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Genetic Regular Pattern Analysis on Citric Acid Secretion Characteristics in Tobacco Root
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Abstract [ Objective] To improve the activation of tobacco root on soil potassium, and to enhance the absorption efficiency on potassium.
[ Method ] With Nongda 202, Zhongyan 101, NC628, K358, NX232 as the parents, diallel crossing test was used to study genetic regularity of
citric acid secretion characteristics in tobacco root. [ Result] There were significant differences in citric acid secretion characteristic between dif-
ferent cultivars. General combining ability (GCA) values of Nongda 202 and specific combining ability (SCA) values of Nongda 202 x NC628
were positive in citric acid secretion characteristics, and the results had high use value to improve the offspring potassium uptake efficiency. Ge-
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netic regularity of citric acid secretion characteristic in tobacco root accorded with “additive-dominant” genetic model, but sensitivity to potassi-
um deficiency did not accord with “additive-dominant” genetic model. [ Conclusion] This research lays theoretical basis for the further research

on citric acid secretion characteristics of tobacco root. .
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Table 1 Diallel combinations

ER L A 7
Varieties code Name of varieties
P, K358

P, NX232

P, R 202

P, NC628

Py rF 101

P, xP, K358 x NX232
P, xP, &K 202 x K358
P, xP, H4 101 x NC628
P, x Py g 101 x K358
P, x P, 4K 202 x NX232
P, xP, NC628 x NX232
P, x P; H4H 101 x NX232
P, xP, 4K 202 x NC628
P, x P A 202 x HE 101
P, x P; Fr4H 101 x NC628

[E:P, P, Py P, P, HHZR, A NS
Note:P,, P,, P;, P, and P, were selfing lines; and others were cross
combinations
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Table 4 The general combining ability comparison of citric acid secre-

tion characteristic in parent
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able 2  Citric acid secretion characteristic of different varieties P Normal for . .
arent potassium deficiency potassium
FrERERR oy i Citric acid stress deficiency
R secretion characteristics SR P, —0.431 —0.081 0.174
Varieties we/ (B - h) Senstflffﬁity to P, ~0.121 0.162 0.310
code T T sl P, 0.062 0.121 0.076
Normal for Potassium heency P, -0.043 -0.083 -0.014
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Table 3 Combining ability comparison of citric acid secretion charac-

teristics
; T TIStE] R
A SR Top PSR B U
Potassium Sensitivity to
Sources of Normal for .. .
. . deficiency potassium
variation potassium . .
stress deficiency
GCA 1.152°" 0.726" " 0.392"°
SCA 0.698" " 0.739" " 0.124""

LT ARNFRAE 0.05 F10.01 KP-3k 25 25 57
Note: * and " * indicated signficant differences at 0.05 and 0.01 levels, re-
spectively
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Table 5 Special combining ability comparison of citric acid secretion

characteristic in hybrid combinations

FARFER b Citrie acid

secretion characteristics

ssen pe/ (b ) DT
. y to

ll;[i}rll};ﬁgnzom_ ik BTG potassium
Nurma/l\for Potassium deficiency // %
potassium deficiency stress

P, xP, -0.027 0.472 0.285

P, xP, -0.171 -0.441 -0.105

P, xP, -0.378 -0.463 0.234

P, x P 0.078 -0.703 -0.586

P, x P, -0.869 -0.862 -0.023

P, xP, 0.234 -0.175 -0.424

P, x P -0.177 0.292 0.548

P, xP, 0.351 0.268 0.272

P, x P -0.699 -0.103 0.568

P, x P, 0.345 0.762 0.372
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Table 6 Regression analysis of citric acid secretion characteristic and

sensitivity to potassium deficiency

TR 3 bR PE Citrice acid

secretion characteristics

i SR R
SH we/ (B - h) Sensitivity to
Parameter \ potassium
IE A SREE -
Normal for Potassium deficiency // %
potassium deficiency stress
Wr 5 Vr M &% 0.805 0.724 0.104
Regression coefficient
of Wr and Vr
EIJ/EE:=7ii] -0.182 -0.264 0.068
Regression intercept
[l )9 Z Kok e 0. 146 0.195 0.112

Standard of regre-
ssion coefficient

T W, SR B 22 5 Ve, AR5 5 22
Note: Wr. Covariance between paraents and offspring; Vr. Parent se-
quence variance
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Table 7 The genetic parameters of citric acid secretion characteristics

FPIETR I Citric acid

secretion characteristics

St g RN

ﬁié:iffm pe/ (B - b) Sensitivity to

parameters E 3 I S
Normal for Potassium deficiency // %
potassium deficiency stress

D 1.925"" 1.654 0.093

H 3.045"" 3.331"" 0.482""

(H/D)1/2 1.26 1.454 2.385

R 3.57 3.556 0.737

r 0.895 0.725 -0.293

W’N// % 24.69 14.85 44.73

B/ % 99.68 99.71 99.42

S AYSIFRTE0.05 H10.01 KI5 XS
Note: * and " " indicated signficant differences at 0. 05 and 0. 01 levels,
respectively
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