous hormones
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2 8 926 3% 928 9058 \L6M K12 Mol7 . K 478 .
8085 7% S} 340 % [ 87-1, Horp. B 58 filg 72
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x1 ZHALEBEEEERBZFNKSNELS

Table 1 Plant height and ear height in inbreeding lines of maize after ethephon treatment
ERvER ¥k Plant height/cm #4775 Ear height/cm
Inbreeding line 2.} F] Ethephon TR CK 2.} Ethephon % HE CK
¥t 58 Zheng 58 148.5+2.2 A 168.3 +4.7 B 55.7+2.1a 61.3+3.2a
& 7-2 Chang 7-2 107.1+2.9 A 168.3+4.0 B 47.0+2.0 A 70.0 5.0 B
% 926 Xun 926 151.5+5.8 A 215.0+5.0 B 75.0 £3.5 A 103.0+2.6 B
7% 928 Xun 928 134.2 +3.3 A 195.0+5.0 B 65.0+2.6 A 93.0+£2.6 B
9058 122.4+7.4 A 159.7 +10.0 B 54.3+2.5A 68.3+4.5 B
L6M 173.8 4.0 a 185.7+5.1 b 78.0+5.3 a 81.7+2.5a
K12 179.0 £5.3 A 225.7+12.9B 70.3 4.5 A 89.7+4.0 B
Mol7 107.7 £3.8 A 173.3 +8.2 B 56.0+2.0 A 89.5+5.8 B
Ji5 478 Ye 478 129.6 +1.4 A 175.3+5.0 B 61.3+5.5A 84.3+3.1B
8085 %% 8085 Tai 146.2 +4.4 A 178.5+6.4 B 66.0+3.5a 79.5+4.8 b
F} 340 Dan 340 129.3 9.8 A 189.7+5.0 B 64.5 4.1 A 95.0+5.0 B
# [ 87-1 Yuzi 87-1 189.8 +5.3 A 211.5+2.2 B 87.0+4.4 a 98.7+£3.5b

TE AR/ KRG RS IR AL BRI 22 575K 5% /1% BFKF

Note ; Different small/capital letters means significance at 5% /1% probability levels for treatments, respectively.

x2 ZHANEBEREEERAZRZNTEKE

Table 2 Internode length in inbreeding lines of maize after ethephon treatment/cm

ERES %5 3 5[] The 3rd internode %5 4 5[] The 4th internode %5 5 5[] The Sth internode
Inbreeding line 247 Ethephon X CK ZJ%H| Ethephon g CK ZJH) Ethephon XTHE CK
F 58 Zheng 58 9.0 a 10.1 a 10.0 a 11.3 a 10.7 a 12.0 a
& 7-2 Chang 7-2 5.0 A 7.5 B 8.5 A 12.0 B 8.0 A 13.0 B
¥ 926 Xun 926 6.5 A 8.8 B 7.3 a 10.9 b 10.8 a 14.9b
7% 928 Xun 928 6.2 A 8.8 B 7.8 a 10.8 b 9.0 a 12.0 b

9058 6.7 a 8.3Db 7.7 a 10.2 b 8.0 A 11.3 B

L6M 7.0 a 7.8 a 9.0a 9.8 a 10.5 a 10.3 a

K12 10.0 a 12.0 a 7.3 a 9.0 a 10.0 A 12.8 B

Mol7 5.5a 8.0b 6.3 A 9.5B 7.0 a 10.3 b

{478 Ye 478 8.3 A 10.5 B 9.0 a 11.5b 10.3 A 13.3 B
8085 Zg 8085 Tai 7.5a 9.1a 8.3 a 9.5b 8.8 a 10.3 b
F} 340 Dan 340 9.7 a 13.0 b 10.5 a 14.5b 10.9 a 15.0b
# H 87-1 Yuzi 87-1 11.0 a 12.8 a 12.0 a 13.5 a 13.5 a 14.6 a

TE AN KRG R AR AL BRI 22 535 5% /1% RE K-

Note ; Different small/capital letters means significance at 5% /1% probability levels for treatments,respectively.

x3 ZHEANLEREERBXRRAMNNEHZSE

Table 3 Endogenous hormone contents in inbreeding lines of maize after ethephon treatment

IAA/(ng/g FW) GA,/(ng/g FW) ABA/(ng/g FW) GA,/ABA/(107%)

