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Analysis of Six Kinds of Nutrient Balance of Vegetable Soybean *75-3’
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Abstract To optimize the fertilization scheme of vegetable soybean ‘75-3’ | and the reasonable fertilizer application amount and ratio were
determined by analyzing the absorption of 6 nutrients, including N, P, K, B, Mg, Mo, in vegetable soybean. It was found that the target
yield was 13 690 kg/hm*. When the N, P,0; and K,O application rates reached 159. 56, 54. 87 and 139. 88 kg/hm’ respectively, the nutri-
ent balance could be basically met. The average ratios of N, P,05 and K, O accumulated in vegetable soybean were 28. 17, 10. 00 and 23. 56,
respectively. The average cumulative amounts of N, P,05 and K,0 in pods were 120. 27, 38. 06 and 90. 05 kg/hm?®, respectively, and the
proportion relationship of the average values was 31. 62, 10. 00 and 23. 66 kg/hm” , respectively. The average cumulative amounts of N, P, 0,
and K,O in stems and leaves were 20. 53, 11. 96 and 27. 72 kg/hm’, respectively, and the proportion of the average values was 17. 26,
10. 00 and 23.29 kg/hm’, respectively. The average cumulative amount of trace elements in boron, magnesium and molybdenum of vegetable
soybean were 141.25 g/hm”, 23. 21 kg/hm* and 13. 38 g/hm’, respectively. The average cumulative amount of trace elements in boron,
magnesium and molybdenum in pods were 90.98 g¢/hm*, 13.31 kg/hm* and 11.30 g/hm” respectively, and the average cumulative amount
of trace elements in boron, magnesium and molybdenum in stems and leaves were 50. 28 g/hm*, 9. 90 kg/hm’ and 2. 08 g/hm’, respectively.
The agronomic efficiency of N,P and K fertilizers were 7. 83, 10. 56 and 7. 21 kg/kg, respectively. The utilization rates of N,P and K fertiliz-
ers were 16.59% , —2.67% and 22.37% respectively.
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Table 1 Experiments on different fertilization levels and density of JEALALEE NPK SHBUE - AN A b FE NPK 2 /D\%X 100% (2)
vegetable soybean A :kg/hm? NPK JBit FH &
R =
Ab i N P,0s K,0 N 3 N 3 =
Treatment T EAL B 5E7 i - ANl AT AL B2 e i (3)
NPK 149 45 104 NPK jii H 1=
NPK, 149 4 0 IR H] Excel 2007 24455047
NP, K 149 0 104
GZHEE
NoPK 0 45 104 2 HRSHH )
P, . . ) 21 AT MR AR (K 2) 1, N K
MNXG 142 9 9 FUN P K A EAESOW AR R85 8, 2877 i HE ANt S Ak 35
NBFA 180 100 180 W= 25, 87% 1 30. 39% ; Hoyk & NP FI P K [ FESL,
HFDE 180 60 120

T - NPKOSRALHIAL 77 58, NPK,, Sy EP 4L, NP K Sy k4L, NoPK O
BURAL, NP K, J925 141, MNXG St > BURIIE , NBFA Sy 5
J5 %% HFDE LN E BN 15 5 o
Note : NPK is the optimized fertilization scheme ,NPKj, is the potassium de-
ficient group,NP K is the phosphorus deficient group,N,PK is the
nitrogen deficient group, N,P K is the blank group, MNXG is the
farmer’ s habitual fertilization, NBFA is the Ningbo scheme, and
HFDE is the fertilizer quota fertilization scheme.
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Table 2 Interaction effect of vegetable soybean fertilizer and abundance and shortage of soil nutrients

