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Effects of Different N,P,K Levels on Yield and Quality of Summer Soybean
JIANG Long-gang'* ,SHI Jian-shuo'*,GUO Li"* ,REN Yan-li'* ,PAN Li-jia'’ ,WANG Li-ying'*
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Abstract: With soybean variety Jidou 17 as the experimental material, the field experiment was conducted at Dahe
Experimental Station of Hebei Academy of Agriculture and Forestry Sciences to analyze the effects of different N, P,K levels on
soil nutrient content, yield, components of soybean yield and quality during summer soybean harvest, so as to determine the
effects of different N,P,K levels on the yield and quality of summer soybean in Hebei. The results showed that: During the
harvest period, the contents of available N, P and K in 0 =20 cm soil layer were 7.55 =9.62 mg-kg™", 14.0 =27.2 mg-kg ™'
and 139 —218 mg-kg ™' respectively. Compared with no fertilization treatment, N, P and K application increased nitrate — N,
available P and available K in 0 — 20 cm soil layers by 16. 8% —-25.2% , 34.3% - 93. 6% and 18. 7% - 62.6%
respectively. When the soil available N content was low, N application significantly increased the effective pods number per
plant, seeds number per plant and soybean yield by 15.6% —43.8% , 13.7% —42.8% and 12.2% -29.4% respectively,
and soybean yield was significantly positively correlated with N application (0 —195 kg-hm ™). N application increased the
protein content of soybean seeds by 1.31% —3.39% , and decreased the fat content by 2.55% -3.40% . With the increase
of N application rate, the protein content of soybean seeds increased firstly and then decreased. When the content of available
P and K in soil was at medium or above level, the number of effective pods number per plant, seeds number per plant and
yield of soybean increased by 7. 57% -10.3% , 2. 70% -6.31% , 1.56% -4.34% and 1.06% -1.69% , 1.83% -
7.34% , 6.03% —6.81% respectively with P and K application. The soybean yield increased firstly and then decreased with
the increase of P application, P and K application had no significant effect on protein and fat content of soybean seeds.
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Table 1 Treatments and fertilization amount

it 28 i it Bt it it it
B

N/ p/ K/

Treatment
(kg-hm~?) (kg-hm~?) (kg-hm~?)

NOP2K2 0 100 150
N1P2K2 52.5 100 150
N2POK2 105 0 150
N2P1K2 105 50 150
N2P2KO 105 100 0
N2P2K1 105 100 75
N2P2K2 105 100 150
N2P2K3 105 100 225
N2P3K2 105 150 150
N3P2K2 150 100 150
N4P2K2 195 100 150
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2.1 REBEHKENKXEWRI T EFSSEF M

2.1.1 REAER KEWGRIHO0 ~40 cm +)26H
BRMELE LW ER 2 frw, 5 A0 Z A H, i/ 2=
105,150 F1 195 kg« hm > ZbFE ¥ 0] i Z 1m0 ~
20 em+ 2 A A A S &, FR 0 43 00 R 25. 2% |
21.9% 1 24. 5% ,1E 20 ~40 cm + 24 AWt & &
195 kg - hm = 4 P A A 0 2 B AN it Ak P ) 2 g
TN 79.7% AN it il et R0 it 40 Ak P e S0t il
50 kg+hm *4bFE 0 ~20 em + 2 AR & BB A
Tl A P 25 1400 19, 49% , e it 8 s A Ab B O ~
40 emTJEREAR S EHAMERE S AL BRI A,
[ AT AT AR 0 ~40 em +)Z SRS HIRAK,0 ~
20 ecm HEHSR G N 7.55 ~9.62 mg-kg ' ,20 ~
40 em +EWAA ST RN 2.36 ~4.24 mg kg, F
SRR TR A I ) e A8 % LR e K (AR

