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Mechanism of ethephon on increasing cane yield and
sucrose % cane in sugarcane
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Abstract A series of investigations was conducted at levels of population, plant. organ. cell
and molecule to illustrate the mechanism of ethephon on increasing cane yield and sucrose %
cane in sugarcane. It was found that the ethephon treatment first induced the expression of

the genes encoding ACC synthase and ACC oxidase and resulting in an ethylene releasing
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peak inside the tissues, which changed balances of the five endo-hormones, which affected
the expression of various functional genes and so affecting the division, elongation and differ-
entiation of the cells that leaded to the direct changes in the development of organs and tis-
sues and the growth of the plants. The increases of peroxidase and [AA oxidase activities in-
duced by foliar spray of ethephon promoted the oxidation and degradation of IAA, which led
to the decrease of IAA in the tissues so resulting in temporary inhibition of the growth of the
above-ground part of the plants. However, the relative high concentration of ethylene spee-
ded up the synthesis of IAA inside the tissues, which explained the fast growth after a short
inhibition. 1f the applied ethephon concentration is too high, the plant growth would be in-
hibited for a long time. However, this situation would be good for sugar accumulation in the
stalks during sugar accumulation stage. so ethephon could be used as the ripener of sugar-
cane.

Key words sugarcane ethephon yield increase sugar improvement mechanism
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PR EEE. TAA SILEE . PHBRAMSIIEHEERE, W EFESES A XS
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105, FEEALIEY ZEAIKENRR, BB LR EKZMEMAEIER, 80T — a8 E
(—f 300mg/L LA ED, BN R TIEERN, MAERB™T. B, A8 KESKKE N5
AL, BT Z B BB R H B 1021, R 0. 3% ~1.0%.
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FEMBEHRRE Y, EHESEY, CBALEZERERE (JAA) S8E, Z6REHH
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R TR = S E B 0 TAA EALBEIE HEARBR A .
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7 TR ERLS 08T (R e v B L ) A R e 7 A T D £ R e
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AR B PGB, RERE TR/ N, (B80T EE R AR RO SR B F o
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FER. EXRGEREG T, M REAIRZEA M, JEE T H RN SRR, 4k
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IKEEPE TR B R A B ER M S EE E

2.10 X CHFIEIEH A KNS TRy RTINS 55 4 B s B — A R R e
ACC HALBEEE A B2 K 5 cDNA, ¥E7E GenBank M, %4 K cDNA B FES X
1307 bp, #HERMEHRFICEE 4 323 NEEBRAYIEMHE. Noethern 238 43 #F 1 45 % 71 ,
IAA. BA, ZJ&#], LiCl FMRIRHI TS ACC Bl ERIL. HEELHA Southern #1 Noethern 2%
TSR EWEDE 3 MHMIFFIES K DNA HFTHES 2.

EEETEDI RIS H I ACC BRI ZEFE R KL 3 MR A, ScACS1, ScACS2 fl Sc-ACS3.
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MCHARIE S, PENZHRTR, S8 RAERENER 4. FHikSSkE K Kot
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BHERENZHALETT DR MBS RER, RERAMER gL, WLy
R

2.13 WMBXEHEF. HeuH

HWHAREEEEENIIMI LTI . EEMFARSVGEXE L ARIBRX 3R, HPEEFE I
BUBR T (Sugar Tech) & 4/, HAEREZITHNEEL¥AREEPRER 1B, E£EHR
RUBLHYZ KB E GenBank I 4 (KEMEFWHRZHBE T ERXERNRE T, MN#%E 6 KEREPR
SW B OLME, EFAFRENERSUSNE L2 RFR 7 Foowsotw mELR ]
sl E R ST EhS (Society for Sugar Research and Promotion) HEK ., IEFEEFHE
MRAEFERFERZ I 1H 1 (Dr. S. Solomon) INARNMAHARFEBTEARAHR, HikizheT
2004 5F 12 B IR A FRA B TR ME LR, WMAERRMBEN, H@H2E hzhaihaH
HE, A, HITHREEENAERZOTY ERRATL L 28K, HPERRFRIF. HIA
8 KR RIS IR TR SO E SNE AV R T | WGR, HEFSHENMEERSIE, &8 2050
HEZFRERBUEI, REAREF MR S LR P T BEFRFERIFR A AT,

WG H SEAE IR T — T ER A BEAXRE MR m, R 3 REERE4F
HESWEE, ZREIE. BRWKEDY, F-RAMFEREHERBHREREK, B5A 3 2 ELH
R (HP 1 AER 15 KELHRANERTRE, BRRT 2 BELe3 S, 15 B+t
Bl ST AN AR TES 2 A4 SIW, 3 ABCEERE, 11 ARE T RI&R
PR, PEET BREFRIFE SRR .

IR SRR T IR BN H RE = g i AL SALIE, WAE T BN H A KRR s R Btk T
BESIA B AR AL TS AR TR . AR ERMAME. EPrt, BEE IR A
BrRAMERE, R FREL R A LN A SR #H7rmEm N Ast, 5 2004 4, 78
H A= ERy R FEARIR B 28 200 AW, ARE. W MEZREIESEZEAEE 7 200 T, mET R
ERL AT,

3 SZitREENie

3.1 WIHFE B WRIESE ZAR R H A R AR AN KA AL, BREHTUARFRKRE Z
HERRTR R A KRR H AR EE SN AT Y, BRIE H i ACC E/bEER ACC & BRI BN 7
MR R HTE GenBank b iEHE.

3.2 WIABAFERE T A FIALERS H IR R AR B, A= B X R AR KA EERE T R B
TRV B B A AR L T IS A K 9B, HABRAMNSESHRMANE. EHEMARAERBEAA
[ Y 24 FI ok BE a4 AL B AT DARE S X B e A KB /- R Bk TR, 7 H A K AR I IR
R ZEREEVUME#HE A K, B8 EHBEERGHRASRENZEFI L] DU H R
VR R, IRENBRE RS, A TSSIi =1,

3.3 WIHRLESEFHZMN T ERBTRNETAENI/E, RETHHRA, PFasRolkt
KRBT E PR R R EREAKCE, iR & R B AT A 2 AR KO 0 4 R e R AR P R Rk
H, REBEEATHE, ERERBREIAL, T EH ER E R E FEEmE TR
H I TER .

3.4 FEMRISBRFEERN, JHEALEFUEEFRES RO EE. EH5ZIRIX—ZMAHEL
LREF EMAAEEMME, BREXTERT KEMARTE, HF 1999 FERXRBFAHER
FIEEEN IR, ESCARTEREX HEAF LA NN ARR. XT AR RS
PP, EERHIT T EENR. FRIXPIHTEMNE, EEERITRE.
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