T3 Bean pods 251 Stem and leaf EE e 1

e FOTH RSO R SREHE CESCEORSD MTR PRI et
kg/hm % % % kg/hm” % % % leaves
N, PK 12 524 3.21 19.29 91.48 4 591 7.23 26. 96 87.05 2.78
NPK, 12 940 4.57 23.25 94.52 4 660 2.71 28.87 88.36 2.72
NP K 13 215 9.33 25.87 96. 53 4 858 2.64 34.35 92. 11 2.60
NPK 13 690 14.93 30. 39 — 5274 9.58 45.85 — 2.40
NoPoK, 10 499 7.17 — 76. 69 3616 3.37 — 68. 56 2.55
NBFA 12 490 12. 60 18.96 91.23 4 900 5.75 35.51 92.91 2.55
HFDE 11 466 10. 52 9.21 83.75 4 491 3.95 24.20 85. 15 2.33
MNXG 12 607 8.50 20.08 92.09 5 408 2.71 49. 56 102. 54 2.73
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13 690 kg/hm® I}, jifi Fl N P,0, K, 0 4> 514 159. 56 .54. 87 ,
139. 88 kg/hm” ARESEA /£ 3240 F 7. N.P,0; K,0 Atk
FIFHRAN A 16.59% ~2. 67% 22.37% .,
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Table 3 Nutrient balance of each treatment
N P,0; K,0
ALI\IE =) =) =) — =) P =) =} — =} - =) ==} —
Treament PR AR HeE mTR Wl AR HvE ATx WdE AR Ach BT
kg/hm®>  kg/hm*  kg/hm’ % kg/hm®>  kg/hm*  kg/hm’ % keg/hm*>  kg/hm*  kg/hm’ %
N,PK 134. 84 0 -134.84 -100.00 54.87 45 -9.87 -17.99 120. 49 104 -16.49 -13.69
NPK, 143.43 149 5.57 3.88  50.02 45 -5.02 -10. 04 116. 62 0 -116.62 -100. 00
NP K 151.72 149 -2.72 -1.79  52.48 0 -52.48 -100.00  123.93 104 -19.93 -16.08
NPK 159. 56 149 -10. 56 -6.62 51.28 45 -6.28 -12.25 139. 88 104 -35.88 -25.65
NOP K, 117.36 0 -117.36  —100. 00 42.59 0 -42.59  -100.00 103.77 0 -103.77 -100. 00
NBFA 142.24 180 37.76 26.55  51.08 100 48.92 95.77 114.13 180 65. 87 57.71
HFDE 129. 14 180 50. 86 39.38  44.81 60 15.19 33.90  101.06 120 18.94 18.74
MNXG 148.09 142 -6.09 -4.11 53.10 90 36. 90 69. 49 122.30 90 -32.30 -26.41
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Table 4 Proportion of nitrogen, phosphorus and potassium(N,P,0;,

K, O) uptake in vegetable soybean

AbHH Treatment N P,0s K,0
N,PK 24.57 10. 00 21.96
NPK, 28. 67 10. 00 23.31
NP K 28.91 10. 00 23.61
NPK 31.12 10. 00 27.28
NoPoK, 27.56 10.00 24.36
NBFA 27.85 10. 00 22.34
HFDE 28. 82 10. 00 22.55
MNXG 27.89 10. 00 23.03
S5 Average 28.17 10. 00 23.56
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11.30 g/hm’ , 22K 52501 B Mg, Mo 37 4 R B4k 5 ik
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SEXME S 50. 28 g/hm® (9. 90 kg/hm® 2. 08 g/hm’, 7] I, 5 3%
Xf B Mg Mo #FR &R T2EM (£ 7~9) .
£S5 KAXETEESLERERN(N.P,05.K,0) RTELLHIXFR
Table 5 Proportion of nitrogen, phosphorus and potassium(N,P,0;,
K,O) uptake by vegetable soybean pods in different treat-

ments

Kb 3 Treatment N P, 05 K,O0

N,PK 29.41 10. 00 22.79
NPK, 31.80 10. 00 23.53
NP,K 32.61 10. 00 23.8

NPK 34.04 10. 00 26.44
NoPoK, 32.03 10. 00 23.68
NBFA 30. 85 10. 00 22.89
HFDE 31.82 10. 00 23.44
MNXG 30. 38 10. 00 22.70
S35 Average 31.62 10. 00 23.66

