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1
Table 1 The analysis result of chemical elements in soil for experiment
Item Unit The value tested Item Unit The value tested
Total N %) 0. 101 Mg ppm 8 624
Quick results N my kg 75.210 S ppm 3.511
Total P %) 0. 054 B ppm 0.3%
Quick results P my ke 14.416 Mo ppm 0.613
Slov results K my kg 83.127 n ppm 0. 247
Quick results K my kg 78.213 Fe ppm 1714
Oganic matter %) 1041 Na ppm 0.219
Pl 8. 000 a ppm 0. 104
Ca ppm 10.301
: *N P K. L pH ;

*N, P, K, Organic matter and pH analysis in Chemical Laboratory of Northeast Agriculural University; other chemical elements analysis in Biochemical

Laboratory of Heilongjiang Academy of Agricultyal S ciences.

2
Table 2 Amounts of chemical elements used in the experment
(g/ k) (g kg) (g/kg)
Teatments Large anount elements Middle amounts elements Small amounts elements

No. Describe N P K Ca ‘Mg S B ‘Mo %Zn Fe*Na ‘Cl
1 N PK 33313 1°1°%1 0.15%0.15:0.15 — P i
2 — PK 03373 1°1°%1 0.15%0.15:0.15 — P i
3 N—K 3:073 1°1°%1 0.15%0.15:0.15 — i
4 NP — 33390 1°1°%1 0.15%0.15:0.15 — P i
5 —.— K 0:0%3 11741 0. 15%0. 15°0.15 — i
6 — P— 0:390 11741 0. 15%0. 15°0.15 — i
7 N—— 3:0°0 11741 0. 15%0. 15°0.15 — i
8 - .. 0:00 11741 0. 15%0. 15°0.15 — i
9 CaMg S 33373 11741 0. 15%0. 15°0.15 — i
10 — Mg$S 33373 0°1°1 0. 15%0. 15°0.15 — i
11 Ca— S 33373 1°0°1 0. 15%0. 15°0.15 — i
12 Ca Mg — 33373 1130 0. 15%0. 15°0.15 — i
13 —.— S 33373 0°0°1 0. 15%0. 15°0.15 — i
14 — Mg — 33373 0°1:0 0. 15%0. 15°0.15 — i
15 Ca—.— 33373 1030 0. 15%0. 15°0.15 — i
16 —. . 33373 0°0°0 0. 15%0. 15°0.15 — i
17 BMo Zn 33373 11741 0. 15%0. 15°0.15 — i
18 — Mo Zn 33373 11741 090. 15%°0. 15 — i
19 B— 7Zn 3:33 11741 0.15°0%0. 15 — i
20 BMo — 33373 11741 0.15°0. 1590 — i
21 — — Zn 33373 1711 0°0+0. 15 — i
2 — Mo — 3:33 1°1°1 0:0.15°0 — i
23 B— — 3:33 1°1°1 015900 — i
b - .. 33373 1711 0:0°0 — i
25 Fe —.— 3:33 1°1°1 0.15%0. 15%0.15 0.15°0%0
26 — Na— 3:3313 1:1°1 0.15%0. 15%0.15 0:0.15%0
21 —.—Cl 3:33 1°1°1 0.15%0. 15%0.15 0:0%0. 15
2 - = 3:33 1°1°1 0.15%0. 15%0.15 0:0°:0

3 8 , 4



4 . . 275

. . 1.44 i 7n
. . . . 1.07 . B.-Mo.Zn
. . 2.19 .
. N.P.K
2 Fe.Na.Cl
,  Na )
2.1 2.08 1.85 ; Cl .26 1.65
3 , s S ; Fe 1.11  1.43 .
1.34 .
3 .

