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Abstract: In order to clarify the characteristics of manganese (Mn) absorption, accumulation and distribution in winter
wheat cultivated under super-high-yielding ( 9000 kg/ha) conditions, a field experiment was conducted in Gaocheng
County, Hebei Province during 2004 —2006. Six winter wheat cultivars, SM14, SM12, JF703 and SX828 during 2004 -
2005, and TM1, SM12, SX531 and SX828 during 2005 —2006, were used as experimental materials. The growing area
for each cultivar was 1 hectare, divided into three subplots of 3333 m? as three replications. Plant samples were collected
from the plots at each growing stage for Mn concentration determination in laboratory . The main results showed that, the
concentrations of Mn in various above-ground organs of wheat ranged from 11.5 to 137.7 mg/kg. The concentration of
Mn in leaf blades was always the highest among all organs during the growing period, with the order of leaf blade = leaf
sheath > stem > spike from pre-winter to the booting stage, while the order of leaf blade > spike= grain > leaf sheath
~ stem from the anthesis to maturity stages. Among all above-ground organs, the highest accumulation amounts of Mn
were in leaf blades during early growing period, but in grains during late period. The accumulation amounts of Mn in the
whole plants of all cultivars were increased with growing process, and reached to the maximum values 865.5-1350.0
g/ha during ten days after anthesis to maturity. The accumulative percentages of Mn by wheat plants were about 12% ,
80% , and 100% of the total accumulation at pre-winter, anthesis and maturity respectively. During the pre-booting pe-
riod, the Mn absorbed by wheat plants was mainly distributed in leaf blades and sheaths, especially in blades, where the
distribution percentage was higher than 50% . At maturity, however, the distribution percentage of Mn in spikes was
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higher than 50% , which was higher than those in other organs. The phasic and daily absorption amounts of Mn by wheat

plants during their growing periods were all in double peak curves. The first peak with a lower peak value occurred before

winter, and the second with a higher peak value occurred during the middle growing period from the double ridge to an-

thesis . These results demonstrate that, pre-winter and middle growing periods are the key periods of Mn absorption by su-

per-high-yielding winter wheat. The supply of Mn for these key absorption periods should be satisfied by presowing seed

soaking or mixing and foliar application during the middle growing period .
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FBRMWNEEKABREEHNMETEY, &
EANERNEEEABEER, BIBRBITRER,H
Ve FAEM RS 5 EERAD, BE B &R
Rk gEmREnE LR, XTEMNEERKEE
EEgMEREFENER, EAREWMR, 0ES
HEEREMEROXRY ARZRBNEER
381t B i B R B R 7R 3% TR0 R P
e s, e mk Ep £ 4588
t/hm’fl 4.5 t/hm® R [F] 7= 8 K /N2 B 48 IR W00 43
B T 9 A58 B % 9 vhm® BE =KL TFOUMNE
EREMSENAATHREFHRE, WL FERR
HNEZEEFERZ—, R TFZMXEDSKENES™
REZHTRXNENEEREABELRE, WK
B K PR RS R T & /N X IR i R R
A ERE AL TR ZANR Z RN E NG R ERR
BARSERGE, REEER L,

1 MREFE
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~ 320.5 x 10°hm*, F kL = & 9029.0 — 9400.5
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Table 1 Yield and yield components of different cultivars of winter wheat

2004 ~2005 2005 ~2006
o L R THE =& o L2 R THE P+
C"”l‘t_ Spike No.  Grain No. 1000-grain wt. Grain yield cﬁﬁ Spike No.  Grain No. 1000-grain wt. Grain yield
AT (% 10*/hm?)  (No./spike) (g) (kg/hm?) Y (% 10%/hm?)  (No./spike) (g) (kg/hm?)
SM14 736.5 31.4 40.8 9057.7 ™1 473.7 48.4 4.6 9637.7
SM12 742.9 34.1 40.2 9029.0 | SM12 813.9 34.3 37.5 9195.0
JF703 851.0 29.0 41.4 9122.7 | SX531 547.0 37.5 42.0 8751.0
SX828 812.5 32.8 38.7 9400.5 | SX828 729.3 31.3 4.7 8855. 1
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BEo TESZEG M M AR U, 30 ok B 2R LR
FRI M, 105 CHFEF R F 30 min, B ZFE 80°CHE
FTEEE, PHERESBREER, FREBEK


