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Abstract: Chemical constituents are the major factors attributed to leaf quality in the flue-cured tobacco, and are sensitive
to environments. Despite inheritance of some chemical ch istics was reported, inf ion on genotype X environment
interaction is generally lacking. The objectives of this research were to evaluate the genetic effects for chemical
constituents, and to understand the genetic correlations among the traits analyzed. By using randomized complete block

design, 14 flue-cured tobacco cultivars (or breeding lines) and their 41 F; crosses were grown in four locations with two

replications at each location in Yunnan Province in 2002. Percents of total sugar, reducing sugar, sugar difference between

reents of total sugar and reducing sugar, p of total nit , nicotine, protein and K, 0 were evaluated for the
pe ug;

(-4

cured leaves. A genetic model including additive and dominance effects and their i ion with envi was applied

for geneuc and correlation analyses. Additive, dominance, additive by environment interaction and dominance by
envi ion genetic effects appeared to play an importance role in the inheritance of the chemical constituents

d. Percent nicotine was mainly controlled by the additive main effects. The ratio of additive variance to phenotypic
variance was 0.302 (See in Table 1). Domi X i i ion effects played a major role for total sugar,
reducing sugar, sugar difference, total nitrogen, protein, and K,0. No parents and crosses investigated had negative

heamical

effects for sugar difference and nicotine, but positive effects for K,0. The analysis of correlation among
constituenis revealed that there were positive correlations of phenotypic, genotypic and additive effects among the

nitrogenous compounds such as total nitrogen, nicotine, protein, and negative correlation with total sugar and reducing
sugar for phenotypic, genotypic and additive effects. Sugar difference, nicotine and K, O had low or no correlation with
each others (Table 4) . The predominance of additive genetic variance for nicotine in this study suggests that the most

effective breeding d for improving nititine will be those which lead to the superior homozygous lines. The

domi of domi by env ion variance for sugar difference and K, O percent suggests that the
utlhty of heterosis should be considered in specific envi . It is possible to d sugar difference and nicotine,
and i K; O simul ly in tob leaves by making more crosses or enlarging offspring population.
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Table1  Esth proportions of vari for in the fue-cured tobacco
E2 ¢ B Yt LT -] ¥ 1 1w EAK wikw
Parameter Total sugar Reducing sugar  Sugar difference  Total nitrogen Nicotine Protein K,0
MEFELEK V,/V, 0.116" " 0.149" " 0.137" " 0.156" * 0.302" " 0.049"* 0.174" "

BHTELE V)V,
it x SRMGBLE Vgl Ve
BYEx TG REE Ve /Vp 0.223" *

PR N BHE VIV, 0.436"*

0.089" *
0.136" *

0.116" "
0.102* *
0.194°
0.438° *

0.034™ "
0.125"*°
0.509"° *
0.195" *

0.024" *
0.068" *
0.225° °
0.526" ©

0.029" "
0.105" "
0.183" "
0.381"*

0.094" *
0.027°*
0.356" *
0.475"*

0.120"°
0.133" "
0.219*

0.354%*

T &)S!im 5%H 1% BHKFE, FERA.
Notes: “ and” “ indicate significance at 5% and 1% probability levels,

V4/Vp = matio of additive variance to phenotypic variance, V,/Vp = matio of

environment interaction variance to phenotypic variance, Vpg/Vp = matio of d

mpe:mvely The same below.

vlnlncem'

ic variance, V,z/Vp = ratio of additive x
x

of error variance to phenotypic variance.
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ion variance to pk ic variance, V,/Vp = ratio
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Table 2  Predicted additive effects for parents
FA B iE R 1.3 3] W {=1 wH
Parent Total sugar Reducing sugar Sugar difference Total nitrogen Nicotine Protein K, 0
P1 -0.101 0.226 -0.332" " 0.023 0.077 0.035 -0.087° "
P2 0.114 -0.130 0.250 0.004 -0.014 0.040 0.055"*
P3 -0.551" " -0.242 -0.340" " 0.020 0.169"° * -0.021 0.076" *
P4 1.015** 1.654" " -0.5717"" -0.063" " -0.352"" 0.010 0.002
P5 -0.070 -0.198 0.123 -0.025 -0.049 -0.069 0.054"
P -0.330 -0.832" " 0.480" " -0.005 0.035 -0.053 0.161" "
P7 0.708" * 0.568" 0.181 0.011 0.111 -0.043 -0.065"
P -1.060" " -0.863" " -0.259 0.077°° 0.319" * 0.080 -0.031
P -0.343 -0.557" " 0.193 0.009 0.168" * -0.088" -0.066"
P10 -0.059 0.342 -0.403" " 0.041° -0.04 0.216" * 0.031
P11 -0.834"" -1.004"" 0.121 0.040" 0.099" -0.117" 0.056°
P12 -0.389" -0.008 -0.403 0.004 -0.106" " 0.085 ~0.064°
P13 0.733"* 0.216 0.559" * ~0.011 -0.045 -0.017 -0.042"
P14 1.168° " -0.830" * 0.405"° -0.127"* -0.389" " -0.292" " -0.080" *