Table 3 The average contents of protein and oil of varieties in different treaments

Treatments 42 Dongnong 42 163 Dongnong 163 Treatments 42 Dongnong 42 163 Dongnong 163
Protein 0il Protein 0il Protein 0il Protein 0il
No. Describe 0 [G7D) 0 %) No. Descrbe %) o0 0 [G7D)
1 NPK 4. 49 18.82 40.94 2.18 15 Ca— — 44.04 19.27 38.91 23. 8
2 — PK 44.9 18.79 40.43 23.03 16 - = = 43.45 19.75 38.98 23.53
3 N—K 4.7 18.60 39. 62 23.35 17 BMo Zn 43.89 19. 70 41. 04 2.20
4 NP— 45.29 18.35 40. 45 2.94 18 — Mo Zn 44.75 19. 05 40. 02 2. 61
5 — — K 4. 62 19.12 39. 62 23. 40 19 B— Zn 44.36 19. 54 40. 02 2. 66
6 — P— 45.13 18.60 40.75 2.27 20 B Mo — 43.88 19. 94 39.03 2.4
7 N— — 4. 36 19.07 41. 41 2.24 21 — — 7Zn 44.87 19.55 40. 72 2.97
8 - = 45. 07 19.02 41.78 21. 83 22 — Mo — 43.76 20. 01 38.75 23.3%
9 CaMg S 4.1 19.48 40. 82 2. 54 23 B— — 44.02 19.73 39.35 2.7
10 — Mg S 43.19 19.96 39.58 23.20 24 - = = 43.8 19.73 38. 85 23. 05
11 Ca— S 43.55 20.45 40. 16 2. 89 25 Fe —— 43.42 19.77 40. 56 2.71
12 CaMg — 43. 47 19.79 40.21 2. 64 26 — Na— 44.39 19.58 40. 98 2.63
13 — =8 4.79 19.54 40.42 2.72 27 —— da 43.57 19.91 40. 78 2.8
14 — Mg — 43.62 19.76 40.20 2.73 28 — 42.31 19. 26 39.13 2.62

The values in table is average for 3 repetitions.

2.2 1. 52 . 5.5 5%
2.2.1 )
s N.P.K .
, 5 163
163 (3. Table 5 Remark comparison among the treatments
163 ( 4 for oil in Dongnong 163
, N.P.K o Rema rkabalne ss
(3, K Treatme nts Average oi1( %) 5% 1%
. K 1.57 : X 2 : A
4 163 N— K 2.3 a AB
— PK 23.03 ab AB
Table 4 Analyss of vaniance among the treatments NP — ». .U ab AB
for oil in Dongnong 163 — P 2.27 b AB
Variance DF S MS F  Foos N 2.2 b AB
NPK 2. 18 b B
In treaments 7 7.4 1.06 4.08 2.77 - 2. 83 b B
In repetitions 2 0.51 0.255 0.98 3.74 2.2.2
Probable ermor 14 3.6 0.26

7.2% . 1% :NTK , ) Ca.
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S Mo . 13.96%.
Ca 0.35 ( 6),B.Mo.Zn
,Ca—S ) Mo—Zn
0.7 , 3.5% ;Mo 55.26%, Mo—7n
0.28 0.29 , Fe.Na.Cl .
C 3. 2.3.3
2.3
2.3.1 2.3.31
N.P.K.Ca.Mg.S.B.Mo.Zn N—K 0.22%,
, Ca 5.37%., Mo
6 K 4.05%.
. Ca.Mg.S 9.84%,Mo.Zn 2.3.3.2
16.66% . N.P.K.Ca.Mg.S
2.3.2 , 6 N.P.K
N.P.K  Ca.Mg.S . N—P 20. 63%, Ca
, —Mg 27.14%. B.
) N . Mo.Zn ,
N—K 15.92%, Ca—Mg .
6 )

