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Effects of Different Element Deficiencies on Soybean Nutrient Concentration
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Abstract: A hydroponic culture with soybean genotypes, BX10 and BD2, was carried out to study the

change of plant nutrient concentration under Nitrogen ( N) , Phosphorous( P), Potassium(K), Calcium

(Ca), Magnesium(Mg) , Sulfur(S) and Iron(Fe) deficient treatments. The results showed that com-

pared to the control, N, K and Mg deficiencies increased P concentration; Mg and Ca deficiencies in-

creased K concentration; P deficiency decreased K concentration; K deficiency increased Ca concentra-

tion and decreased Mg concentration; N and Mg deficiencies increased Fe concentration in soybean. The

responses of two soybean genotypes in N, P and Mg concentrations to the element deficiencies had signifi-

cant genotypic variation.
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1 MRE5FE

1.1 ##

HER & ELPY 10 SRR D 2 45 2 AN FE R L.
1.2 FHiE5MEmH

RIS 8 AL HE AR AR (KR, CK) (B A
(=N) BB -P) B ( - K) BEG( - Ca) (BREE
( —Mg) BB ( —S) (B ( - Fe). EFRWIL 1/2 Ho-
agland SE B FR IR () BB R B SR J5 B .
1/2 Hoagland & FF WA BN [ ¢/(pmol + L") ]
KNO, 2.5 x10* ,MgSO, - 7H,0 1 x 10°,Ca(NO,), -
4H,0 2.5 x 10°, ZnSO, - 7H,0 0. 38, K,S0, 0.25 x
10°, CuSO, - 5H,0 0.57, Fe-EDTA ( Na) 82, H,BO,
23.13,MnCl, - 4H,0 4.57, ( NH, ) Mo,0,, - 4H,0
0.09. $RZEE FEWIEAE 1/2 Hoagland B 57 W ) Fe il
b AT A B G 2R A R AR, T iR R R
e P A A R A e 49 i R e At iR
HEORAMNTE. DAL = N) Zb 3 1], S 2040 B8 SR
AN 1/2 Hoagland &5 H A9 KNO, il Ca(NO,),,
FEIX 2 AR AR (K) 185 (Ca) N5E S K, S0, #H
CaCl, #h7e. [, A K,S0, & A H (S) LK, fr
DI/ b 1 E AL PR 3R SR A B A i D4R
FEFR o B A B SRR R A 1 WK, R 3R
WP B 35 pH W2 5.5 ~6.5 ZJal. 405 3
HEL.

IRIRTE) N AR R A KR B THRS Il = K
HEAT DGR RAF g WA SRR 29 22 C B
SR 30 C AR 8 C. KREM TN,
T SRS 3 UK 58— 4l il AT 8 R s R
TR T e 2R A AT 1 BB B RE IR I e — R

WSCHR i oA e - 6 55 R B T, AR P 2 1
ARG VET W, AR T LT, W0 B bR R SR A
aO RS A E AL w S E AT
PRI B0 OGN E | 8S BE BR E
JE IR A0
1.3 HIEHH

BT B0 g £ F Microsoft Excel 2000 #E47F- 2%
FAREZE TS, 9 ELRH SAS GE 4k kit 47 XA 2%
J7 25T

2 FHRE5HMH

2.1 FAEBRELEXNAEERAEHNFM

ATl Bl 22 kb BT B PG 10 S A 2 S0 R Ak
R BT, AL FFRk A, ANl b 3 2 ) &
HAWBEER(Fyy =12.167) 2 N RGP Y

XPAN[R) Ab B 79 B2 AT A S 35 L PR R 22 57 (Fyepgm =
4.417 ) BG BVEE FIBRER B3 S2  EL VY 10 A Hb
FEAE S R, 52 (CK) M HARIK T % 60.2% |
37.4% 25.9% ; MiARH1 2 SALKRIK N T & 8%
FACFRAYSZ T B R | B | RN Bk
WE A 2 SA9H EH A A, 5 CK A AKX
T K& 49.3% . 21.5% . 12.5% . 23.0% H1 13.8%
(1) ARIPE G ERIEM, AR Z 6] A& 5=
BRI (Fu =13.5777) ,2 DHEEH RIS A A
AL 3 SN AT I R 25 57 (F oy =6.187) , 12
P4 10 SARAR A B 7R B A | B BE N Bk b L 1
EEREAS, MIA b 2 5 AR 8 R B 2t A e 220 R 2k A 2
A 2 AR (R 1).