Elg . LAH Xof LHH Xof i LARH RO LAF X1
Inbreeding line

Ethephon CK Ethephon CK Ethephon CK Ethephon CK

FR 58 Zheng 58 437.2 A 522.8 B 3.48 a 3.43 a 122.5 a 99.7b 28.5 A 34.5B

& 7-2 Chang 7-2 297.2 A 558.7 B 1.17 a 1.32 b 143.5 A 75.9 B 8.2 A 17.4 B

¥ 926 Xun 926 306.5 A 478.4 B 1.57 a 2.05b 224.1 A 111.9 B 7.0 A 18.3 B

¥ 928 Xun 928 173.2 A 304.6 B 1.79 a 2.03b 484.3 A 267.3 B 3.7 A 7.6 B

9058 421.3 A 599.6 B 2.45 a 2.48 a 66.4 a 43.8 b 36.9 A 56.6 B

LoeM 379.2 A 462.5 B 1.66 a 1.54 a 72.8 a 58.4 a 22.8a 26.4 b

K12 349.5 A 486.2 B 2.22 a 2.56 a 186.6 A 127.8 B 11.9 A 20.0 B

Mol7 189.1 A 343.2 B 0.58 a 0.64 a 208.8 A 103.1 B 2.8 A 6.2 B

1 478 Ye 478 257.8 A 369.4 B 2.19 a 2.32a 43.5 a 26.3 b 50.4 A 88.2 B

8085 #% 8085 Tai 393.6 A 552.7 B 1.34 a 1.34 a 148.9 A 109.4 B 9.0 A 12.3 B

F} 340 Dan 340 269.4A 451.7 B 0.72 A 1.72 B 692.9 A 359.7 B 1.0 A 4.8 B

# H 87-1 Yuzi 87-1 300.7 A 359.8 B 1.20 a 1.20 a 634.9 A 556.8 B 1.9a 2.2a

TE AR/ KRG TRy BRI AL BN 22 575K 5% /1% BF KK

Note ; Different small/capital letters means significance at 5% /1% probability levels for treatments,respectively.
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% 928 11 GA, i35 2 BEAL, Wi KA M JC 83
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H 87-1 & £ M A PR 5 5 % 6 2% 7 A8 1 3%, LeM
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2.3 ZHBAAEEZEROENELESH
ZEA L H A R AR R i A R T R
DI N E TAA  ABA Fil GA,/ABA 453 454
2 A4 AN ARG AR TR B S BT 0, 20 A Ak B
58 LoM K12 .2 [ 87-1 F18085 % 5 44+ %

PEAR I TC 035 52 me B e L /N BTG 5 S HAZ &R
X AR BB 55 o T LM (R AN /57 L [l
FERT ABA 15 5 X EAH L TG 25 25 =, OBk = B
KT 6.4% ,IAA S RFELT 18.0% ,GA,/ABA Ui
BT 13.5% , 5 HAR A R A, LOM B AHXT A
W ME 7-2 9% 928 Mol7 FiFf 340 38 &
AR AIARXS LB 885 , 40 Mol 7 (1 & AR 7E
CATRIRE B S AR AR T 30% , BT & 72
& 928 Mol 7 FiF} 340 [ 52 F X &4 ] () fUE PR AH
X LR o

F4 ZHEALEBEERARERAZRZENERNENEUESIH
Table 4 Relative change of each character in different inbreeding lines of maize after ethephon treatment

b i i RIS S PIURIR & &

Inbrecding line Plant height/% Ear height/% Internode length/ % Endogenous hormone content/ %
3 4 5 1AA GA,/ABA ABA

#( 58 Zheng 58 -11.8 - - - - -16.4 -17.4 22.9
B 7-2 Chang 7-2 -36.4 -32.9 -33.3 -29.2 -38.5 -46.8 -53.1 89.0
& 926 Xun 926 -29.5 -27.2 -26.1 -33.0 -27.5 -35.9 -61.8 100.3
7% 928 Xun 928 -31.2 -30.1 -29.6 -27.8 -25.0 -43.2 -51.3 81.2
9058 -23.4 -20.5 -19.3 -24.5 -29.2 -29.7 -34.7 51.4

L6M -6.4 - - - - -18.0 -13.5 -
K12 -20.7 -21.6 - - -21.9 -28.1 -40.6 46.0
Mol7 -37.9 -37.4 -31.3 -33.7 -32.0 -44.9 -55.5 102.6

K 478 Ye 478 -26.1 -27.3 -21.0 -21.7 -22.6 -30.2 -42.9 65.5
8085 %% 8085 Tai -18.1 -17.0 - -12.6 -14.6 -28.8 -26.5 36.1
F} 340 Dan 340 -31.8 -32.1 -25.4 -27.6 -27.3 -40.4 -78.3 92.7
¥ A 87-1 Yuzi 87-1 -10.3 -11.9 - - - -16.4 - 14.0

3 Fig5itie

g RIE SRy — T 4 A 1 I 39 391, A RO A
o 2-E RIS, W R fE R 2T, 2T
TAA (GA il ABA Z5 A AR A, R AR AR 5 (8]
A KO T — S ST R, 20 SR 1 AR
ABA JK -, WA AE 9 3 R B R b T 3 SR
720 SR IR g 2 R A T A K
BB TR H) GA, & i, tH 2R ABA/GA,
g EAE " s Rzewuski 25 A, 76 KA b 24859445
GA/ABA WS 574" . AP, il A& &
B A BRI B TAA & 535 W3 N FE, ABA
i ETHE , GA,/ABA HAE B 208/, 1 GA, W
JETC A A AL LA, O H 451 GA,/ABA [ LL1H
A A HAY R B AR AR A X B W &, U BH 28 206 )
WS TAA & & ABA & & K& GA,/ABA H(H &
TR A R B DG, X S ET AR A5 e — 3.
PR, TR M 3R SR R i R A K

(Y EE B FE b 22—, [ 10 B TAA | ABA % &2 ¢
GA,/ABA 11 L {H X5 REVE Aff b s e HH R L1 [ f <
X 0 ) RO o

2 CARRIAE BRI AN F A8 R MR R A
R34S MK EMANERER SR ELER
R, B85 58 .L6M (K12 # [9 87-1 18085 Z& 5 4~
H 38 R 1) — e Ptk 5 0 BEAR He 25 oK B 340, g
A B TG PR 5 0 BEAH L 22 S 353k 2 i I
IRV 5 i — 25 BT AR AT, AN ] [ 38 R Z [R1AE 4 [R) i
IR K ZE S N 6. 41% £ 102. 64% A5, H
H, B 72 8 928 Mol 7 Fl 340 XiF £ 0 ) ) AU
PEAA TR A 58 LoM (K12 . ¥4 [ 87-1 F1 8085 Z&
X M5 ) A RBUR M AL 55

N, EAMRE R, LR TR RN 2 R 2
fiti(PAL) (4 1%, 42 755 PAL (RG5> 2 | 1fii PAL
Fng| Wk L IR A AL T (TAAO) 1Y 75 P AT e 5 40 i fh <
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