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Correlation Analysis of Monosaccharide Composition
and Contents in Flue-cured Tobacco Root Exudates

YANG Shungiang'?, YANG Huanwen'* , WANG Ge',GAO Xingguo®

(1 College of Tobacco, Yunnan Agricultural University, Kunming 650201, China;2 College of Chemistry and Life Sciences,Zhao-
tong College.Zhaotong. Yunnan 657000, China)

Abstract:In order to explore the monosaccharide composition and contents in root exudates and plant tis-
sue, four flue-cured tobacco varieties were used as the experimental material. The composition and contents
of monosaccharide in rhizosphere,non-rhizosphere soils,root and leaves of each variety were analyzed with
high performance capillary electrophoresis in pot experiment. Six monosaccharides analyzed in all of varie-
ties, they were xylose, glucose, galactose, ribose, arabinose, and rhamose. The composition and contents of
monosaccharide were different in rhizosphere soils,non-rhizosphere soils,root and leaves. In the same varie-
ty.leaves have the highest content, root takes second place, and rhizosphere, non-rhizosphere soils are the
least. The correlation analysis show that there was a positive correlation between rhizosphere soils,non-rhi-
zosphere soils, leaves and roots in total contents of xylose, arabinose, glucose, rhamnose and galactose.
There was also a significant positive correlation between different monosaccharide for some of them. The
results indicated that monosaccharides of root were secreted along with concentration gradient and diffused
into rhizosphere.
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Fig. 1

HPCE electrophoretogram of mixed standard solution and sample in K326

1. PMP; 2. Xylose; 3. Arabinose; 4. Glucose; 5. Rhamnose; 6. Galactose; 7. Ribose
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Table 1  Sugar composition and content in different flue-cured tobacco varieties
i #8437 Position
sUgaﬁpg/@ St N ST g nf
Rhizosphere soil Non-rhizosphere soil Root Leaf
1 1.504c¢C/cC 1.661cC/aA 1 097.500bB/aA 2 449.542aA/bB
A Il 1. 372c¢C/dD 1. 640cC/aA 1 052.125bB/bAB 3 052.500aA/aA
Xylose ik 1.725¢C/aA 1. 400cC/bB 1 011.250bB/cB 1 575.583aA/cC
v 1. 604cC/bB — 883. 625bB/dC 1 131.4167aA/dD
1 0. 868cC/aA 0. 680cC/aA 778.750aA/aA 665.417bB/cC
W iz A7 11 0.734¢cC/bB 0.659c¢C/aA 577.717bB/dD 890. 250aA/bB
Arabinose Il 0. 676c¢C/cC 0. 604cC/bB 682. 470bB/bB 1 046.083aA/aA
I\ 0. 653cC/cC 0.607cC/bB 635. 750aA/cC 511. 695bB/dD
1 o o o o
% I — — — 62.042bB
Ribose m - o o o
I\ — — — 391. 958aA
1 2.033cC/dD 3.881cC/bB 23 093.451bB/aA 70 648.958aA/Bb
HiA I 2.163cC/cC 3.655¢C/cC 8 238.727bB/dD 31 436.417aA/dD
Glucose il 3.291cC/aA 3.913cC/aAB 10 872. 305bB/cC 72 632.480aA/aA
N 2.307¢C/bB 3.930cC/aA 16 016. 114bB/bB 49 381.4167aA/cC
I 1.395bB/aA 0.495bB/bB — 3 472.792aA/bB
L2 i 1 0.778bB/cC 0. 443bB/cC 3 644.792aA/aA
Rhamnose I 0.531cC/dD 0.556cC/aA 55.542bB/aA 3 462.417aA/bB
v 1.219bB/bB 0. 365bB/dD 15. 958bB/bB 746.083aA/cC
1 3.688cC/cC 2.129¢C/bB 192. 208bB/aA 3 795.542aA/aA
S 7L B 1 3.835¢C/bB 1.140c¢C/cC 150. 563bB/bAB 3 143.792aA/dD
Galactose il 5.185¢C/aA 2.588cC/aA 114. 750bB/bB 3 290. 375aA/cC
NV 1.176cC/dD 2.149¢C/bB 141. 625bB/bB 3 550. 542aA/bB