1 FEARELAEXNASEERSENTIN"
Effects of different element deficiencies on N con-
w(N)/%

Tab.1

centration of soybean

R 105 NG
R R L3 1
CK 0.962£0.006a 0.836+0.040ab 0.976+0.050 ab 0.988:+0.037 a
SN 0.383:0.024d  0.338+0.008 4 0.495£0.064 d  0.457£0.09 b
P 0.867+0.095ab 0.740£0.020 abe 0.7660.016 ¢ 0.890+0.038 a
K 0.950+0.04a  0.733+0.045 abe 1.05420.041a  0.857+0.025 a
“Ca 0.777£0.029 ahe 0.836+0.122ab 0.854+0.039 be 0.864+0.043 a
Mg 0.602+0.104¢d 0.658£0.047he 0.752+0.041¢  0.898£0.157 a
=S 0.759+0.047abe 0.946£0.041a  0.871£0.055 abe 0.921 £0.080
~Fe  0.713:0.158 b 0.553+0. 146 cd 0.8410.130 bhe  0.492£0.019 b
1) R PHEHIATLGT ML + 47433, R 5 3B E L
RHE—AMRANEFHE ATEZFREHE(P>0.05,Dun-
can’s i%).
2.2 ARMRELENASEHERBESEN
AEIEE LSS E P 10 5 A4S 2 5 74 R
WE e A B B, WL EBRE  NFEAL PR
[ i A B 22 5 (F = 100,257 ) 2 N3k
PRI R SXSSAN [) A B4 B 7 A7 7 A S 35 3 PR Y 2 S

i3

(Fypm =45.76 ™) I H 3L P 7 5 4 3 2 8] 45 % (5
EHIEHAR (F oy = 12,95 ) B AR FI Bk

AP E N T VG 10 5 R, 5 RR A
b3 B AN T 226. 2% (135. 5% F137. 2% , b i
M RFET 80. 8% ; M AN Hb 2 = il 20 A e 4 g 3 At Ak
1t B 18 BT 32 52 W /0N 0 ) HE X BRI N T 65. 4%
34. 8% , Miems | BlEe | BT A G gk ab BRI REAS T A
M2 5 L A, o A IR R T 85.5%
55.8% 28.8% Fl134.7% (F2). I\ 2 N EEH EI 4 b
FRARERGE & ok F , RN AP 2 (8] W) 3% 25 57
(F oy =101, 517 ) 2 A>3 PR RS A 5] b B 1) S5 1
AR E IR (F g =7.63™ ), I H I A



55 4 4]

TR BRI R TSR R B 33

SR (A B A EAEF (F oy =11.7377)
ELPG 10 S AIAS L 2 5 Bl g SRR | BiBE RN B 6 A
SE¥a TR (£2).

x2 TEBRELEWNASHEKBSENIME"
Tab.2 Effects of different element deficiencies on P concen-
w(P)/(mg - g™")
K25
i 1R

5.682£0.311 ¢ 10.850£0.690 cd
9.396£1.108a 20.190£2.323 a
0.8220.022f 1.0590.026 e
7.661 £0.485 b 18.410£0.222
4.830 £0.430 cd 10.100 £0. 567 ed
2.514£0.183 ¢ 14.250£3.032 b