#ik 907 mm) , FEUHAZME ZR)Z,

2.1.2 k¥ &H  KGWERY 0 ~40 cm )2
HAABESE RN 2 BRI REAH LL , Hi i i 100
F1150 kg-hm 240 0 ~20 em + 2 SR HE 5 5] 5
EHEIN 87.9% F193. 6% , 1 20 ~40 cm +JZH | jifi
A (il Akt 2 o W B 3 I, 5Ot s B A L
it 8, B A BEORAE 0 ~ 40 em 2 B AUBE & &
I AS it B A PR - 9 AN o A i 40 T
(18.6 mg-kg "V FEML T 24.7% ., [FFf,0 ~20 cm +
JE R A VI 14.0 ~27.2 mg-kg ™', HAL
i SR T A R DL EAKAE

2.1.3 a4y QNER 2 Pos e a2 5
KGR 0 ~20 em + 2 HAH FH, 5 A
BRAH EL AT 75,150 F1225 kg+hm AL FRIfH O ~
20 em+ 2 BEACHN S B W NG 0, LR iR 4 5 oA
18.7% .56. 8% #il 62. 6% ; £ 20 ~ 40 cm +JZ 1, Jifi
BPA I P R R B E RS N, 5O it A Bl
ACFRAFEL , it 0 B AL B 0 ~ 40 em )2 B SUH &
AR E N, A it B A B A S R R
BOHT (150 mg - kg™ ) BEAR T 7.33%, 0 ~ 40 cm
TR SRR EE,0 ~20 em+ )2 HERH SR
5139 ~218 mg-kg™',20 ~40 em +/EHEBEP S ES
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Table 2 Nutrient content in 0 - 40 cm soil layer of soybean at harvest time under different N,P,K levels

A P AR
AbFH . . .
Nitrate-N/(mg-kg ") Available P/ (mg-kg™") Available K/ (mg-kg ")
Treatment

0-20 cm 20 —40 cm 0-20 cm 20 —40 cm 0-20 cm 20 40 cm
N NOP2K2 7.55+0.14 b 2.36 +0.06 b 26.8+5.97 a 4,95+1.13 a 205 £18.4 a 109 £0.69 a
NI1P2K2 8.82+0.57 ab  3.45+0.29ab 27.2+1.73 a 4.83£0.27 a 214 £13.0 a 104 £6.35 a
N2P2K2 9.46 £0.69 a 2.96£0.22 ab  26.3£5.33 a 4.43£0.77 a 218 +21.9 a 101 +7.99 a
N3P2K2 9.20£0.21 a 3.32+0.35ab  27.1+3.58 a 4.73+0.51 a 206 £14.5 a 105+5.11 a
N4P2K2 9.40 £0.22 a 4.24£0.27 a 22.3+1.99 a 4.75 £0.61 a 211 +10.1 a 101 £3.20 a
p N2POK2 8.06 +0.38 b 2.99 £0.08 a 14.0£0.57 b 4.30 £0.12 a 200 +£26.3 a 100 +6.04 a
N2P1K2 9.62+0.29 a 2.44 £0.07 a 18.8£0.12ab  4.03£0.47 a 207 +18.1 a 93 +6.66 a
N2P2K2 9.46£0.69 ab  2.96 +0.12 a 26.3+3.33 a 4.43+0.77 a 218 +21.9 a 101 +7.99 a
N2P3K2 9.20+1.45ab  3.01£0.14 a 27.1+0.98 a 4.28 £0.26 a 198 +5.00 a 102 +5.60 a
K N2P2KO 8.23+0.39 a 2.86+0.34 a 26.4+1.45a 4.480.11 a 139 £15.6 ¢ 97 +4.16 a
N2P2K1 8.94 +0.36 a 2.65+0.29 a 26.4+0.58 a 4.58 £0.71 a 165 +16.4 b 106 +2.23 a
N2P2K2 9.46 £0.69 a 2.96£0.22 a 26.3+2.33 a 4.43+0.77 a 218 +21.9 a 101 +7.99 a
N2P2K3 9.29+1.18 a 3.18+0.24 a 26.9+1.40 a 4.85+0.32 a 226 £16.5 a 100 £5.29 a