http://www.fineprint.cn
http://www.fineprint.cn

3M L, % R RIS R T A/ Z R B R R R A4 i 577

BHMEANEAEEHEEATZBENLER,
ATHEENERRE,

MRS E: RERERTRAERKL,
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WAt BE ¥R (AAS ¥8) , 7E HACHTS000 JEF W i 4
e H B,

2 GRFH

2.1 MEMIBEBRESERHTULDS

R2EH, SERNHMARSENTEEN
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TR, BgE e B )G 10 d.20 d BURB X2 &
KE,—AERBERBRERN 865.5-1350.0 g/hm’; 2
FEFLHHRER RAF 94.6 -169.3 g/hn, 5 &4
B 9.4%—14.0% , WARTEIFFAES, Sr B R
RERENN,FFHE 10d DEHI R EAR
Eo A E &R B, 2004 — 2005 4E JF703 F1 SX828
HENRBHBRTHM 2 NRF,FEHERSE
AN B R B LL JF703 F1 SX828 W MR RE B K ;
20052006 F &M HMEREAEHNER T L4
EHRMHEHZRE/D, 2H8P & BRI R
HBERESREEFTRMPAREZRBR KR, BESZHE
BUE—BEZRAEE, 4 NRMEY 2 F£HAF
AFNBEKNERRR BRRYVHMEEAZR
B ZA , Hofl it 2005 —2006 £ BEK T E—
R HE, 2005 —2006 41 R AR E /- RIER T H
FHRABERT L8, R HEZRAEE,
BT TR BB P2 RIERWE 2R, 254
K 12% .80 % F1 100% ,
2.2.2 HHMHBRIKEMARIKE 2485/ EX
BRI BERIKE RSN, BERERZRY RN
ZRWRFE BT, LA RN R IKE B
MEAREBTMHHHEES) FHESEFE)
MR OFEZRR)3 N BRI 4, ML A F 5 H
M BRRIKREES, AR, FH&ENN(FE6) . A
W) & b L 38,2004 — 2005 4F JF703 1 SX828 &4 F
A& B B B9 TR W BE 4 57, SM14 F1 SM12 W FE ik
TR IFIE B A B S A R A 04, L il B R i &
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2 MEERELTURDPHEEE(mg/kg)
Table 2 Mn concentrations in dry matter of various organs of wheat

E4 BE O ORM AWME BHH RYH Zo FREXH Days after anthesis(d) mm
Year Organs  Cultivars ~ Pre-winter Double ridge  Jionting Booting 0 10 20 Maturity
2004 —2005 M E SM14 108.0 a 115.0 b 82.5b 77.5b 83.5a 855a 89.5a 87.5a
Leaf SM12 107.0 a 117.5b 76.0 b 74.5b 73.0b 77.0b 78.5b 86.0a

