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Table 1 Fat content and fatty acids percentages in seed oil of summer soybean cultivars in Shandong province
0 %) %) %) %)
Fat Stearic acid Palmitic acid Oleic acid Linoleic acid Linolenic acid
Max 24.0 5.5 34.4 61.4 13.6
Min 13.9 1.6 14.2 43.9 4.9
Mean 18.2 3.3 21.6 54.3 8.7
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2.2 . 0.417" 7, . .
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Table 2 Pearson correlation cofficient of fat and fatty acids percentages of summer soybean in Shandong province
Fat Stearic acid Palmitic acid Oleic acid Linolenic acid
Fat
Stearic acid 0.236 "
Palmitic acid —0.161"" 0. 005
Oleic acid 0.327 """ 0.292 " —0.145""
Lin olenic acid —0.105"" —0.325"" —0.181"" —0.859 """
Linolenic acid —0.525"" —0.533"" 0. 052 —0.708 "~ 0.417
Note: * Correlation is significant at the 0. 05 level (2-tailed). * * Correlation is significant at the 0. 01 level (2-tailed).
2.3 —0.195" . .
: ; 0.185 .
. (1984) 0.106 " ; ;
"' GJ Rebetzke —0.152" .
(1998) N87-2122-4 : 0.309 ;
. ; —0.295" ;
0.157 . .
s s .
. 3 ) N )
. 0.402" ; —0.133° —0.194" 7,
. ; ; 0.106 .
—0.249 .—0.190 , . N :
. 0.058.—0.093"  0.077 .
. s ’
s s , N
0.296 '; . .
) —0.239
3 Pearson
Table 3 Pearson correlation of fat fatty acids and main agronomic characteristics in summer soy bean
Fat Stearic acid Palmitic acid Oleic acid Linolenic acid Linolenic acid
Growth period —0.190 "~ 0. 058 —0.133" " —0.195"" 0.185 " " 0.157 "
Plant height —0.249 " —0.093 " 0.106 " * —0.239"" 0.106 ** 0.309 "~
100 seed weight 0.402 " " 0.077 " —0.194 "~ 0.296 "~ —0.152"" —0.295""
3.2 )
3
’ o
3.1 , 3.3 ,
, 15. 4%, —0.859  ~0.417 .
84.6 % )
21.6 %, 54.31%, o
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ANALYSIS ON THE QUALITY AND GENETIC IMPROVEMENT OF FAT
IN SUMMER SOYBEAN CULTIV ARS OF SHANDONG PROVINCE

Xu Ran Zhang Lifeng Wang Caijie Li Xinghua Li Wei Da Haiying
(Crops Institute, Shandong Academy of Agricultural Sciences, Jinan 250100)

Abstract Soybean|[ Glycine max (L) Merrill] is an important source of fat. It is known that the quality of
fat lies on the percentages of different kinds of fatty acids in fat. Development of soybean cultivars with
low saturated fatty acid content and high unsaturated fatty acid content is an important goal of soybean
breeder. In order to get more information of fatty quality and improve the quality of summer soybean fat in
Shandong province, the percentage of fat and 5 kinds of fatty acid of 727 summer soybean cultivars were
measured, the Pearson correlations of fat, fatty acids and main agronomic characteristics were analyzed.
The results showed that there were great difference among the cultivars, the percentages of fat were
ranged from 13.9% to 24.0%, the mean of the percentage was 18.2%; the percentage of stearic acid in
seed oil ranged from 1.6% to 5.5%, the mean was 3.3%; palmitic acid was ranged from 7.1% to 14. 5%,
the mean was 12.1%; oleic acid was ranged from 14.2% to 34.4%, the mean was 21.6%; linoleic acid
was ranged from 43.9% to 61.4%, the mean was 54.3%; linolenic acid was ranged from 4.9 % to 13. 6%,
the mean was 8.7%. And there were significant correlations between fat, fatty acids and agronomic char-
acteristics. The Pearson correlation coefficient between fat and stearic acid was 0.327 . and palmitic acid
was —0.161 ", and oleic acid was 0.236 ', and linoleic acid was —0. 105 ", and linolenic acid was
—0.525 . The correlation coefficient between oleic acid and stearic acid, palmitic acid, linoleic acid, and
linolenic acid were 0,292 ", —0.145 ", —0.859 ', and —0.708 . The correlation coefficient be-



4 . 389

tween linoleic acid and stearic acid, palmitic acid, and linolenic acid were — 0. 325 ", —0.181  and
0.417 . The correlation coefficient between fatty acid and Growth Period (d) ranged from —0.195 " to
0.185" ", between stearic acid and G rowth Period was 0.058, and palmitic acid was —0.133 "~ ", and oleic
acid was —0.195 ', and linoleic acid was 0.185 . and linolenic acid was 0. 157 ; the correlation coef-
ficient between Plant height (ecm) and fat, stearic acid, palmitic acid, oleic acid, linoleic acids and linolenic
acid were —0.249 ", —0.093 %, 0.106 ', —0.239 ", 0.106 , and 0.309 : the correlation coeffi-
cient between 100—seed weight (g) and fat, stearic acid, palmitic acid, oleic acid, linoleic acid, and linole-
nic acid were 0.402 ', 0.077 , —0.194 ', 0.296 , —0.152 ', and —0.295 . The results sugges-
ted that soybean cultivars with quality fat could be gotten by cultivar breeding; the quality of soybean fat
could be improved by means of the correlations between different fatty acids, and the correlations between
fatty acids and agronomic characteristics.
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APPLICATION OF PRINCIPAL COMPONENT ANALYSIS ON EVALUATION THE
DROUGHT-RESISTANCE OF SOYBEAN GENOTYPES

Pan Xiangwen" > Li Wenbin' Li Yanhua® Wang Guodong® Wang Guanghua’ Jin Jian®

(1.Key Lab. of Education Department For Soybean Biology, Northeast Agricultural University, Harbin
150030; 2. Key Lab. of Heilongjiang Province for Black Soil Ecology, Northeast Instituteof
Geography and Agricultural Ecology, CAS, Harbin 150040)

Abstract Drought resistance of 202 soybean materials was evaluated by using the method of principal com-
ponent analysis according to relative drought resistance coefficient of 10 indexes at harvest stage. The re-
sults showed that there were broad genetic variations in drought resistance for soybean materials included
and these materials were divided into 5 different grades of drought resistance based on the comprehensive
evaluation index from principal component analysis. Further research indicated that plant grain weight,
percentages of one-grain pod and three-grain pod under drought treatment and their relative coefficients of
drought-resistance correlated tightly with drought resistance of soybean germplasm and might be used as
effective assessment indexes for drought resistance of soybean. Among them, relative plant grain weight
and relative percentage of three-grain pod increased with enhance ment of drought resistance, for relative
percentage of one-grain pod in reverse. It was also indicated that soybean germplasm with good drought re-
sistance performed comparatively badly in yield and soybean germplasm sensitive to drought treatment ex-
erted well in yield, implying that there did not exist corresponding relationship between drought resistance
and yield in soybean, and soybean germplasm with different drought resistance should be utilized discrimi-
natively in breeding.

Key words Soybean; Evaluation of drought-resistance; Principal component analy sis