T« [R5 R ZH 8080 J (9 A /) - BE R R AL BRI /E P <0.05 K257 B3, FIFl,

Note ; Different lowercase after the values in the same column show significant difference among treatments at P <0.05. The same below.
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BRI B bR R B, LB R 4 R 15, 6% . 25. 2%
33.0% 43. 8% F1 13. 7% .22. 5% .36. 9% . 42. 8% .
it A B it R HE 195 kg - hm 2 B SRR AT RS B
e T A & 52.5 ke - hm ™2, L1 IE S 24. 3%,
15 HAAE #C 35 25 5 it 20 Ah 381 ) i 280 2 150
195 kg - hm =2 (1 B BR R B0 B 3% & T i A &=
52.5 kg-hm 3G IE 53 514 20. 6% F1 25. 2% , i
5t A & 105 kg-hm >R EZER, Al 0L, 7F 5
SR B B A AE BL T, 3 i 018 AT A s ik
A REROR R B
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Table 3 Components of soybean yield under different

N,P,K levels
e PR R PR AL JER TACEK
Effective pods Seeds number 100-seed
Treatment

number per plant per plant weight/g
N  NOP2K2 38.4+1.60 ¢ 94 +1.79 ¢ 19.3+£0.29 a
N1P2K2 44.4 +5.55 b 107 +8.03 b 19.3+0.53 a
N2P2K2 48.1+1.91ab 115+3.85ab 19.5+1.05 a
N3P2K2 51.1+£3.97 ab 129 +5.43 a 19.6 £0.35 a
N4P2K2 55.2+£5.03 a 134 £3.50 a 19.2+£0.56 a
P N2POK2 43.6+3.35 b 111 £7.19 a 19.0 +£0.93 ab
N2P1K2 47.7+£3.91 a 114 £8.93 a 19.4+0.44 a
N2P2K2 48.1+1.10 a 115 +3.85 a 19.5+£1.05 a
N2P3K2 46.9 +3.61 ab 118 +8.20 a 18.4+0.67 b
K N2P2KO 47.3+1.77 a 109 +3.79 a 18.9+0.60 a
N2P2K1 47.8 £3.51 a 111 £8.66 a 18.8 £0.59 a
N2P2K2 48.1+1.10 a 115 +3.85 a 19.5+£1.05 a
N2P2K3 48.0+2.08 a 117+6.81a 19.0+0.35 a
2.2.2 RBEEBRFEAKFE WSR3 PR, 5 AMEBEAH

L, MEf R 50,100,150 kg-hm AP A K S SRR AT 5L
SERRNBARRRL B> S BE AN 9. 40% 10.3% 7. 57% F
2.70% 3.60% .6.31% , BRJiti# & 50,100 kg-hm >
PRI G AR IR 25 7 A, KR 2 5
VN TE O N R A RS N R R SR =
S (ELJit Bk b 3 ) Bt A 50 11 100 kg - hm =2 Y FORE
AR 150 kg - hm ™2 525 38T, H38 08 2 51 R

5.43% H15.98% ., FI UL FE LI HAHE B A=
IR Tt FH 3 ‘B FH o 10 i AT AT A 035 oK 5 B
PRA BCIEE, it v s WA B i S/ D R G R R
2.2.3 AREATEAKF W3 Fiow, MEE AL EE YK
AR RUTER | B BN it Ak B S S 1
1.06% ~1.69% 1.83% ~7.34% ,{H% %K%,
XS IR S R EE AL, I R
A S AR WIS OUT A I A RE A 0
PIPNIRER Y RV E LR S A g

2.3 FEEEAKEXMNKXSFFENIE

2.3.1 ARAZFATF WHE 1a Wi, it R
XPRE ™ A W& 5w, 5 A0 2 A e, i A W
FRE T RGP R, AR 52.5,105,150 F
195 kg-hm 2 A3 K 7 543 3 508,3 536,
3 691H14 044 kg-hm > B AHE A (3 126 kg-hm ™)
REFRA AN 12. 2% 13.1% 18.1% F129.4% |,
Jiti & 195 kg hm ~2 Lb B 6 i 2 5 T 52. 5,
105 #1150 kg+hm ~> , HIWE 73518 15.3% ,14. 4%
F19.6% ,1Mifi % 52. 5,105 1 150 kg-hm ~*4b 3 [&]
TEMZER, WIHSPrR, KO S5 A
WEFIEAIE, AL, 78+ HESORUR & KA1 O
T, B U A R R T