blade JF703 89.0 b 119.3 b 88.7 b 72.3b  73.0b 72.3b 77.0b  76.0b

SX828 101.0 a 137.7 a 95.3a 84.0a 84.7a 89.3a 94.3a 92.0a

- SM14 83.5a 103.5b 72.5b 64.0ab 63.0ab 63.0a 59.5a 60.5a

Leaf SM12 90.5a 110.0 b 74.5b 58.5b 58.5b 64.5a 59.5a 60.5a

sheath  yF703 76.7 b 103.3 b 77.3b 59.0b 58.7b 59.3a 60.0a 57.7a

SX828 96.7 a 127.0 a 89.7 a 67.0a 69.3a 673a 62.7a 65.7a

ZFE SM14 66.5b 58.5b 59.0a 55.5a 48.0a 47.5a

Stem SM12 64.0b 58.0b 58.6a 56.0a 50.5a 49.0a

JF703 72.0 ab 59.7b 60.7a 56.3a 49.3a 48.7a

SX828 80.3 a 67.3a 66.0a 58.3a 50.7a 49.0a

TER SM14 48.5 a 55.0a 59.0a 61.0a 63.5 a

Spike SM12 48.0 a 54.0a 60.0a 59.5a 55.5 ab

JF703 50.0a 52.7a 54.0b 56.0a 53.0b

SX828 48.3a 55.3a 62.3a 60.7a  56.3ab

Fr SM14 77.5a 61.5a 54.5ab

Grain SM12 75.0a 68.5a 51.0b

JF703 69.0b 68.0a 61.7a

SX828 753a 74.7a 62.0a

2005 2006 M E ™1 59.5b 58.5¢c 73.0b 79.0b  98.0a 111.5a 108.5a 94.5a
Leaf SM12 64.0b 67.0b 70.3 b 82.0b 87.5b 91.5b 86.5c 89.0a

blade  gxs3] 73.0a 81.5a 84.5a 90.5a 97.5a 109.5a 95.5b 90.0a

SX828 63.5b 81.0 a 86.5 a 90.5a 97.0a 92.5b 87.0c 86.5a

- ™1 41.5b 64.5b 64.0b 51.0b 50.0a 46.0a 36.5b 32.5b

Leaf SM12 51.5a 60.5b 54.0 ¢ 53.5b 48.5a 44.5a 45.0ab 32.5b

sheath  gys53] 53.0a 77.5a 76.0 a 62.0a 51.0a 44.5a 44.0ab 44.5a
SX828 47.0 ab 67.5ab 74.0a 43.5¢ 45.0a 40.5a 51.0a  39.5ab

ZFF ™1 60.5a 39.0b 35.5b 29.0a 15.0a 12.5a

Stem SM12 54.5b 38.5b 32.0b 27.0a 165a 1l.5a

SX531 52.0b 35.5b 34.5b 30.0a 17.5a 15.0a

SX828 64.5a 56.5a 46.5a 26.0b 18.8a 13.5a

R ™1 155a 29.0a 34.5b 41.5b 48.5b

Spike SM12 17.5a 30.0a 34.0b 40.5b 39.0c

SX531 20.5 a 31.5a 41.5a 50.5a 61.5 a

SX828 21.0a 36.0a 44.0a 485a 59.0a

Fr ™1 74.0b 64.5a 46.5a

Grain SM12 92.0a 70.0a 525a

SX531 9.0a 66.0a 54.5a

SX828 96.5a 60.0a 50.5a

# (Note) : BEEAR/NEEBRRBREIMNEESMHEZRIE 5% BEKF Values followed by different letters among the four cultivars in each grow-

ing year means significant at 5% level.
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R3 FR4EFHFGEEH EBREFTHRRER(g/bm’)
Table 3 Accumulation amounts of Mn in above-ground organs at various growth stages

Sy By G ARIH Gl g B8 Zugasy FT7EJ5 R Days after anthesis(d) g3

Years Organs  Cultivars ~ Pre-winter Double ridge  Jionting Booting 0 10 20 Maturity
2004 —2005 M E SM14 59.5b 96.0 b 186.0b  325.5ab 319.5a 395.3a 252.5a 280.0a
Leaf SM12 83.5 ab 82.5b 181.5b  282.0b 36l.1a 407.2a 270.0a 224.0a
blade  1F703 101.5 a 244.5 a 280.5a  381.5a 358.0a 366.1a 261.0a 228.5a
SX828 103.5 a 267.0 a 289.5a  324.5ab 304.5a 379.2a 283.5a 253.5a