R 6 TAXEEMZLERBER(NP,O; K,0) RITELLFIXFR
Table 6 Proportion of nitrogen, phosphorus and potassium(N,P,0;,
K,O) uptake by vegetable soybean stems and leaves in differ-

ent treatments

kb3 Treatment N P, 05 K,O

N,PK 11.07 10. 00 19. 65
NPK, 17.76 10. 00 22.55
NP K 16. 83 10. 00 23.02
NPK 21.47 10. 00 30. 04
NP, K, 13.29 10. 00 26. 56
NBFA 17.83 10. 00 20. 56
HFDE 19.74 10. 00 19.85
MNXG 20. 06 10. 00 24.07
S35 Average 17.26 10. 00 23.29
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Table 7 Absorption and accumulation of B, Mg and Mo in vegetable

soybean

Kb B Mg Mo

Treatment g/hm? kg/hm? o/hm?
N,PK 143.74 25.03 15.58
NPK, 144.93 24. 80 12.21
NP,K 148.23 24.00 16.48
NPK 153.80 22.81 13.72
NoPoK, 111. 67 17.29 10.90
NBFA 146. 40 22.94 12.94
HFDE 136.52 22.16 12.30
MNXG 144.76 26. 66 12.93
- Average 141.26 23.21 13.38

*8 XRAAEEXEAIE B Mg Mo R ZRAER
Table 8 Absorption and accumulation of B, Mg and Mo in vegetable

soybean pods

Qb3 B Mg Mo

Treatment g/hm? kg/hm? g/hm’
NoPK 93.27 14.76 13.23
NPK, 97.24 13.80 10.77
NP K 95.54 14.02 13.88
NPK 101. 10 13.21 11. 69
NoPoK, 74.26 10.95 9.30
NBFA 92.20 13.47 11.01
HFDE 87.61 12.52 9.63
MNXG 86.59 13.76 10. 90
3 Average 90. 98 13.31 11.30
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Table 9 Absorption and accumulation of B, Mg and Mo of vegetable

soybean stem and leaf

Kb B Mg Mo

Treatment ¢/hm’ kg/hm® &/hm’
NoPK 50.47 10.27 2.35
NPK, 47.69 11.01 1.43
NP,K 52.70 9.98 2.60
NPK 52.70 9.6l 2.03
NoPoK, 37.40 6.34 1.59
NBFA 54.20 9.47 1.93
HFDE 48.91 9.64 2.67
MNXG 58.16 12.89 2.03
SE4 Average 50. 28 9.90 2.08

—FhARAEY s B ME AR BE LE R AR B R 2 3 3 A
THE R H 29, & e AR YA & X NPK 4 K S0l B,
Mg Mo S5 it e R IR B i, OO B AR 5 N P K|
B Mg Mo S5n &K & &, )i e 3R IM 0, a0 pH bRk it e
FRERE, A TR i [ 2 2 AR e, 15
B TIE RIS F AR S AR HEICES L FEAC & 35
B T HRAERAT i,

S 3k

[1] B, SRR E T 75-3 Mimm sl R [ 1], = fes e
77,2012,28(5) :16-17.

(2] FVER, F0R, w4522, 45, e R = M R [ 1], 2
Hfi,2017,37(11) ; 48-51.

[3] £, ThEs, T, % RRBEAACEATRME RS Wit 9 S S AT
PR R ZIEIRI AR ] FhEAAE 07, 2016,32(3) :43-47.

[4] XUERE, B HS, TR, AR G T &8 1 ShEs EfiiE s
FEIRGE[]. KITERSE,2011(14) :48-49.

[5] P&, Z00F, fFEER, 5. J LA a NI B o= i b
BEGRIFZERGEMA[ ) ] W TR R (Rl 5 A= ar k2R , 2008, 34
(3) :289-295.

[6] s, 55, [BpE, 5. JE& BRSNS TR R s [ ) .
R, 2022,50(22) :23-26.

(7] B2, BES, F07, 5. R ERIE A B S R O B S IR RIS

G T]. TETR ke, 2021,49(5) 1 129-132.

[8] F&H, BES. BENR ARG S 9 SIS & A E b )].
W AR 2022,63(5) :972-973,976.

[9] B3RS, FAGHE SRR EIE 9 SR P [ ) ] Wi LRl kR,
2023,64(1) :161-164.

[10] ZEEzA: A, XIBSK, 5. 208 FHE S R O A S A R A e i

SRR T ], KSRk, 2012,31(1) :47-51,57.

[11] i, SAMEE 2250, . U PR EC A R G 1 o & s s

[1]. KORlS,2006,25(3) :288-293.

[12] sk, TR AECE, . PIRhSE 3R S a1, SR

BUERIEAAR ,2007,29(4) :452-455.



