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Analysis of Fe, Zn and Se Contents in Different Wheat Cultivars (Lines)
Planted in Different Areas”

LU Lu, JI Yingmiao, LI Lirong, LI Zhulin & WU Yu™
(Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
Abstract The microelement contents of zinc (Zn), iron (Fe) and selenium (Se) in 62 wheat samples grown in different areas
were determined by ICP-AES and atomic emission fluorescence spectrometry. The results showed that the Fe, Zn and Se
contents were different in different wheat cultivars (lines) planted in different areas. Absorptions of the three elements by wheat
affected one another. Zn and Fe promoted each other, while mutual inhibition was found between the absorptions of Zn/Fe and
Se. It is concluded that both wheat genotypes and soil affected elements contents. Selecting microelement-rich genotypes is an

important work for further wheat breeding. Tab 7, Ref 22
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Table 1 The parameters for microwave digestion
LR fmin PO @IW) o/ p/MPa
Step Microwave power
1 10 750 140 2.0
2 5 750 140 2.0
3 5 0 0 0

1.3 HaitiE
BEAS/IN R AL L SOIE R TR 2910 gt B L
F70r . 120H G 0. L3R dh ORI R A L T4 S5 120 H i 0. B
BUCHEEL A MERR PR ICT RS AR AL 45 0.5 g TR AL
B, A6 mL HNO, (4£4¢46) %2 mL H,0, (Z#74k) . ¥
TH AL HE T A Milestone s BT i R GE R, T % 258 4= L 12
VWL, B H, TR A100 mLZS . /NARE AL LI4%HNO,
(RFREL) i B 2= 20 B2 1 ERE A DL S%HNO, MTHCIO, /Y 1R
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Table 2 The working condition of ICP
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(v/mL min™) (v/L min™)
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Table 3 Contents of Fe, Zn and Se in wheat cultivars (lines) (w/mg kg™'; Area: Shuangliu)
MFR(R) Ju# Element A (R Jt# Element

Cultivars (lines) Fe Zn Se Cultivars (lines) Fe Zn Se
JIIFS Chuanyu5 28.68 21.55 0.042 06G197 43.54 25.85 0.072
JIIF6 Chuanyu6 24.66 20.63 0.035 G207 30.29 24.75 0.027
JIIE7 Chuanyu?7 21.82 20.35 0.034 06G215 33.31 31.05 0.026
JII&E8 Chuan yu8 27.04 19.10 0.037 06G216 43.26 35.25 0.039
JIIEH9 Chuanyu9 32.85 33.86 0.028 06G217 35.02 34.55 0.053
JIIE10 Chuanyul0 18.55 14.50 0.029 06G261 39.88 3471 0.025
JIIE11 Chuanyull 39.67 45.36 0.049 06G272 39.32 4770 0.062
JIIF13 Chuanyul3 27.86 22.70 0.030 G273 35.16 26.60 0.038
JIIE17 Chuanyul? 26.87 41.85 0.045 G286 26.78 21.65 0.029
JIIE18 Chuanyul8 23.73 27.81 0.032 G287 32.99 18.45 0.031
JII&19 Chuanyul9 26.92 25.90 0.031 G289 29.52 31.50 0.028
JIIE20 Chuanyu20 32.03 32.50 0.033 G290 28.40 17.55 0.066
JII#107 Chuanmail07 25.43 13.45 0.025 G357-3 27.99 30.25 0.045
#5FH26 Mianyang26 24.12 17.65 0.022 G749 22.17 23.00 0.034
4344 Miannong4 21.55 17.90 0.026 41058 23.82 19.10 0.050
2003A4-5 37.30 38.35 0.043 53337 38.80 4175 0.047
Sw3243 25.98 20.45 0.016 30389 34.91 31.00 0.041
J#188114 Zhou88114 31.28 27.10 0.037 31520 30.76 25.25 0.031
161694 Yi61694 25.46 31.00 0.044 31526 25.03 16.35 0.031
61713 Yi61713 29.31 31.55 0.023 32880 39.77 41.85 0.041
61717 Yi61717 23.18 28.60 0.060 32882 48.23 37.40 0.046
PP%7 PPzimai 25.82 15.45 0.026 32884 33.79 36.15 0.040
06D9 22.89 15.80 0.037 31488-6 30.52 14.70 0.024
06E5 30.84 25.60 0.023 34756 35.23 36.20 0.036
06E11 2372 23.45 0.029 42155 19.15 15.65 0.032
06G14 40.00 32.60 0.025 55871 21.62 19.70 0.029
G19 37.86 41.65 0.034 80978 31.56 33.43 0.029
G49 33.39 60.15 0.028 88081 35.65 36.27 0.032
G180 34.52 33.70 0.032 JIIF16 Chuanyul6 38.83 40.88 0.037
JIIF12 Chuanyul2 25.33 14.54 0.033 %32 Chuanmai32 4227 34.90 0.034
JIIf14 Chuanyul4 28.48 20.51 0.026 JI|#36 Chuanmai36 40.83 35.30 0.030
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Table 4 Result of #-test of sister lines

