%328 H 2 1
20134F 3 A

Bk Ak RO R R

Journal of Huazhong Agricultural University

Vol. 32 No. 2
Mar. 2013,67~71

ZINZE A [E] $H R an F R IR I E 7
FEERRZAESHENX R

BkF #HAFE BFHK

BEE®H K K AHE

P REKXFFAREFRFEFR/MELEL P, KX 430070

HE

R FAK BRI W 58 4 /N 22 40 i 2L b 97003 FIEHAIR A 5 A 97014 XS A IR W RARBE 2 R e H 5

WAL BRI R L R AR E I &/ NE RS R 97003 78 B4R 46 8 F 41 BB T AR AL S Fl 97014, & /0
2 A S B AP 97003 [ M F FP S AL 4H 0 BE g i T AR AR RO AP 97014, 7 il SR AN R it S0 I, 97003 B F AR AR G B AR
B 5 bk 2R 86. 2% 1 96. 3% .1 T 97014 B9 78. 9% F1 87.2% . [t .2 MR/NEBFERRIES B
WTEAEFE N 22 S, AR A E T L A& /NFE AR B R0 B 97003 BLAT B HF B MR B 98 24110, AR I M8 28 T AR AR AR
T E ARG MR 97014 19 1. 16,1, 41,1, 21,1, 73 £ EMR R R ARA P EHA 22 Rk B EKTF. G4
AF. 97003 1Y BARK AR R SR R R BB CFYEAR S B AT Y 1. 13,1, 28,1, 12, 1. 44 £, H R BAR
KA B SRR EART, LRZ2EME. 97014 WESHERADE,
KHE  A/NE; HEAEF FHARRGE R IR RRIES

FESFEE S143.772; S512.171

R 2R AR W W WK o RN 9% 43 Y 32 B A AR
Kk AR B B I 35 2 5% ) B AE ) X 57 43 1 TR
W, e R e B A A R AR K R E . IR
KRB ZHEY A & & Fh 52 m , i H 556 5 5%
Sy IREE BB MW AR 1 32 5% 4 B 38 T L
T L BN AR G B AR AR R AR Ok B 5% 4y
F1R) W2 AT St o DA T 4 56k A 0 35 107 36 35 1) 6 g, T L LG
L RE S FEAE A SR i 25 50

FHOEAEY 05 8 FROC R, B AH ™ 5 e AR )
B R, Fize%t % B Ar 2 ol s g X iR
PE AR B B S BOA /N FE AR SE T, 7 e K
ik, BFFE AR gad ik il 5, b T 34 4D
22 b BRI B BICR 22 5L B A E 97003 R AH S Ak b
Flr.97014 Sy 4B AR AL S A, AS it BH B BH R 80 A
97003 Hiy I~ BT i 5t F1EH 2 R A 3 B T AR IR AR
m A 97014, H 97003 A UK Hh B H A 1 A G B
1,97003 1] B 4% H s H T 2, 2 NN E
Fit 97014 F1 97003 7540 B W WA 43 I b 34778 8.3
25, HIGTG & 8T HIN R A B RCR 4 /N FE
F R W A FH A G i 1 5 ), 285 SR R B, FE BB BT T

Yo H 7. 2012-04-24

XERIRAS A

XEHS  1000-2421(2013)02-0067-05

B A /N 22 L IR AR A i I M v T AR AR A /D
2 I T v A5 O R Y B e RNk [ AR Y
SR WFFE B B i R R 4R o AR S AR
T 25 A T AN R BRI B A /N2 HU 98 0y Bk 22 5 A
RN A3 FHLH 45 R R WY, B0 = 20 Fh B 55 1 b
FET X ] RE A T AR ACR 22 Ry — N A B G
2 AINAEEhFR 97014 A1 97003 R AR TE S 257 K
FOXTER W | B AR 5 e i ok WL IE . AR g SR
BIRWRES F5 Ik X 2 A R H 2L A&/ 2 B
97014 F1 97003 A EHM L 22 57 e Ho 5 M R IE R AE
MG R IEATH %S, DA BB A B0OR 5 R RIE S FRE
ZIE 5 FR L ik — 2D 4 R A /N 22 B 25 R L
filfe gt =%,

1 #MRlEFZ®

1.1 R

KN FE R A AP 97003 FAHR S A 97014
2 ISR 0 ROR AR (BB FEH B /N 22 7 i 22 T
(—Mo/+ Mo)) §ifi i Hi B A [ #H 23 St 7l 1
el R R TR b R B RSN 2R AT 41

FGWH . FEARREIER T H (41171240) o5 5 22 A FHIF AL 55 9% % T (2010QC037,2011PY150)
AT . WESE T A E SRHLE. E-mail: qiufangzhao@163. com
AR AN L R, S MR TR VLI, E-mail: sxcen@mail. hzau. edu. en