tration of soybean

B 10 5
o L3 i
CK 47980104 de 9.719.£0.430 d
=N 15.650£1.279 2 34.060 £0.340 a
-P0.920+0.130f  0.858 0. 113
-K 11,300 £0.610 b 19.300£3.180 b
-Ca 5.865:0.28cd 7.469£0.013 d
-Mg  6.582£0.051 ¢ 18.560 £0.358 b
-S 4161£0.19 ¢ 13.220£0.440 ¢ 4.048£0.357d 12.260 £0.841 be
-Fe  4.22640.276e 4.421+1.537e¢ 3.713£0.230 de 7.906 +1.539 d
1) A PHEHIATLGFHME + 47EE, R HIEE L
RAE—AMRANE FHE £AFEZFREZ(P>0.05,Dun-
can’s i%).
2.3 AEHELENKEEKRFSENZM
NTE R 25 40 BT B PG 10 5 FIAS H 2 S (0 A A
B A R KRR, Rk, AN R Ah H 2 A A
e B 25 (F i =99. 657 ) |1 2 AL PR BN AS T
A BRI BN 25 5 AN B (F gy = 2. 68 ) . BT 25 14
N T B 10 S48 &, FeXF BRI N T 33. 9% , ifij ik
SRR R RN R Ak B D RIS TR, L R
WK TIET 17.0% 49. 1% 81. 1% H1 43. 4% ; 55
[IRERS N T A M 2 5 b 3B A 40 25 i, Ho X REE i
T 55. 3% , Ti e R 0 Ak B DU AR A T B o, BT
WARRAR T 48.9% 1 89. 4% (3% 3) . {EAR A & 877
T, AN R A P 2 [ A A0 25 25 53 (F yym = 31,0877 ) 2
/l\%ﬂXd‘Klﬁ]ﬁ}E%&@%ﬁKﬁ% ( Fypp =
0.33) , L PH10-5 B | S5 B EE B 4 5 1t 3 in B

£3 TRRELEXNASEKESENTME"
Tab.3 Effects of different element deficiencies on K con-
w(K)/(mg - g™)

e

centration of soybean

B 105 25
W 1R 3 1R
(K 30.820£2.233h 32.820£1.638 ¢ 29.100£0.619 be 36.530 £3.489 ab
-N 27.240£2.699 ¢ 45.200 £1.238 ab 27.240 £2.477 be 40.720 £3.791 ab
-p 16.720£1.072.d 29.720 £1.072 cd 14.860 0.000 d  34.670 £0.619 ab
-K 6.12£0.619¢ 4.036+0.32 e 3.006£0.619¢ 3.715£0.000 d
-Ca 43.960£0.619a 43.6104.497h 45.200£0.619a 42.630+6.331 a
“Mg 3B.440£1517h 52.92025.360a 32.200£1.238 b 44.52047.814
- 18.580 1,072 d 28.480 £0.619 cd 24.150 £0.000 ¢ 28.480 £2.233 he
- Fe 33.440£3.033 b 23.460 £4.975 d 25.390 £4.060 ¢ 20,670 £2. 867 ¢

1) APEEAIATLGFHM + kR, BI 8GR
RAE—AMENE FHHE £ FEZFREZ(P>0.05,Dun-
can’s i%).

b, ERBRI AR A PR B DU) B o) R 3 T A AN
2 BB RN G A PEAR R e 2 R A, At
SR AL PR B A I BE AR (R 3).
2.4 FAERZLENAXZEKTBEIENZM

AN B 28 Ah NG 2 A R 7 5 PR R ) A R A 1
MR ANZR 4 FroR. d L3RS 2 T, AN A AL B 2 ()
W2 (F = 54. 667 ) |2 AN FE K R X AN [+]
ﬁfi%ﬁmﬁﬁxﬁ%(}?gww =1.91), @%%EP \@%@5
FNIER A BT EL P 10 585 1 5 52 1) 3 S Ak B
FE X FEEEAN T 31. 5% , BiAS A ek A £ 00 b X B8R
R T 93.5% F123. 9% ; A b 2 5 G 1 Bl st A 242
BB LT BRI T 38. 4% 121, 1% , BsS | Bk Fi
SR A FE 5 e 0 BEORE LU I R AIG, AR UK EL X R
TFET 90.2% 30.3% F131.7% (£ 4) . AEARIREG &
M, ANFAEZ R AW EER (Fuy =
6. 47" ), 2 A FE PR AU AN [ b B ) f2 A 3 R
RIZESE (Frmm =8.90" ) , LG 10 576 BB Bk A
PR 7 dt LU BRCA I B8 00 5 1A b 2 5 7 85 b
PRETES & A D, X TR T 75. 9% .