2.3.2 AFRREHFAKFE WK 1b Frox, it #
XfRGREA W& %, gk & 0,50, 100 Fl
150 kg-hm ~*4bHLAY K G 543 51 R 3 389,3 442,
3 536 f11 3 444 kg-hm > AbBRIA] G i 3 22 5%, X ok
VI By A S OO B i 0T AR, R A B A %
BRI S B - A R R R, I
SRR, R 2 i o i A e 1% 38 im 2 0 1
Je FEARARE 3 ZE B M 92 kg - hm >R, KRG 7~
AR R A, AT UL, 7E A AR K
SR il FHAE 2 A IR TR K S R

2.3.3 RREATEKE WE e PR, HEXRE ™
A B E W, i 0,75,150 1225 kg+hm™?
AbPREY R SR B4 ) A 3 315,3 515, 3 536 i
3541 kg-hm > AbHETCRE 25, XA REEEh
TEH SRR R, SRR A B E RS
K=, PIESHrERM, K5 a b i e & 1Y
AN, H A SRR E AR, AT A
T EHCE T TR/ RS AR A O
T A 25 2 AR T R T a0
AL A2l R 08 .
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Fig. 1 Soybean yield under different N,P and K levels
2.4 FEEHKTEX K EAFRL® BRI ST F4 FREBHAT TR TR SR
2.4.1 EHEAE WFE4 R ’ﬁﬁ/ﬁm‘ BRI Table 4 Seeds quality of soybean under different

REFPRLAR 1 5% i, T | P00 DR SRR 28 1 o
TREA R ERW, 5 A A il A 52,5,
105,150 #1195 kg«hm ~>4bFf it Kk BUoRERE R (5 & &
Iy 1.31% 3. 13% 3.39% #1 1.57% , Jiti A &
105,150 kg-hm ~> b 38 (4 R GOFFRLER 10T & 25 5%
W A AN 22 5 AN 2 R e il 2 it 2
AR IIN , KGR B 1 T o S I S G S PR
R R B it PGS R P o 1 BN AT 48 o8 K Rk 2R
Jo i, ok R AR Y R AR T B
B

2.4.2 BHAE WFE4 PR, A BEZN
PSR g Al [l e < QU (110 0N 2 DO NS AR S O
NEWG & A W S, i & 52. 5,105,150 F
195 kg« hm = 4b 3 (1) K GORFRL G D5 1 2 5 il &L
AR (23.5% ) 53 57 2. 55% (3. 40% (2. 98% F
2.55% Ui A 105 kg-hm > ZbFE K SRFRLIE BT &
HESEE, HRMAAIEY 2R R EE, T,
it FETEASH] TR SRR AR T 2 5 i3

N,P and K levels

il ERREE igliNEg s

Treatment Protein content/ % Oil content/%

N NOP2K2 38.3+0.72 ¢ 23.5+0.95 a
NIP2K2 38.8 £0.40 be 22.9+0.30 ab
N2P2K2 39.5+0.25 ab 22.7+0.06 b
N3P2K2 39.6+0.78 a 22.8 £0.21 ab
N4P2K2 38.9 +0.30 be 22.9+0.35 ab

P N2POK2 39.6+0.84 a 22.8+0.31 a
N2P1K2 39.4+0.57 a 22.7+0.35 a
N2P2K2 39.5+0.25 a 22.7+0.06 a
N2P3K2 39.7+0.95 a 22.7+0.56 a

K N2P2KO 39.5+0.81 a 22.8+0.46 a
N2P2K1 39.4+0.46 a 22.9+0.25 a
N2P2K2 39.5+0.25 a 22.7+0.06 a
N2P2K3 39.3+0.31 a 22.7+0.20 a

3 it

3.1 FRBHMIEATSAT=BHOXT

T 6 PR M T 2.9 45K 7
AT ST R 0BT K
PR 2 T 0 B 0 B U R
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IR SR E =R IF R T, R TE
KGAT RN R L S8 S Z s
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PR R GAFRE B, Al 2 B it FH 2% | 1 B U
o R A ML S R AR BCAE
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AT FESE AR FEi i il 92 kg-hm B,
R e A 3k ) e v L, (FL it ol 5 AS e e Ak 3L ] 9
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