- SM14 47.4 2 82.5 ab 91.5b  187.5a 171.0ab 150.2a 126.0a 116.9a
Leaf SM12 44.0 a 59.0 b 75.0b  135.0a 195.0a 167.9a 139.5a 129.5a
sheath  JF703 64.5 a 107.0 a 116.6 2  142.0a 153.0b 163.7a 160.la 140.5a
SX828 66.0 a 135.0 a 162.0a  190.5a 199.5a 181.0a 161.0a 149.6a

=5 SM14 30.0ab 160.5a 310.5a 283.2a 238.1a 2Il.5a
Stem SM12 25.5b  107.6b  351.5a 290.3a 332.0a 217.5a
JF703 22.5b  128.0ab 268.1a 287.0a 311.0a 233.5a

SX828 35.6a  135.5ab 286.5a 305.9a 304.5a 244.5a

R SM14 1502 126.5a 140.1a 150.0a 140.5=a
Spike SM12 150a 122.6a 141.7a 113.5a 99.0b
JF703 19.0a2 108.0a 124.6a 142.5a 132.5a

SX828 19.5a 11552 131.4a 140.0a 144.5a
Fr SM14 111.5a 303.0a 494.3 ab
Grain SM12 119.8a 224.7a 453.0b
JF703 107.6a 294.0a 546.0 a

SX828 102.6a 288.5a 554.5a

2005 —2006 W B ™IL 78.3 ab 83.4 b 252.4a  382.2a 392.1a 521.7a 367.4a 303.6a
Leaf SM12 83.0 a 95.9ab  223.3a  348.8ab 368.7a 310.9¢c 268.6ab 208.3b
blade SX531 71.4 ab 94.7ab  254.3a  392.0a 362.4a 395.4b 283.6ab 155.3b
SX828 64.3 b 126.0 a 261.1a  313.9b 358.1a 341.7¢ 264.8b 150.4b

- ™IL 37.2a 68.6 a 128.6a  187.3a 214.6a 117.6a 105.1a 80.6a
Leaf SM12 42.5a 63.3 a 83.2 ¢ 93.0b 109.4b 117.1a 114.2a 6l.3a
sheath  gys53] 36.7 a 62.5a 113.8a  151.9ab 130.5b 116.1a 120.5a 84.9a
SX828 30.4 a 54.2a 93.3b  143.9ab 156.3ab 107.2a 102.5a 76.9a

ZFE ™IL 30.5a  105.2a 180.3a 127.3a 84.2a 56.5a
Stem SM12 17.1b 62.9b 162.5a 143.9a 80.4a 48.4a
SX531 19.6 b 65.2b 160.9a 146.9a 83.4a 53.3a

SX828 21.7b 97.6a 159.2a 154.5a 8.8a 50.3a

R ™IL 54b  67.7a 65.5b 104.8b 125.1a
Spike SM12 59b 64.1a 93.4a 103.7b 108.2b
SX531 7.1ab  73.3a 96.2a 134.5a 133.7a

SX828 13.6a  62.8a 110.1a 106.5b 128.6a

Frr ™IL 77.5b 306.4a 416.5a
Grain SM12 86.2b 319.0a 436.6a
SX531 110.3a 311.3a 463.5a

SX828 150.7a 276.4a 426.4a

¥ (Note) : ARE/PME EBFRRENEE SR EZE RS 5% 8% K F Different letters among the four cultivars in each growing year means significant at
5% level.
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R4 FREEHHEEM EBREFHIEE(%)
Table 4 Distribution percentages of Mn in above-ground organs at various growth stages

FH OBE R AR EH W REW Zufagy FTIE)E KUK Days after anthesis(d) g 38y

Years Organs  Cultivars Pre-winter  Double ridge  Jionting Booting 0 10 20 Maturity
o004 — B SM14 57.0 b 54.1b 60.5 a 47.6a 345a 365a 23.6a 23.5a
2005 Leaf SM12 65.4 a 58.9b 63.9 a 52.3a 35.0a 36.1a 25.3a 19.9 a
blade  F703 61.3 a 69.6 a 67.5 a 53.0a 349a 349a 22.1a 17.7 a