# Bl = I S
Group Sister lines Element verage_l N CcvV
(wimg kg

Fe 3621 6.6477 01836

1 °6G2015(’}(2)216216’ Zn 2964 82731 02791
Se 0.039 00191 04897

Fe 3717 3.0406  0.0818

2 06G217,06G272  Zn 413 92985 0.2261
Se 0.0395  0.0191  0.4833

Fe 2042 26309 0.0894

3 %66%228869 gzgigz) Zn 2229 63887 02866
Se 0.039 00184 04718

Fe 2877 32412 01127

4 31520,31526,31488  Zn 1877 5675 03023
Se 0.029 0004 01379

Fe 4060 72554 0.1787

5 32880,32882,32884  Zn 3847 299 00779
Se 0.042 00032  0.076

Fe 2039 17466 0.0857

6 42155, 55871 Zn 1768 2.8638  0.162
Se 0.031 00021  0.0677

Fe 3467 37265 0.1075

7 Cg‘(‘)%‘;%ﬁ_szo’ Zn 3543 41366 0.1168
Se 0.038  0.0071 _ 0.1868
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Table 5 Contents (w/mg kg™') of Fe, Zn and Se in wheat and soil
in different areas

)
fran - LR e e,
Sample Element Shuangliu Rongxian Xichang
s Fe 3.24a 3.13a 3.76a
Soif Zn 2.2a 2.19a 6.51b
Se 0.083a 0.067b 0.06b
X Fe 29.83a 30.57ab 35.53b
I Zn 29.23ab 25.56a 30.69b
Wheat
Se 0.032a 0.028ab 0.026b

AT PR RS % ko |2 . R
Different letters in the same line mean significant difference at 5% level. The
same below
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Table 6 Comparison of microelement contents (w/mg kg™")
among five wheat cultivars
i Cultivar
JIIF12 JIIE14 JIIE16 JII#32 NNI#36
Chuanyu 12 Chuanyu 14 Chuanyu 16 Chuanmai 32 Chuanmai 36

JUH
Element

Zn 1472 2585b  32.90c 35.08¢ 33.90¢

Fe  2530a  31.23ab  36.04bc 55.56d 40.37c

Se 0.03la__ 0027a _ 0.028a 0.027a 0.025a
320 B B BRI T R A SR S R A TG
R REE S

BRI Hr TR R, N E PR LR S RN S
TP TN R B . — 7 TR A A B R . AT P i
NZE32E AR IX b3 b AR, Bk AR AR &, DR A B xd
B SOR AL BE TR0 I3 — T TR L X 22 5, % L
IR G RN, LR RO IR N T R JT R R
23 MESHIENETRE SRR

Xb/NAE 5 e T AR B AR SC R BT A 2R (R T)
R, NIRRT B S TP RRE RT R R REIE
S, b B R R B B R R IR G, AN
BRE /N R A R AR R IEAOC. BEMER S B A
DX, B L, /N R TR A IR R A e .
SErp g S S AR | B R R AN, N R
AR BRI R TUMOC, U R, e, SR A
A Re s, Bk SRR D, RN N B L koo
R RIS XA T 3R A Tt EAH A A
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Table 7 Relationship of microelement contents between wheat

and soil
THEFe  13EZn 13ESe /NA7Fe INAEZn
Fe in soil Zn in soil Se in soil Fe in wheat Zn in wheat

+4%Zn Zninsoil 0.800%*

+3iSe Seinsoil -0.324  -0.471
/N#Fe Fein wheat 0.648* 0.479 -0.145
/NFEZn Znin wheat 0.800%*  0.686* -0.118 0.679%**
/N#2Se Se in wheat -0.377 -0.464 0.03 -0.072 -0.028

R 53 TR TE AL B5 % R %o i EAH AT
* and ** mean significant difference at 5% and 1% level
39f i
31 RENESH (R [Hk. 5. WA EMER
Rl /N A RR I L B A 22 S R AR ST X 23N
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A2 F A (FR ) ME o3 B R WY, ANTR]/INZZ it b K HC i ok 5% 1)
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E, — G R R, 53 —Ir R R R R, 0k i
TCER . MY EHLC R BRI R, SRR LT R
KA, XAE HAAY [ E 23 BHESE, AR AR
B ZE QWAL R F 1 Ca, My, Zn, Ml & i 8 3 & TAERK
bk R AR AR thOC R RO AL, i85 X R T R AR
WA ROk . 3R pHE KB B BT, &R TR Z Y
PERT CUndS BTvE A B IRV 26 ) AR B AR 25 I Aol |
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WSO R LR A RIS v, 3 00 24 255 5 I8 B R 2R PR 0,
AR FNMEITRN S ®EEZEY A SsE R
o201, AR FE 45 3 55 22— 30 AW ST A )1 22 324 AN [ HiL IX.
TR ARG, B R ARAR L UL A B BRI RN B 1 Y RE
JrEa. YA AT LU G S A R, 4R R TR & R, AT
AR T I REME/NE B AR R, BT HIEX/NE P TR
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R S A, Ay T R AR SR
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AT FE K B /INAE v BB S R B IR AR G, /N A X
T e 22 A W25 TAR AR HE. T LA . BERE TR 45 i FH B R 1 AR
RO R A%, Rk B R S i Y. b B 5 i S R
R S UNIOC, AN Pl BRI RE SR B UG
WE WA /N 2 X B | Bk DT 3R 1R W X A T 3R A IS EL AR A
PU. HAHDC AL S AR BALIR, A A fr ik — 2B 058, BTN R 40
I 3% 3 A P A R i O 3R AR LS R 22, T AR B
X R A ) WA AT 2 EL AR ], 5 AT 5 /N A v B A AR
ANTR], R PR R A 5 Sl RO R e 2R A S [
HLH.

X /N FE B o0 R i R BIE ST I AL R 2D Y B, AR 5T
L3RI TC 2L 3L 1 al &5 R AT T 408, LARTH
ZJe B — (R o AT S5 R, O 1] £ b - S bR 0 R AT R
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