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Phenotypic and Physiological Identification of An Ideal Plant Type
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Abstract : Mutant is an important material for gene discovery and function research as well as crop improvement in
plants. In this study,we reported the characterization of an ideal plant-architecture mutant( it/ )from our EMS mutant
population derived from the soybean cv. Zhongpin661 (Zp661). Phenotypic analysis revealed that the it/ mutant,com-
pared with the wild type plant,showed more compacting plant architecture, eg, shorter internodes, and darker green
leaves. And also the mutant showed a significant decrease in plant height by 30% compared to that of the parental line
Zp661 ,but no significant difference in internode number,indicating that lower plant height for it/ was mainly caused
by shortened internode length. Meanwhile , numbers of agronomic traits of the it/ mutant including number of bran-
ches ,number of pods,petiole length and angle,100-seed weight and yield per plant all displayed a significant or very
extremely significant decline than the wild parent. In addition, the physiological characteristics were determined under
normal growth conditions in the field,and it/ displayed significantly higher chlorophyll content and cellulose-lignin com-
ponent than the wild type in seed-filling period. Therefore ,the identification of the it/ mutant provides excellent material
for mapping,cloning and function research of plant architecture-related genes and genetic improvement in soybean.
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A :Plants at maturing stage,B:Seed surface,C: Transection of mature seed,D: Wild type at seedling stage,E: it/ seedling at seedling stage,

F: Fully expanded leaves,G: Petiole. Left; Wild type, Right it/ ,Scale bar;1 mm
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Fig. 1 Morphology comparison of the Wild type( WT) and the mutant — i¢/
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Table 1 Phenotypic of mutant and wild type upper petiole angle and length statistical analysis

KHEAS (om) FHEAER ()
1P (em) Jeffi () . n
REEA The range The range
Length Angle

Node position of the length of the angle
it] 7pP661 it] 7pP661 it] 7pP661 itl 7P661
149 15.45£3.65" 27.60+5.40 32.50+5.89" 47.00 +17. 51 8.50 ~21.50 17.00 ~34.00  25~45 30 ~90
HA5 1550 £3.13™  26.45+6.13  38.50+17.17* 54.50 £15.71  10.00 ~18. 50 16.00 ~34.50 20 ~80 30 ~90
%161 15.35+3.38" 21.20 £6.40 36.50 £8.18 43.00 +14.38 8.00 ~19. 50 14.00 ~30.00 30 ~50 10 ~65
W17 11752416 19.00 £6.65 38.00 +10.06™ 62.00 +20.44  5.50 ~20.00 10.00 ~28.50 20 ~55 40 ~90
18 11.30+9.38 15.20 £5.59  36.50 =10. 29 53.00 £24.40  4.00 ~35.00 8.00~23.00 25~50 0~90
%1997 7.15£4.69 " 11.80+5. 11 39.50+13.01* 61.00 £22.34 3.00 ~17.00 6.50 ~21. 00 10 ~60 30 ~90

* 0 AR FRAE 0.05 0. 01 K &R, R

* showed significantdifference at 5% , ** showed significant difference at 1% ,the same as below
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Table 2 Mutant and wild type yield statistics analysis
PER XN Az Y F B A TS (% )
Traits Mutant Wild - type Compared with wild type
#R 75 (em) Plant height 84.50 +7.16 127. 63 £10. 07 -33.79
5 (8] ( em ) Internode length 3.76 0. 35 5.78 0. 46 -34.95
Z5H (mm) Stem diameter 8.56 +0.63 ™ 7.40 £0. 60 15. 68
FERLHE (g) Hundred-grain weight 16.20 +0. 34 ** 18.20 +0.29 -10.99
JEEJER Bottom pod high 16.08 +7.38 14.25 +4.23 12. 84
PRk SI B Plant branch number 1.20 £1.06 ™ 4.35+1.42 -72.41
BRI %L Plant pitch number 22.60 £1.50 22.35+1.42 1.12
BARESERL Plant pod number 46.90 £11.43* 58.45 +15.30 -19.76
111.10 +28.65 ™ 147. 05 £36. 27 -24.45

P RRKIEL Plant seed numbers
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Table 3 Correlation analysis of mutant and wild-type yield traits

. PR FEEAHL I3 e HIEL i ESil

PER B _

Plant Nodes of Number of Seeds Height at Stem
Traits Podnumber

height main stem Branches numbers bottom pod diameter
#k 5 Plant height 1.00 0.36 -0.25 -0.20 -0.22 0. 14 -0.14
FE2ZE98 Nodes of main stem 0.47" 1. 00 0.09 0.29 0. 06 0.02 0.11
A K8 Number of Branches -0.13 0.55* 1. 00 0.54" 0. 08 -0.32 -0.13
SEH Pod number -0.05 0.48* 0.76 1. 00 0. 58 -0.55" 0.11
K% Seeds numbers -0.08 0.51°* 0.77* 0.96 ™ 1.00 -0.34 0.24
isE=a Height at bottom pod 0.35 0.32 -0.21 -0.30 -0.21 1. 00 -0.18
25 Stem diameter 0.02 0.39 0.34 0.38 0.32 0.11 1. 00

ZET A R AR AR Z AR E 2R 8, A b A D B A B VAR 22 TR 5C 22 5

Bottom left corner was mutant correlation coefficient. Bottom right corner was wild correlation coefficient
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Fig. 2 Pigment determination in leaves of wild type and i#/ mutant
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the wild type and the it/ mutant
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