5X828 61.0 a 66.5 a 59.1a 48.6 a 33.6a 34.5a 240a 20.3 a

- SM14 43.0 a 45.9 a 29.8 a 27.0a 18.4b 139a 1l1.8a 9.8a

Leaf SM12 34.6 a 41.1a 27.0a 25.0a 18.9b 149a 129a 11.5a

sheath  1F703 38.7a 30.4b 27.3a 16.6b 18.8b 15.6a 13.9a 11.0 a

SX828 39.0a 33.5b 33.5a 28.4a 22.0a 164a 13.1a 10.8 a

SM14 9.7a 23.3a 33.4a 263a 22.1b 16.3 a

=FT SM12 9.1a 199s 34.2a 258a 30.5a 19.4 a

Stem JF703 5.2b 17.8b  33.0a 27.4a 26.7sab 18.3a

SX828 7.4b 20.2ab 31.6a 27.9a 26.2ab 17.6 a

SM14 2.1a 13.7a 13.0a 14.0a 12.3a

B SM12 2.7a 11.9a 12.6a 10.6b 8.8a

Spike JF703 2.6a 13.3a 11.9a 12.2b 10.3 a

SX828 29a 127a 11.9a 12.1b 10.4 a

T SM14 103a 28.5a 38.1a

Grain SM12 10.6a 20.7b 40.4 a

JF703 10.2a 25.1ab 42.7 a

SX828 93a 24.5ab 40.9 a

2005 — A ™IL 67.9 a 54.6 ¢ 61.5a 56.3ab 45.7b 57.2a 38.2a 3l.1a
2006  Leaf SM12 66.7 a 60.5 b 69.0 a 68.7a 52.7a 4l1.6bc 30.0a 24.2 ab
blade SX531 65.9 a 60.2 b 65.6 a 63.5a 49.7ab 45.8b 31.3a 22.6 ab

SX828 67.9 a 69.9 a 69.4 a 53.6b 49.3ab 39.5c¢ 3l.6a 17.4b

- ™IL 32.2a 45.5a 31.2a 27.5a 25.7a 12.9a 10.8a 8.2a

Leaf SM12 33.3a 39.5b 25.8 b 18.0b 15.1¢ 15.6a 13.0a 7.1a

sheath  gx531 34.1a 39.8b 29.5 ab 24.8a 17.9b 13.4a 13.6a 9.5a

SX828 32.1a 30.1 ¢ 24.8 b 24.5ab 21.5ab 12.4a 12.2a 8.9a

HFF ™IL 7.4a 154b 20.8a 142b 8.7a 5.8a

Stem SM12 5.3b 123c¢ 2332 19.1a 9.0a 57a

SX531 5.1b 10.6c 22.0a 17.3ab 8.7a 6.0 a

SX828 5.8b 20.la 20.7a 17.9ab 104 a 5.8a

B ™IL 0.8b 7.9a 7.2b 10.8b 12.8a

Spike SM12 1.2a 9.0a 12.8a 11.8ab 12.6

SX531 1.2a 10.5a 1l.l1a 14.1a 15.1a

SX828 1.8a 8.4a 12.8a 12.7ab 14.9 a

T ™IL 8.5b 31.5a 42.3)

Grain SM12 109b 36.2a 50.6 a

SX531 12.6ab 32.4a 52.1a

SX828 17.4a 33.0a 47.8 ab

# (Note) : BEEAR/NEEBRRBREIMNEESMHEZRIE 5% BEKF Values followed by different letters among the four cultivars in each grow-

ing year means significant at 5% level.
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x5 MEEHRENERRENMRERKESE
Table 5 The accumulation amounts and accumulative percentages of Mn in wheat plants

