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Effects of Leaf Population on Starch Accumulation and Activity of Amylase
and Sucrose Synthase in Tobacco Leaves
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(1. Institute of Tobacco Hunan Agricultural University Changsha 410128 China;2. Guangxi Baise Modern
Agricultural Technology Research and Promotion Center Baise 533612 China; 3. Tobacco Laboratory
South China Agricultural University Guangzhou 510642 China)

Abstract: To discuss the mechnissm of starch synthesis in flue-cured tobacco leaves during the mature stage

four treatments of leaf poputation( 16 18 20 22) were adopted the trends of starch accumulation and the activities

of amylase and sucrose synthase in middle and upper leaves were analyzed. The results showed that: in the mature

stage there were no significant correlation of leaf population with starch content and the activity of AM in upper
leaves(r= —-0.101 P=0.441>0.05 r=0.221 P =0.089 >0.05) but there was significant correlation of that
with the activity of SS(r=0.300" P =0.020 <0.05) ; there was no significant correlation of leaf population with

the activity of AM in middle leaves(r= —0.179 P =0.172 >0.05) but there was extremely significant correlation
of that with the activity of SS(r=0.395" P =0.002 <0.01) and significant correlation of that with starch con—
tent( 7 =0.328" P =0.011 <0.05) . When the leaf population was increased the activity of AM decreased slight—

ly but the the activity of SS went up markedly and the starch content rose obviously.
Key words: Leaf population; Flue-cured tobacco; Starch synthesis; Amylase; Sucrose synthase
CO, crose synthase SS) * .
SS

b SS
. ( SPS) ( Su- 20 UDPG

12012 - 11 -25
: ( 200403) ; (2010YN25)
(1982 -)



A G T A
R RSN X
7-9
10-12 SS )
ADP- N N ( C3F) ( B2F) 80 C
N o 0.425 mm o
1.2
B 1.2.1 ® .
N N 1.2.2 AM 35-
o # o
. 1.2.3 SS 7
o o lg 4 mL
40% " 50 mmol /L H, PO, 10 000 r/min
N N N 20 min o 0. 15 mL
" (100 mmol/L Tris-HCl pH 7.0
o 10 mmol/L. MgCl, 10 mmol/L. F6P 5 mmol/L
UDPG) 0.1 mL ( CK) 0.2
1620 mL 2 mol/L. NaOH 30 C 30
Ane» min 0.2 mL 2 mol/L. NaOH
10 min 2.8 mL
o 30% HCl 0.8 mL  95%
4 . 0.1% 80 C 10
N min 480 nm o
SS mg/( g*h) o
o 1.2.4 =( / ) X
100% - : <10% ;10% ~
1 100% ; >100% ®
1.1 1.3
( Nicotiana tabacum L.) SPSS ; Excel
K326 2007 o
pH 7.45 2
22.0 g/kg 1. 14 g/kg 0.57 gl/kg 2.1
27.9 glkg 119 mg/kg 9.3 mg/kg AM.SS
118 mg/kg. 1
L16( 16 ) .LI8( 14.40% ~22.26%
18 ) .L20( 20 ) (L22¢ 22 ), 18. 32% 10. 26%:;
3 . 2 19 12. 15% ~20.50% 15.87%
4 11 ( ) 4 13. 93% - AM ( )
28 5 13 6 13.76 ~25.27 mg/( g*5min) 19.24
23 o mg/( g*5min) 14.66% ; AM
o 12. 96 ~ 54. 91 mg/( g *5min)
N 5 25.09 mg/( g*Smin) 47.91% . SS
8592 98 105 115 d 92 98 ( ) 24.15 ~166.77 mg/( g*h)
105 115 125 d ; 9:00 83.25 mg/( g*h) 36.82%;

Ss 13.59 ~ 116. 59 mg/( gh)



A C T A
14 Rz F: GetoPmet R R AAD KBS0 0a 151 ﬁBERIGU TUH%E

REALI-SINI
59.1 mg/( g*h) 46. 58% - 3
AM.SS 10% ~ 100%
1 AM.SS
Tab.1 Descriptive statistics of starch content and the activity of AM and SS in tobacco leaves
/%
Position Indicator Minimal Maximal Mean Star.ldz'lrd Coeffi'ci(?nt
value value value deviation of variation
1% 14.40 22.26 18.32 1.88 10.26
Upper leaves AM /( mg/( g*5min) ) 13.76 25.27 19.24 2.82 14. 66
SS /(mg/( g*h)) 24.15 166.77 83.25 30. 65 36.82
1% 12.15 20.50 15.87 2.21 13.93
Middle leaves AM /( mg/( g*5min) ) 12.96 54.91 25.09 12.02 47.91
SS /(mg/( g*h)) 13.59 116.59 59.10 27.53 46.58
2 . (r=-0.101 P=0.441>0.05 r=0.221
AM (r= P =0.089 >0.05) SS
0.237 P =0.068 >0.05 r =0.239 P =0.066 > (r=0.300" P =0.020<0.05);
0.05) ; SS (r = AM (r=-0.179 P=0.172 >
0.303" P=0.019<0.05 r=0.549™ P =0.000 < 0.05) SS (r=
0.01) SS 0.395™ P =0.002 <0. 01)
. . (r=0.328" P=0.011 <0.05) .
AM SS SS.AM
o N SS N SS
AM ° AM
AM N ( ) o
2 \AM.SS
Tab.2 Correlations of leaf population with starch content and the activity of AM and SS in tobacco leaves
AM SS
Leaf population Activity of AM Activity of SS Starch content
Pearson 1 -0.101 0.300" 0.221
Leaf population ( ) 0.441 0.020 0.089
AM Pearson -0.179 1 0.075 0.237
Activity of AM ( ) 0.172 0.568 0.068
sS Pearson 0.395™ 0.442 1 0.303"
Activity of SS ( ) 0.002 0.000 0.019
Pearson 0.328" 0.239 0.549™ 1
Starch content ( ) 0.011 0.066 0. 000
S 0.05 « ) ;0,01 «

Note: The data in the upper triangle were correlations of indicators standing for upper leaves and that in the lower triangle were standing for middle leav—
es. Showed the significance level( double) of 0. 05; ™ Showed the significance level( double) of 0.01.
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Tab.3 Starch content in flue-cured tobacco leaves
Position /% Starch content
L16 L18 120 122
Upper leaves 4.75+0.17a 4.78 £0.03a 5.46 £0.19b 5.50 £0.05b
Middle leaves 5.57+0.27a 5.38 +0.31a 5.81+0.11a 5.40 £0.52a
5% 5%

Note: In the same row there was no significance level of 5% between two treatments with the same letter and significance level of 5% that with different letter.
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