2.3 RTAFAHLERSNBENE
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Table 3  Predicted effects of for several crosses
N
%:ﬁ Cm:(‘: ) Dy D;E, DiE, DE,s D;E,
133 1x3 -0.208 -0.354 -1.405" " 0.449 0.697
Sugar difference 1x10 0.621" 3.537" " -1.285"" 0.277 -0.699
Ix4 -0.410* -1.101" -0.034 0.239 -0.312
4x 14 -0.249" 0.763* -1.061" -0.180 -0.255
513 1%8 0.227 -0.090 0.557 -0.099 0.077
Nicotine 3Ix4 0.003 -0.320"" 0.123 0.113 0.089
3x7 -0.143" 0.038 -0.141 -0.063 -0.113
4x12 -0.019 0.076 -0.314" 0.124 0.076
] 1x8 -0.049 ~0.031 0.3711* -0.092 -0.313
K0 2x3 - 0.009 0.044 0.071 -0.044 -0.082
2x14 o.112** 0.074 -0.114° 0.092 0.095
3x4 -0.036 0.097 -0.021 0.057 -0.180

Dy = B TR, DE, = K E, KB ¥ x FMEMERR, DiE, = T8 E, ¥R x SFMIAERE, DyE, = 7 E, MR H: x FMEANN,
D;E =¥ E, KIS ¥k x SFHTAERAT
Notes: D; = dominance effect, D;E, = domi

DyE, = dominance x

< omi
ion effect in Ey, DyEq = d

x

ion effect in E,,

jon effect in Ey, DyE, = dominance X

ion effect in E,.
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Table 4

Correlation coefficent between pairs of chemical components in flue-cured tobacco

R Y islﬁﬁ L1 5 ¥ -1 BARK 1]
Trait Total sugar R ing sugar Sugar difference Total nitrogen Nicotine Protein K,0
Bk 0.338°* 0.163"* -0.234"" -0.191"* -0.201" " -0.134" "
Total sugar : 0.234** 0.152** -0.155" " -0.179"* -0.122** -0.120"*
ifit 0.355" ° ~0.065" -0.220"" -0.204"* -0.173"" -0.153""
Reducing sugar 0.362" * -0.017" -0.127""* -0.189 -0.082"" -0.151" "
it 53 0.116* * -0.129"* -0.058" " 0.000 0.019 ~0.080" "
Sugar difference 0.166" * -0.134" " -0.069" " -0.005 0.041 ~0.088" "
B -0.359" " -0.278"* -0.166"* 0.269" " 0.294** 0.043°
Total nitrogen -0.221"" -0.198"" -0.092" 0.204" " 0.210** 0.044
b3 -0.456" " -0.468" " 0.003 0.518"* 0.104"* -0.028
Nicotine -0.222"" -0.212*" -0.068" -0.025 0.082" * 0.031
BEUE -0.165" " -0.014 0.066* 0.247" " 0.218** 0.093* "
Protein -0.155" -0.122"" -0.110"" 0.097" " 0.056" 0.053
"ike -0.186"" -0.225"" -0.288" 0.095" " 0.174** 0.018
K,0 -0.137" " -0.094"" -0.093" " 0.044 -0.118" " 0.123**

A EAETARBBBREAN ) THREERBAX AR () ETA LGS MEREH LR (), FAIMEIARNLEK

(ras)o

Notes: The phenotypic correlation coefficient (7p) and genotypic correlation ooeﬁcwm (rc) were mdleuppctnndlowerlme in the upper right corner of the

table, respectively. The additive correlation coefficient (7,) and additive x
in the lower left comer of the table, respectively.
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