E4 BFM WA AHH EBEH  RYH Zy FREXH Days after anthesis(d) AN

Years Cultivars Parameters Pre-winter Double ridge  Jionting Booting 0 10 20 Maturity
2004 SMl4 A 107.2 b 178.2 b 307.6 b 689.2a 926.1a 1080.4 a 1069.8 b 1193.4 b
— P 9.4a 15.7b 27.1a 60.8 a 81.5ab 95.2a 94.1a 94.4 a
2005  SMi12 A 127.6 ab 141.2 b 282.2 b 538.8b 1029.5 a 1126.9 a 1109.6 ab 1120.1 b
P 11.3a 12.5b 25.0a 47.8 a 91.3a 999a 98.4a 94.8 a
JF703 A 166.4 a 350.9 a 4529 a 668.0a 883.5a 1049.0 a 1167.9 ab 1278.3 ab
P 13.7 a 29.0 a 374 a 54.6 a 72.1b 86.1b 94.9a 99.5 a
SX828 A 169.3 a 401.7 a 487.9 a 669.9a 904.4a 1100.0 a 1169.9 a 1350.0 a
P 13.0 a 30.8 a 37.3a 51.5a 69.0b 84.2b 86.7a 100.0 a
) A 142.7 a 268.0 a 382.6 a 641.4a 935.9a 1089.0 a 1194.3 a 1235.5 a
Mean P 11.8 a 22.0a 31.7b 53.7b 78.5a 91.3a 96.0a 97.2 a
2005 ™1 A 115.3 ab 151.9 a 361.4 ab 679.9a 858.6a 912.2a 967.9a 982.2 a
—~ P 11.7 a 155a 36.6 b 69.4 a 87.2a 93.8a 98.5a 100.0 a
2006  sMm12 A 125.4 a 159.1 a 323.5b 510.4b 704.1b 766.4b 885.8 ab 862.6 b
P 14.0 a 17.8 a 359b 56.7 a 78.1a 85.0b 98.5a 96.1 a
SX531 A 108.0 ab 157.0 a 387.5a 616.0 ab 729.2b 866.0 ab 906.1 ab 890.5 b
P 11.9a 17.3 a 42.7 a 67.9 a 80.4a 954a 99.8a 98.0 a
SX828 A 94.6 b 180.2 a 376.0 a 585.7ab 728.1b 865.5ab 836.9b 862.5b
P 10.9 a 20.8 a 43.5a 67.7 a 84.1a 100.0a 96.7a 99.6 a
] A 110.9b 162.1b 374.2 a 598.1a 755.2b 852.5b 899.2b 899.4 b
Mean P 12.1 a 17.9 a 39.7 a 65.4 a 824a 93.6a 98.4a 98.4 a

7 (Note) : A— B R UE Accumulation amount (g/hmz) s P—EHR W E 43 Accumulative percentage (%). BEEARFBEREIMTEETE 44
Sh PR A 2R P A9 F3K 5% BEKF Values followed by different letters of the A or P among four cultivars in each growing year means significant at 5% level.

6 FTRAMENHEBRUENERKE
Table 6 Phasic and daily absorption amounts of Mn of different cultivars

WE  EA R M A @5_“"@-% ;ﬁ%~?§‘?¢“ RE—FWEIW—FR |0 g _po 20DAA— AR

Parameters Years Cultivars Pre-winter Premnte.r to Doul.).le 1:1dge Jlonnr}g to Bootmg. to DAA DAA 20DAA. to
double ridge  to jionting booting anthesis maturity

BrE: 2004 SMl4 107.2 b 70.9 ¢ 129.4 a 381.6 a 237.0b 154.3a -10.6b 123.6 a
Ry E - SMI2 127.6 ab 13.6 ¢ 141.1a 256.5ab  490.7 a 97.4b -57.2b 50.5b
Phasic 2005 JF703 166.4 a 184.5 b 102.0 ab 215.1 ab 215.5b 165.5a 119.0a 111.0 a
absorption SX828 169.3 a 232.4a 86.3 b 182.0 b 234.5b 195.6a 69.9a 180.0 a
2005 T™M1 115.4 ab 36.5b 209.5 ab 258.5a 268.7 a 62.6b 46.7 ab 14.3b

