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Effects of High Pressure Treatment on the Agronomic Characters, Yield and
Quality of Soybean
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Abstract : In recent years,research on the mutation breeding of soybean was comparatively active and successful , while soy-
bean mutation induced by high pressure treatment of seeds has not been reported. In the present research, effects of high
pressure stress of seed on the agronomic characters, yield and quality of soybean were studied. The soybean seeds, Kaijiao
8157 ,were separated randomly into two groups(each 100 seeds) ,one was pretreated by 20MPa high pressure nitrogen gas
for 4 h at room temperature, and the other without treatment was regarded as control group. All seeds were planted under
same natural conditions in Chengdu of Sichuan province. The growth characteristics of the plants such as germination ratio,
growth period, plant height,stem diameter and seed yield were observed and compared,and four main nutrition components
of the yielded seeds were also tested. It was shown that the average seed yield per plants in the treated group increased 30.
6 percent in comparison to the control group and T- test indicated the difference is significant in the believable level of
99% . The changes of four nutrition components ( unsaturated fatty acid, saturated fatty acid, fattiness and protein) in the
treated group are inclined to the improvement of seed quality. Additionally,one plant in the treated group was obviously pro-
lific in the seed yield,which increased 204.48% in comparison to the average yield of the treated group. These results sug-
gest that high pressure treating seeds is a promising way to improve yield and quality of soybean.
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Table 1 Germination ratio and death rate of

soybean in each group

T AL R FETHL

Seed No.  No. of germination No. of death
X} HEZH Control group 100 77 2
JEZH Treated group 100 74 1
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Table 2 Development stages of soybean in each group
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. i FHAEH 252 Harvesting
Planting date . I :
Seedling/d Flowering/d Podding/d  date/
/Month. day
Month. day
i HEZ
FiREAL 5.26 5-11 9-15 8-13 9.10
Control group
2
AL 5.26 5-12 9-15 8-13 9.10

Treated group
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Table 3  Average height,caudexes diameter,root length and

root weight of soybean of each group

His (el (SN i
Plant height Stem diameter Root length Root weight
/cm /mm /cm /g
R4
XA 38.9+2.5 6.9+0.2 16.4+0.4 1.62 +0.01
Control group
<4
A 40.7+1.7 7.1%0.3 16.8 +0.6 1.63 =0.01
Treated group
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Table 4  100- grain weight,average grain yield and total
biomass of soybean of each group
FORCE PYYEBRRPRL R PR SRR SR B
100- seed Average seed Average total
weight/g yield/g biomass/g
apitels
XHRAL 27.99 7.24 £3.4 29.73 £10.66
Control group
X4
e 28.06 9.45 £4.63 36.11 £14.85

Treated group
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Fig.2  Yield distribution of individual plant in each group
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Table 5 The content of the main components of

soybean in each group

AUFIRENIR WREITR AR HAEH
Unsaturated  Saturated fatty Crude Crude
fatty acid/% acid/% fattiness/%  protein/%
i HE 2
FHRAL 83.0 15.1 21.32 37.69
Control group
¥
A 85.0 14.7 21.86 37.75

Treated group
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Table 6 The grain yield and total biomass of the special soybean

JnEeH hnEs2H Xof B 2H X BREH
I fE I fE FIME R
MTG ATG ATG MCG
*?ﬁj - 28.78 9.45 +4.63 7.24 +3.4 17.05
Grain yield/g
o4 e
B 103.78 36.11 £14.85 29.73 £10.66 59.05

Total biomass/g

MTG : maximum of treated group; ATG: average of treated group;

ATG ; average of control group; MCG : maximum of control group
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