F4 TRBELENASTEKTSSENFIG"
Tab.4 Effects of different element deficiencies on Ca con-
w(Ca)/(mg-g™)

B L3
i 1R R e
(K 5.162£0.083be 1.846£0.088 he 5.563+0.072 ¢ 1.604 £0.055 ab
=N 4.813£0.267bed 1.628+0.043 ¢ 6.169£0.354 be 1.094 £0.085 he
P 4.696£0.198cd 1.574£0.183¢  5.022£0.107 ed 1.203 £0.056 he
-K 6.788£0.246a 1.663£0.09% ¢  7.700£0.276 a 1.437£0.041 b
-Ca 0.33%:0.117e 1.345£0.186¢  0.543£0.023f 0.387+0.086 ¢
-Mg  5.944£0.921ab 2.419£0.244 ab  3.877£0.174 de 2.347£0.811 a
=S 5.6110.157be 1.335£0.119 ¢  6.737£0.773 ab 1.483 £0.095 ab
-Fe  3.92620.361d 2.700£0.559a 3.800£0.591e 1.711£0.144 ab
1) AV RAEH 3 ANEILG-FHE « AR, B3 8485 )L
RA—ANHR NG FHE AT EFRLZF(P>0.05,Dun-
can’s 3%).
2.5 AERELENKEEKRESENTMN

AR R AL XS EL PG 10 5 A HE 2 5 R AR BE
S T R, b e U T, AN [l b 3
ZIA AW 22 (F y =28.7277) |2 P IEPIALNT A
[k B 1) 2 W AF AE B I 35 R R R 22 R (Fygpn =
33,677 ) WkEAE BRET GEE BTG Ab R
M PG 10 54 b FFBE & 5, 5 X BEAR L AR T B
32.6% 58.0% .66.3% .29.0% F1 28. 1% ; M A< Hb 2
5 R G BE b B B 5 1 T R, A S L
XFHE R T 46. 5% Fi1 68. 6% (3 5) . HHEE & ok
O IZ WA E 2T (Fym =7.0477),2
A PR B A [ Ak B8R 18 2 It A 7 AR i 3 6 DR 1 2

centration of soybean

3L
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5 (Faepn =22.207 ) ELPY 10 S5 Bes b BHHEE 5 &
Foxd BESE N T 57. 5% , BiBE Ak # EL 6 IR R B T
76.2% 5 M A b 2 5 (W AE Sk b 3 Ip 56 35 /A 0 3
WD X R R T 55.4% (£5).

x5 TRRELEXNKEEKRFESEHHIL

Tab.5 Effects of different element deficiencies on Mg con-

centration of soybean w(Mg)/(mg - g™")

L 105 A2 5
il gt o bR 1R

CK 4.345+0.300a  1.915£0.491 b 4.686 +0.490 abc 1.449 £0.066 ahe
-N 3.685+0.375 ab 2.307£0.268 ab 5.211£0.390 ab  1.641 £0.160 ab
-P 2.929+0.268 ¢ 1.899£0.378b 3.926+0.397 ¢ 0.872 +0.000 ed
-K 1.826£0.144d  1.778 £0.153 b 2.505£0.086 d  1.970£0.585 a
-Ca 4.173+0.062a 3.016£0.494a 5.305+0.140a 1.806+0.435 ab
-Mg 1.466 £0.087 d  0.456£0.000 ¢ 1.473£0.126d  0.646 +0.155 d
-5 3.083£0.394 he 1.942£0.423 b 4.406 +0.635 abe 1.321£0.014 he
-Fe 3.126£0.136 be  2.648 £0.301 ab 4.241£0.038 be  0.856 +0.172 ed

1) R PRAEA 3 AT LGP + AR, RIS U
RA—ANHMRE DB FHEE AT EF R EF (P >0.05, Dun-
can’s i%).

2.6 ARERELEXKXEEKREKSERIZN

AN [ 5 2% A BT 2 A4 5 DR A ) AR AR B 15 F R )
BRI B/, A B RS R AR B
A BE2ZER (Fyy =3.307) 2 DIEFE R A[R) 40 2
B NAEAE S S T 22 7 (F oy =5.187 ), L 7Y
10 S B FTER A A0 BHAE AR R 5 5 52 e 2 HE X
HERF& T 59. 5% F156. 3% ;A4 2 5 5% IRAH HE, 4%
AbFEHh AR S SRR (R 6). TERARER
SR, AR ZEAREEER (Fuy =
16.63 ™) 1M1 2 /> HE PR B X0f A [w] b B 44 J2 7 28 S A
B3 (F g =0.01)  LPE 10 S B BRAS FIBEE 4b
PR AR B Y A8 8 A b 2 5 e R0 e B 4k
AR A B B m (£ 6).

