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, 57%.  51% 7 1
22—123 % , 21 % 31 Table 1 Changes of chemical properties of soybean
, 43%. 1. 06 vaideties from Heilongjiang province
, 5.10%. .73 RN “
Change
61. 26%7 58.67—62. 82%, Varieties M ean % range y Sd (CVY%)
61 % 47 64%’ Protein  40.84 38.55—44.52 1.233.03
61 % 26 N Fat 20.41 18.73—23.20 1. 06 5.10
36%, 1. 02 )
1.66 % ( T 6o sser—enm L0z 166
: ° Total content
N N (protein and fat)
) 5.
2
Table 2 Changes of soybean chemical properties from different ecological areas of Heilongjiang province
% % % ( +
Ecobgical areas Treatment Varieties Potein’ Fat% Total content%s (proteintfat)
1999 Year 16 39.50 21.32 60. &
2000 Year 18 40. 48 21.17 61. 65
Difference 0.9 0.15 0. 83
M ean 39.99 21.24 61.23
Harbin Change range 38.02—42.24  19.24—122.28 61. 14— 62 39
Sd 0. 81 0.71 0.76
CV 2.03 3.34 1.24
1999 Year 14 41. 15 20. 27 61.42
2000 Year 14 40. 70 20. 97 61. 67
Difference 0. 45 0.70 0. 25
Oihar M ean 40. 93 20. 62 61.55
Change range 39.27—43.00 19. 00— 22. 01 60. 10— 62 64
Sd 0. 62 0.75 0.91
CV 1. 54 3.55 1.48
1999 Year 17 41. 66 19. 87 61.53
2000 Year 18 41.01 20. 62 61. 63
Difference 0. 65 0.75 0.10
o M ean 41.33 20. 24 61.58
Jiamusi Change range 39.09—41.92  18.07—23.20 60. 43— 61. 82
Sd 1.47 1.23 0.75
CV 3.57 5.99 1.22
1999 Year 16 40. 45 19.35 59. &0
2000  Year 17 40. 61 20. 61 61.2
Difference 0.16 1.26 1.42
M ean 40. 53 19.98 60. 51
Heihe Change range 38 13—41.64  18.16—21.07 58.67— 62 80
Sd 1. 11 0.96 1.51
CV 2.73 4. 69 2.47
1999 Year 10 41.71 19. 50 61.21
2000  Year 10 41. 12 20. 52 61. &4
Difference 0.59 1.02 0.43
M ean 41.42 20. 01 61.43
Anda Change range 39.84—44.52  18.90—21.17 60. 60— 62 03
Sd 1.93 1.55 0. 80
CV 4. 64 7.74 1.30
2.2 . 11 s
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. . 0.9, 0. 16, 0.74,
« 2 ., 41.42, 39.99, 1. 43,
) )
41.42% . 41. 33%, 40. 93%, s
40.53 %, 39.99%, . 1.26,
. 21.24%, 0.15. 1. 1, 21.24,
20.62%, 19.98%. 19.98, 1. 26,
16 21% ) ,
12 75%, .
. 2.3 .
, )
4.64 %, 3 , . .
) 5 5
7.74 % 4 , , , ,
. 0.38—2, 0.28—2.5.
3
Table 3 Changes of protein and fat content from the same variety in different years
Using year 1999 Year 2000  Year
Major _— % % % % % %
environments Protein% Fat % Protein% Fat%s Protein% Fat %
38 Heinong 38 39. 00 21.28 38.55 22.61 39. 50 22.01
Soybean Research 40 Heinong 40 40. 94 20. 37 40. 84 21.10 41. 00 21.23
Institute  HA AS 41 Heinong 41 37. 80 22.70 39.37 22.47 39. 89 22.47
35 Hefeng 35 42.22 19. 16 41.45 19.63 40. 85 20. 90
Hejiang Agricultural 36 Hefeng 36 43.16 19. 63 42.98 19. 63 43.00 19.35
Institute 38 Hefeng 38 42.52 19. 01 43.00 19.27 42.78 19. 30
13 Nenfeng 13 43.05 20. 85 42.26 19.86 42.89 20. 00
Nenjiang Agricultural 14 Nenfeng 14 43.90 19. 70 42.89 20. 08 43.25 19. 87
Institute 15 Nenfeng 15 40. 28 19.97 40.76 20. 45 40. 30 20. 00
10 Suinong 10 40. 12 20.70 40. 00 20. 88 40. 14 21.59
Suihua A gri cultural 14 Suinong 14 41.72 20. 48 41.63 21.24 40. 64 21.02
Institute 15 Suinong 15 39. 16 20. 20 39.13 21.19 39. 69 21.45
14 Heihe 14 40. 09 18.92 39.78 20. 36 41.28 21.42
Heihe A gricultural 17 Heihe 17 37.73 20. 51 39.21 19. 88 39. 80 19. 80
Institute 19 Heihe 19 37.94 21.23 39. 00 20. 74 39.00 21.27
11 Beifeng 11 40. 80 20.11 41.70 19. 07 40. 24 21.80
Beian A gri cultural 9 Beifeng 9 40. 32 18.53 40. 86 19. 04 40.95 20. 00
Institute 14 Beifeng 14 43.06 18. 36 42.37 18. 46 41.90 19. 01
21 Fengshou 21 42.62 18.32 42.78 18. 00 41.87 19. 30
Keshan A gricultural 22 Fengshou 22 40.94 19.33 41.92 18. 90 41.32 19. 00
Institute 23 Fengshou 23 38.65 20. 74 38. 89 20. 93 39. 00 20. 40
. 20. 63 %, 42. 56%,
. 35 41.90%, 19.05%. 19 37.95%.