68 LSRN S AN S S 14

532 45

AR AP 97003 77 RE Ik F it 4H AL HL A 90 %0, 1 4H
R AP 97014 F=BEAUA AR AL BRI 50 %0 24,
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mg/L; H; BO; 2. 86 mg/L; MnCl, « 4H,O 1. 81
mg/1;ZnSO, * 7H, O 0. 22 mg/L; CuSO, « 5H, O
0.08 mg/L; Na,-EDTA 7. 46 mg/L, FeSO, + 7H, O
5.56 mg/L. 1% & & A it #1 (— Mo) , Jiti 8 (+ Mo,
0.01 mg/kg)2 LR ; LL(NH, ) Mo, O, « 4H, 0 Jy
AEYE 4 IRTES .
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Table 1 Differences of Mo concentration and Mo translocation

coefficient between 97014 and 97003

B m / (mg/kg)

Mo concentration

Mo translocation

i i Ao

Cultivar Treatment

M Lea R Root coefficient
97014 Mo 0.2180.050 b 0.302:£0.070 b 0.72
+Mo 2.171£0.370 a 1.743%0.320 a 1.25
97003 Mo 0.301=£0.030 b 0.2572£0.050 b 1.17
" +Mo 2.284+0.220 a 0.488+0.050 b 4.68

1) —Mo: Ajii 41 No appling molybdenum fertilizer; + Mo Jifi 5
Appling molybdenum fertilizer; A [H/NE 52 8F R 17 5% 7K
TR, FR. Values followed by a different letter are
significantly different at the 5% probability level. The same
as below.
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BT GHAL AN 8. 57 4. 78 175, & 443k W E K
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Table 2 Differences of Mo accumulations

between 97014 and 97003

B fb 3 MR/ (pg/#) Mo accumulation

Cultivar Treatment

- Leaf R Root # R Total
97014 —Mo  0.100£0.017 b 0.02740.006 b 0.127£0.022 b
+Mo  0.9574+0.264 a 0.140£0.036 a 1.09740.279 a
i —Mo  0.167%0.015b 0.02740.012 b 0.193£0.018 b
97003

+Mo  0.96340.096 a 0.03740.006 b 1.000£0.103 a

2.2 97014 1 97003 R ERESSHHER

97014 F1 97003 R RIEESHAHEEF (R D).
TE 2 ANEHZKE TR, 97003 19 B AR 4 AR 2R B 2 i AL
R SAR B EAYE T 97014 B4HRT . 97003

SR AR R B R AR R R R A
97014 /) 1.16,1. 41,1, 21,1, 73 %, BEMR K
S HARAMRASHR E ® T 97014, Jjifi i, 97003
M RAR K AR R B R A AR R BRI AR
B 97014 f9 1. 10,1, 19,1, 11,1, 29, H & AR R
BB EKFE,

BAA T, 97003 M9 SR AR R SRR R
SRR Y B AR S ) R i AH B 1L 130 1. 28,
112,144 %, HAR R B R H LR R B
BEAR Y 25 53k B W 2 KOF s SRR A 97014 & AR
Z B0 Bt ARy 1. 08,1, 08,1, 03, 1. 07 1%,
WA BN AR 22 AN

R3 97014 FNIT003 RAHSSHNER

Table 3 Differences of root parameters of 97014 and 97003
b i JLBL B/ em &R SR/ em? R BAB/ cm?® T HAR/ em
Cultivar Treatment Total root length Total root surface area Total root volume Average root diameter
97014 — Mo 1 056.20 a 123.50 b 0.38 b 1.15 be
-+ Mo 981.10 a 114.80 b 0.37 b 1.07 ¢
— Mo 1221.40 a 174.13 a 0.46 a 1.99 a
97003
-+ Mo 1076.55 a 136.30 b 0.41 b 1.38b

23 97014 71 97003 A A EAR B NHWR RS
=R

i — A4 BT AR 97014 F1 97003 H RTEA Y
SN, AR R A A AR (0~ 1. 0 mm) F1 AR
(>1.0 mm)2 KR O, AHHAET 97003 4R
R AR T AR L AR A R S L g H B T
7.8%.11.8% . 17. 0% . ZF AR E MRS R RS
B = T e 4R AL B, 4 5088 42, 6%, 49. 9% .
63.8% 225 WF . 97014 At 51 B 40 AR L HLAR A9 4%
HR 2R 2 B0 W 1 T 4 Ak B L {22 88 oKk B i

