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� Peach: A popular fruit in the world

World

Year Country
Area Yield

ma % mt %

2006
World 362 1718.9

China 244.6 67.6% 751 43.6%

2011
World 413.6 1901

China 200 48.5% 1155 61%

Export: 4.2mt
Import: 3.5mt

Processed: 175mt
Fresh eating: 975mt



� Higher demand from consumers

Fruit quality:
� In the past: fruit size,fruit color, fruit firmness etc.

� Nowadays: sugar, aroma, phenolic compound

Solutions:
� Breeding: Introducing newresources in the GM

� Cultivation condition: Pruning , bagging , stress ,
protected cultivation as well as exogenous
hormone treatment (NAA, GA, ETH, ABA) .



� Sugar accumulation in peach

� The biosynthasis pathway and the candidate

genes has also been well studied.

What we can do ???

� The molecular mechanism of sugar related

genes regulated by exogenous hormone (NAA

and GA ) has not been reported.



1. To compare the effect of different exogenous

hormone to sugar accumulation in peach fruit.
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2. To find out the key genes that regulate the sugar

accumulation during the growth and development

stages.
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� �� Huyou 018���´ early-maturity nectarine cv.�µ 8 times

30 39 50 64 75 96 108 121 131 142  DAB

� �� Jin Xiu Huang Tao���´ late-maturity peach cv.�µ 10 times

88 DAB35 44 53 60 69 75 82



� GA: �´ 0.5 mM/L�= 0.75 mM/L�= 1.25 mM/L�µ

� NAA: �´ 0.25 mM/L�= 0.5 mM/L�= 1 mM/L �= 2 mM/L

� Water as control

� ������������	
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� Eight years old, in experiment base of SAAS 

� Hand-thinning : to keep 200 fruits for each tree



�������

�����������	
����������� ������� �������������	��������

�����


������


������


�����

�������


������


�������

�������

� 1 mM/L and 2 mM/L NAA treatments leaded the peach 

fruit to withering, deformity and fall off, which is no t

suitable for young peach fruit.



1 mM/L and 2 mM/L NAA treatments ‘Huyou 018’

Normal



Normal

1 mM/L and 2 mM/L NAA treatments ‘Jin Xiu Huang Tao’



Fig 1 Fruit weight

Fig 2 Fruit firmness

‘Huyou 018’



Fig 1 Fruit weight

Fig 2 Fruit firmness

‘Huyou 018’

� 1.25 mM/L GA4+7 significantly increased the fruit

weight of ‘Huyou018’ and reduce the fruit

firmness.While0.5 mM/L NAA showed the opposite

effect.



Fig 3 Total soluble solids

Fig 4 Sucrose content

‘Huyou 018’



Fig 3 Total soluble solids

Fig 4 Sucrose content

‘Huyou 018’

� 1.25 mM/L GA4+7 significantly increased the sucrose
content of ‘Huyou018’ during the late development
stages.

� While 0.5 mM/L NAA significantly reduced TSS and
the sucrose content of ‘Huyou018’ during the late
development stages.



Fig 5 Sorbitol content

‘Huyou 018’

� During the late development stages, Both GA4+7and
NAA treatment reduced the sorbitol content.



Fig 1 Fruit weight

Fig 2 Fruit firmness

‘Jin Xiu ��



Fig 1 Fruit weight

Fig 2 Fruit firmness

‘Jin Xiu ��

� 1.25 mM/L GA4+7 significantly increased the fruit
weight of ‘Jin Xiu Huang Tao’ While 0.5 mM/LNAA
treatments showed the opposite effect.

� The effect to firmness is not obvious.



Fig 3 Total soluble solids

Fig 4 Sucrose content

‘Jin Xiu ��



Fig 3 Total soluble solids

Fig 4 Sucrose content

‘Jin Xiu ��

During the late development stage, 1.25 mM/L GA4+7
increased the sucrose content, while 0.5 mM/LNAA
reduced the sucrose content.



Fig 5 Sorbitol content
‘Jin Xiu ��

0.5 mM/L NAA reduced the sorbitol content of ‘Jin

Xiu Huang Tao ’ during the late development stage.



�� Jin Xiu Huang Tao�ÿ : GA4+7 (1.25 mM/L,0.5 mM/L), NAA 

(0.25 mM/L,0.5 mM/L)

�þ Huyou 018�ÿ :GA4+7 (1.25 mM/L,0.5 mM/L,NAA 0.5 mM/L)

Six key gene families (Twelve genes)

Sucrose transporter�´ ST1,ST2�µ

Sucrose phosphate synthase�´ SPS1,SPS2,SPS3�µ

Sucrose synthase�´ SS1,SS2�µ

Neutral invertase�´ NI �µ

Sorbitol transporter�´ SOT1,SOT2,SOT3�µ

Sorbitol dehydrogenase�´ NAD�µ

Expressionpatten of sugar relatedgenes



‘Huyou 018’ Sucrose transporter(ST)

Low expression level



‘Jin Xiu �� Sucrose transporter(ST)



‘Huyou 018’ Sucrose phosphate synthase (SPS)



�	 �Ð 
è 	¿ �¶ �† 	È 
–‘Huyou 018’ Sucrose phosphate synthase (SPS)

� SPS2 had a positive correlation with sucrose
synthasis,and showed a high expression level
during the late development stages.

� 1.25 mM/L GA4+7 promoted the SPS2 gene to
express.



�	 �Ð 
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–‘Jin Xiu’ Sucrose phosphate synthase (SPS)



‘Jin Xiu’ sucrose phosphate synthase (SPS)

� SPS2 had a positive correlation with sucrose
synthasis,and showed a high expression level
during the late development stages.

� 1.25 mM/L GA4+7 promoted the SPS2 gene
express, while 0.5mM/LNAA inhibited the SPS2
gene express.
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0.5mM/L NAA increased the expression level of SS2 during the
late fruit development stages.

‘Huyou 018’ Sucrose synthase (SS)



‘Jin Xiu’ Sucrose synthase (SS)



‘Jin Xiu’ Sucrose synthase (SS)

� SS2 is one of the main sucrose synthase genes that
regulate the sucrose synthsis.

� 1.25 mM/LGA4+7 increase the expression level during
the fruit development stages. And 0.5 mM/LNAA
showed the opposite effect.



�	 �Ð 
è 	¿ �¶ �† 	È 
–‘Huyou 018’ Sorbitol transporter (SOT)



‘Huyou 018’ Sorbitol transporter (SOT)



�	 �Ð 
è 	¿ �¶ �† 	È 
–�þ Jin Xiu �ÿ Sorbitol transporter (SOT)



�	 �Ð 
è 	¿ �¶ �† 	È 
–�þ Jin Xiu �ÿ Sorbitol transporter (SOT)



Neutral invertase�´ NI �µ Sorbitol dehydrogenase (NAD)

‘Huyou 018’ 



Neutral invertase�´ NI �µ Sorbitol dehydrogenase (NAD)

‘Huyou 018’ 

� 1.25 mM/L GA4+7 inhibited the expression of NAD,
while 0.5mM/LNAA promoted the expression of NAD.



Neutral invertase�´ NI �µ Sorbitol dehydrogenase (NAD)

‘Jin Xiu’ 
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