4 : . 283

20.39%, 38.86%, 20.49%. .
4 . , . ,
4 N

Table 4 Changes of protein and fat content from the same variety in the different ecological areas

Varieties 35 Hefeng35 11 Beifengl1 14 Suinong14 10 Suinong10 19 Heihe 19
41.90 - 41.72 40. 12 -
Suihua Agricultural Institute 20. 63 - 20. 48 20. 70 -
- 39.94 - - 38. 86
Nenjiang Agricultural Institute - 21.23 - - 20. 49
42.56 - 40. 66 41.25 -
853 Farm 19. 05 - 20. 11 19.37 -
- 40. 80 - - 37.95
Heihe A gricultural Institute - 20. 11 - - 20. 39
2.4 N .
3.
5 N

Table 5 Comparison of protein and fat content of soybean vareties in different ecological areas

+ Growing month (;Z]ijep. W ealher)condilion)
Ecological areas Protein Fat(%) Protein and Latitutes . Temperature N
) fat (%) ) Tcmp:i}atule Total rin difference Humidity
O (mm) O 0
Harbin 39.99 21.24 61.23 4600’ 21.20 257.1 10.9 72
Qigihar 40. 93 20. 62 61.55 4720’ 20. 97 276.2 10. 5 67
Hejiang 41.33 20. 24 61.58 4649’ 20. 50 251.2 10.5 75
Anda 41.42 20. 01 61.34 4680’ 20. 78 225.5 10. 4 69
Heihe 40. 53 19.98 60. 48 50'15' 17. 50 360. 4 11. 60 74
: 1999— 2000 .
N . s
N . N . , 6.
6 N
Table 6 Relationship betw een protein and fat content of soybean varieties and w eather conditions
Ttem Latitude Tem perature Total rain T emperature difference
Fat % —0.3882" " 0.6387 " —0.4824 " —0.0968
( e —0.3221° 7 0.3500 "~ —0.3302° " —0.0564

Total content (protein % and fat %)

:n— 2=71 r0. 05= 0. 231 r0. 01= 0. 301.

40.84 %6, 20.36 %,
3 . ,
41.42%.41.33%.
0 0
31 19992000 , 21. 244 20. 62%,
19.98%.

73 ,
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THE EFFECT OF DIFFERENT ECOGEOGRAPHIC ENVIROMENT ON
PROTEIN AND FAT (CONTENT OF SOYBEAN

Chen Xia
(Soybean Research Institute, Heilongjinag Academyof Agricultural Sciences, 150086)

Abstract Seventy — three major soybean varieties from five different ecological areas of Heilongjiang province
were studied for their protein and fat content from 1999 to 2000. The results showed that the protein and fat
content were not only controlled by their genetic factors but also affected by ecogeographic enviroment and
conditions (such as latitude, temperature and total rain). There was different protein and fat content in different
ecogeographic enviroments and years. Protein content was highest (41.42%,41.33 %) in Anda and Jiamusi of
Heilongjiang province and fat content was highest (21.24 %) in Harbin of Heilongjiang province from major
soybean varieties in five ecological areas of Heilongjiang province. The correlation between protein content and
latitude , temperature, total rain was not significant. There was negative correlation between fat content and
latitude, total rain. There was high postive significant correlation betw een fat content and tem perature.

Key words Soybean varieties; Ecological areas; Protein; Fat