K, AN EH AL BRI, 97003 4 AR AR K AR R T
H R R R T 97014, 4% B J& 97014 (4 1. 07,
1. 20 F1 1. 38 fif AR R ARA 22 55 35 HLAR 1 25 MR R
EESES AN 97014 9 1.57.1.71 M 1. 73, %%
PR B 3 KT BB B, 97003 i AR AR AR A 45
WMAESSEKT 97014, Z %A B %, Jifi 043
B, 97003 40 AR (9 AR K L AR 2 i AR AR IR Rl T
97014, 439128 97014 9 1.09.1.16.1. 24 5, fH £ H
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Table 4 Differences of distribution of root length,surface area,and volume among 97014 and 97003 with different root diameter ranges

i Fh Kb M1 /em Root length R AR F A /cm? Root surface area R ZIEF/em? Root volume
Cultivar Treatment 0~1.0 mm >1.0 mm 0~1.0 mm >1.0 mm 0~1.0 mm >1.0 mm
97014 — Mo 832.0 a 224.0 b 62.90 ab 45.73 b 0.40 b 1. 10 be

+ Mo 760.2 a 220.7 b 58.28 b 42.30 b 0.38 b 0.77 ¢
97003 — Mo 893.5 a 352.7 a 75.48 a 78.08 a 0.55 a 1.90 a
+ Mo 829.0 a 247.4 b 67.50 ab 52.08 b 0.47 ab 1.16 b

24 97014 1 97003 IR EZHESH S HR WM
X&

Rtk TR /NESRREASH S HRIER
56 A R 5 45 R R S 8OO DC P 434t
SRR S, XM T HERESERES

B B EAH SRR, 5 R SR E B R
0. 819, b FH A 5V B AR R SRR 4 1)
135 E A OC, AR OC R B4 5l 00851 A 0. 893, M
FEEEH AT B R S E IR A SE M,
BB A A e
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Table 5 Correlation between molybdenum accumulated
3 ALK/ om MR B B em? A E 42/ em R SRR em?
Treatment Total root length Total root surface area Average root diameter Total root volume
—Mo 0.608 0.819" 0.851"" 0.893" "
+ Mo —0.503 —0.602 —0. 315 —0.579

1) * FR B FEME(P<0.05), * * FaRMEFHIE(P<0.01),

is significant at the 0. 01 level.
A )
3 it

AR g0 v i [E] B T 2 AN YR
S R EH B L T R I AR A
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97003 FE W i 22 B Z2 1 B, DT B 47 b 3 N e 4
WBE . BRI Bl 5 BEAR K OF B R P AR B
YIM G . FRER OB A6 B 5 1) B8 2y M B A 4 K - i
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S e B BH AE ) R S 4 RS sh AR R g ) s
A PR S T 2 AN E SRR R AL
& FH it R 2 B R 2550 o AR ARG A58 b A /N 22 4H
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IR B AT .97003 (45 1R R S 8038w T Hit
FE AL B TR AR A 97014 4H AL R ] 2% B R K, 21
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* correlation is significant at the 0. 05 level, ¥ * correlation
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Differences of molybdenum absorption and its relationship with root
morphology between two winter wheat cultivars with different Mo-efficiency

ZHAO Qiu-fang HU Cheng-xiao SUN Xue-cheng TAN Qi-ling ZHANG Mu ZHU Wei-kun

College o f Resources and Environment , Huazhong Agricultural University/

Microelement Research Center sWuhan 430070,China

Abstract The differences of Mo absorption and its relationship with root morphology between Mo-
efficient winter wheat cultivar 97003 and Mo-inefficient winter wheat cultivar 97014 were studied with
nutrient solution culture, The results showed that the accumulation of Mo at shoots of cultivar 97003
was higher than that of cultivar 97014 under Mo deficiency. In addition cultivar 97003 had higher ability
of transferring Mo to leaves than that of cultivar 97014. Under two Mo levels, Mo accumulation in leaves
and the whole plant of cultivar 97003 was 86. 2% and 96. 3% , higher than that of cultivar 97014, which
was 78.9% and 87. 2%. The root morphology of two winter wheat cultivars under Mo deficiency were
different, cultivar 97003 had good root morphology. The root length, surface area, volume and average
root diameter of cultivar 97003 were 1. 16,1.41,1. 21,1. 73 times higher than those of 97014, surface are-
a,volume and average root diameter were all significantly higher than those of 97014. The root length,
surface area,volume and average root diameter of cultivar 97003 were 1. 13,1. 28,1.12,1. 44 times high-
er under Mo deficiency than those in providing Mo treatment. Expected root length,surface area,volume
and average root diameter were all significantly higher than those in providing Mo treatment. In con-
trast,root length, surface area, volume and average root diameter of cultivar 97014 had no significant
difference whether providing Mo or not.

Key words winter wheat; Mo-efficient cultivar; Mo-inefficient cultivar; molybdenum absorption;

root morphology
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