Table 6 The effects of different chemical elements to chamcters about yield

weight per The percentage

Teatments Hight of plant Weight in harvest 100 seeds Pods per plant seeds per plant of dhrivelled seds
N PK —4.8 —7.8 — 112 2.45 6.32 2.21
— PK —4.6 2.8 —2.01 10. 49 11. 86 — 115
N—K 0.03 15.92 0.22 20. 63 29.43 617
NP — 0.8 10.13 —516 15. 03 17. 41 20. 57
— —K —6.13 2.91 —0.99 10. 14 16 33 17. 4
—P— —0.77 4.3 —5.08 16. 43 15. 87 514
N— — —2.2 7.8 — 131 18. 33 13.87 —3.22

- = 0 0 0 0 0 0
CaMg S —8. % —21.06 —217 —11. 4 — 1837 —1.09
— Mg S —3.64 —17.46 —175 —6 —13.91 —4.49
Ca— S 2.51 0.38 1.5 12.29 10. 65 —3.64
CaMg — 6.9% 13.69 —0.27 27. 14 26.96 —3.22
—— S —0.47 —9.% —7. 14 — 1.4 0.54 16. 12
— Mg — —4.28 —22.49 —1.4 —16. 86 —21.63 10. 67
Ca— — 3.21 —12.58 5.37 4.29 2.71 —299
- = 0 0 0 0 0 0

B Mo Zn —9.93 —45 —6.7 —39. 66 —37.47 37. 4
— Mo Zn —16. 6 —55.26 —4.74 —42.5 —44.33 53.06
B — Zn —12.5 —45.26 —4.3 —51. 11 —48 11 2.7
BMo — —8. 14 —46.24 —1.05 —45. 81 —44.83 .27
— — 7n —6.59 —32.82 014 —26.5 —2877 13. 14
— Mo — 1.38 —10.43 4.05 —8.21 —65 6.54
B— — —6.51 —51.95 —4.18 —63.93 —47.82 39.78
- = 0 0 0 0 0 0

2.3.33 29.43%. Ca—Mg 26.
6 ,N.P.K 96%. B.Mo.Zn

, N—K , Mo.Zn .
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EFFECTS ON SOYBEAN PROTEIN & OIL CONTENT AND OTHER CHARACTERISTICS BY
APPLICATION OF MAJOR MIDDLE AND MINOR ELEMENT IN SOIL

Wang Ji-an Xu Jie Ning Hailong Zhang Dayong Li Wenbin
(Soybean Institute Northeast Agricultural University , Harbin 150030)

Abstract It was studied that effects on three kinds of large amount elements (N. P. K), three kinds of middle amount
elements (Ca. Mg. S) and six kinds of minor amount elements (B. Mo. Zn. Fe. Na. CD1o the protein and oil contents
of the high protein content variety Dongnong 42 and the high oil contents variety Dongnong 163. The results showed that
the protein content of high protein content variety could be increased 1.34 percentage and of high oil content variety could
be increased 1.44 percentage for using S. Applying Zn could make the potein content of high protein content soybean in-
crease 1.07 percentage. The protein wntent of high oil content variety could be increased 2. 19 percentage when the B,

Mo, Zn were applied at the same treament. N, P, K could make significant effects on oil content of soybean. Using K
could make oil content increase 1.57 percentage, it was significant at level 0. 01 than CK. Oil content in treatment of P
—K could be increased 1.2 percentage, in treatment of N—K could be increased 1. 52 percentage and in N—P could be
increased 1.11%. The Ca, Mo were valued for the increase of oil content of soybean. The using of fertilizer maybe have
great value for the decrease of plant height and the increase of weight of harvest, pods and seeds. Particularly, the treat-
ment of N—K had significant effect on the plant height, weight of harvest and yields. It was seemingly that Na, Cl, Fe had
positive effects on the protein content. The effect of Na was the most distinct, it made two varieties increase 2. 08 and 1.

85 percentage in the experiment. Cl made two varieties increase 1.26 and 1. 65 percentage and Fe made two varieties in-
crease 1.11 and 1. 43 percentage in the experiment.
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