Wl ~NEREMES: 1. BT 5 1. K3267; . “NC102"; V. ‘AL RETT s /NE FHRR 27 B FH (P<0.05); KEFERFKR
25 TR (P<T0.01) 5% /7Rl Ay 7 BE SRR TR AL IR A 22 5 kL /75 WP B RoR R RPRl 9 22 5. TR
Note; [ ~ V. Varieties No. ;: [ . ‘Yunyan 87’ II. ‘K326 ;[l[. *NC102”; V. * Honghua dajinyuan’ ; Lowercases express at P< 0. 05; Cap-

ital letters express at P<C0. 01;Letters in front of “/” express the diversity of different sites; Letters behide “/” express the diversity of different

varieties. The same as below.
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Table 2 Correlation analysis of sugar content in different positions

[=]
2
H

SRR M o R A SR 2 A% 4
il AR 28 20 00 B AT

B — N I ok B R Y 9 K

90 A AR 2 IR R S RO A A K

i F AL [ JEMRBR £ & Ly
Variety Position Rhizosphere soil Non-rhizosphere soil Root Leaf
# F5 + Rhizosphere soil 1 0. 464 —0.023 0.098
JEMRBR £ Non-rhizosphere soil 0. 464 1 0. 885 0.875*
I & Roots —0.023 0. 885 1 0.998* *
I F Leaves 0.098 0.875* 0.998" * 1
R PR 4 Rhizosphere soil 1 0. 297 0.002 0.193
JAE#L PR + Non-rhizosphere soil 0.297 1 0.964" 0.936**
I M % Roots —0.002 0.964" 1 0.993**
- H Leaves 0.193 0.936"* 0.993** 1
#R F5 + Rhizosphere soil 1 0.777 00. 261 0.301
AE M Fr + Non-rhizosphere soil 0.777 1 0.807" 0.825*
i R & Roots 0.261 0.807* 1 0.993**
M- J Leaves 0.301 0.825~ 0.993"* 1
R PR £ Rhizosphere soil 1 0.873 0.837" 0.839~
JEAR PR £ Non-rhizosphere soil 0.873 1 0.874 0.903"
v R & Roots 0.837" 0. 874 1 0.996 " *
M H Leaves 0. 839" 0.903" 0.996 " * 1
B E 0,01 KF B ERK s+ E 0,05 KF £ B EHK T
Note: * * . Significant correlation at 0. 01 level; * . Significant correlation at 0. 05 level; The same as below.
x3 WA BEREXEST
Table 3 Correlation analysis of sugar composition
sty Al [LES N [TEnR(EE T A SR A= A St
Variety Sugar Xylose Arabinose Glucose Rhamnose Galactose
A B Xylose 1 0. 82 0.99"* 0.90~ 0.92*
[y 47 {1 B Arabinose 0. 82 1 0.74 0.48 0.52
1 % B Glucose 0.99" 0.74 1 0.94~ 0.96"*
228 Rhamnose 0.90" 0.48 0.94~ 1 1.00*~*
2 FLBE Galactose 0.92*% 0.52 0.96" 1.00* % 1
A B Xylose 1 0.95" 1.00* " 0.94" 0.95"
B 7 A Bl Arabinose 0.95" 1 0.92" 0.79 0.82
1l i A% Glucose 1.00%~ 0.92~ 1 0,97~ 0.98
258 Rhamnose 0.94" 0.79 0.97"* 1 1.00**
L FLBE Galactose 0.95* 0.82 0.98* % 1.00" * 1
KB Xylose 1 1.00* * 0. 87 0.8 0. 81
BT BLA(IHE Arabinose 100"~ 1 0.87 0.8 0.81
I % B Glucose 0. 87 0. 87 1 0.99** 0.99**
Bl 2= Rhamnose 0.8 0.8 0.99" " 1 1.00" "
L ZL B Galactose 0. 81 0. 81 0.99* * 1.00** 1
A Xylose 1 0.95" 0.90" 0.72 0.73
B B AA 4% Arabinose 0.95% 1 0.71 0.46 0.48
v % B Glucose 0.90* 0.71 1 0.95* 0.96"
fil 2= Rhamnose 0.72 0. 46 0.95" 1 1.00**
EFLME Galactose 0.73 0.48 0.96" 1.00~~ 1
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