F6 ATRMELEXNKSEKRESENHIL"
Tab.6 Effects of different element deficiencies on Fe con-
w(Fe)/(mg-g™")

e

centration of soybean

EF 105 25
- 7 25
i i WL 1
(K 0.961 £0.101 ab  6.092 £0.567 ¢d 1.036 +0. 195 abed 11.779 £0.212 cd
-N 1.324+0.142a 23.720+£1.940a 1.498+0.071a  20.827 +4.104 a

-p 0.389£0.211 ed 11.548 £2.589 be 0.653+0.039d  13.494 £1.263 bed
-K 0.565£0.152 be 12.949 £1.853 be 1.197 +0.132 abe 15.471 £0.378 abe
-Ca 0.420£0.09 ¢ 23.82326.318 a 0.947 +0.113 hed 15.262 £0.618 abe
-Mg 0.613£0.052 be 18.552£0.624 ab 1.002+0.167 ab  18.299 £1.792 ab
-5 0.948£0.613 ab 7.676 £1.343 ¢d 0.791+0.048 cd  9.189£2.520 d
-Fe 0.783+0.195 be 2.666+0.535d 0.736+0.243 cd ~ 2.045+0.343 ¢

1) APHEEAIATLGFHM + kR, BI &G L
RAE—AME NG FHHE £ FEZFREZ(P>0.05,Dun-
can’s i%).

3 it

3.1 BELEVNKEERFESSENTMN

K AFoE 3 B, M 7EAS [R5 1R T IR 4%
FE TR & B A AF R K 22 5. T e 45
X BB B 3 REAE PR SR 3 % i AR A i A 5T R I,
54 (CK) ML, 3 FAEFE A S b 314 5 inAd
R )l it (LRt A R % PP R A 1 1, 4 3 2 ik
PEALRAY B B BG4 352 RN T 75 4 e Ak B RS
PRECS 3G . AR RN K DAE PR SE 2 & 1 1 3 B
WA T AL 2B AL FLAE, tn 5 4 R (CK) A L, Bk
ORI b P RE 3G hAR R B i 5 i e Ak R I
TRERRBR G, BREEAL BB N T B X AT AR
TR S5 T AR R P A S 1 A B T LT 3
(). ABIFGE 2 B, BB b F L RE B I M AR i S .
J5 AR b % B, Bl U B 8 3R I A A
TR R R B R R 2 B AR AR 4 R
AW (R EREERE TR B it il 2R B i T A e b K
PO FEA 5T 0B i XoF 55 115 /0N 22 4R B0 R 4 I
FI T R BB 5% 43 WO R 30— 22 1 1E 38 BAE
FH ARSI, B a2 ) /& IR
W 3, O HSeE F Sk b 3 R TR
RERR AL A . AR 20 A TR 2 348 2 T B Ak 2 30
TINT AR RR 5 7 i, RS A B o L o B
i WG DA B9 & BB 8 IR M AR 4
R B R R R SR B 1% 57 0T I A
FEARAh T 0 e B0 A 25, T N R A BIF 5 45 SR ok
F B B T K A AR A AR, B A B
BN T R SRR RS & i AR TR A, U R
G FIER B W MCAEAE ST . A, AR5 1 X 45
R 2 A B R AR AR AR i B R AT TSR, &
PR RN R 4 T . 3 1 R A R R o, U
RUREEAR 2 P Bk R W e, >4 Sk R e e el | K w2 4k
B W C B 0. Pl ] L AN TR 28 22 ] i 3R Ak
TR AR A — et (PSR L
AR Z AL A HAAR A LB AT 0 B S AS [ A 47 b
FFE o AR T AN R A DT
3.2 RENAEHREZLERNNEREER

CA BT 28], B0 10 S HIAH 2 5285t
FRFER 2 ARG IEE AL B 10 S5 8CRE,
A H 2 SEERCRAAL Y A gt & B, LV 10
SORIAHE 2 5 i T Y R R 25 i B TE AN TR
FIERZR AT, ELPY 10 S AR R4 P9 il 5 B AT AR 1l
25 A RO . 24 R PR A Py L

(T#% 46 1)
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