— SM12 125.5 a 33.6 b 164.4 b 186.9 b 194.2 b 61.8b 119.4a -232c¢

2006 SX531 108.0 ab 49.1b 230.5a 228.5 ab 113.2b 136.8a 40.2b -15.6¢c

SX828 94.7b 85.6 a 195.8 ab 209.6 ab 142.4b 137.4a -28.6b 25.6 a
HE 2004 SMl4 1.7b 0.8b 4.0a 18.2 a 15.8 b 154a -1.1Db 12.2 ab
gy — SM12 2.0 ab 0.2b 4.4a 12.2 ab 32.7a 9.7b -5.7b 3.4b
Daily 2005 JF703 2.6a 2.2a 3.2a 10.2 ab 14.4 b 16.6a 11.9a 7.4a
absorption 2005  $X828 2.7a 2.7a 2.7a 8.7b 15.6 b 19.6a 17.0a 12.6 a
— TM1 2.3ab 0.4b 7.5ab 9.9a 14.9 a 6.3b 4.7 ab 1.0b

2006  SM12 25a 0.4b 59b 7.2b 10.8 a 6.2b 119a -15¢

SX531 2.1 ac 0.5b 8.2a 8.8 ab 6.3b 13.7 a 4.0b -1.0¢

SX828 1.9¢ 0.9a 7.0 ab 8.1 ab 79ab 13.7a -2.9b 1.7a

H (Note) : A— BB UWE Accum. amount (g/hmz) ; P—EH#ABWH SR Accum. percentage (% ) ; DAA—FF T8 )5 XX Days after anthesis . BERE
AREBERENMEBE 4 MNEFE AR P HERE 5% BEKF Values followed by different letters of the A or P among four cultivars in each growing

year means significant at 5% level.
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3.1 MNEEKEFENSEANFAZRREZMAR
NEEKRTHEYSBARERRR, XEZ 4
EHAENTEE. —BRAN BEYEANEEHREN
£ 10 —150 mg/ke!'  ERFI/E A K &4 T A
ERK, METRSEBRMEN 15.5 mg/kgt'?,
&I AR, NERKNSERERN 27.8
~124.3 mg/kg, AR XN, FEBTNHAAFRASE
WEEEN11.5-137.7 mg/kg( TE) , B7E—HE
YR ERNEED, SR AT g R AR5,
RS 7995 ke/hm® 7= 8 KT WS/
EXERERER N 603.6 g/hm?, EH F 47 100
kg TRIBULEE 7.5 g5 KEEDZEPIEE 4.5 vhe! 28
KM ARNE R B RRERERN 603.5 g/hm’, H4
7= 100 kg FRORIRAR 13.4 go ARBEFR LR A, 9000
ke/h’ ZEAEFFRBANEZGHWERRENR 865.5
~1350.0 g/hm®, B384 7 100 kg FR B UK 9.6
—~14.4 g, BHERBREBT LRBRSE R W
100 kg TR=BHERKELE THE 2SI MG
L ESKERSNEREUR, E2 M EEWR
fF,SX828 F1 SM12 2 /™ & A AH [, 2005 4E SX828 F
AR E T 2006 4, HER REWE T 2006 4; W
2006 4Ef) SM12 =& B & T 2005 45, G A R E HK
F 2005 . SEAMREHMAMREGRTLUNA,
EFREKPHZRRNER T, NEMNENRRE
BE-EK PRS2 MBS, mMES&KF-HE
ENPRRESZBKERRXERAKR, XMHEs
SRR 8K A& /3 Xt U3 g e A
MEHRERATUED ,/NEZHEKFTENETE
MRRABRSKBERER R, SMI2 EHAHF =8
L &M T ,2005 4R 42 5 3 R0 BRI 0 B R
HWRIB A4 HIHK 13.7C.17.5CH 19.4°C, M 2006 4
A B T HSIER 12.1C.13.9CH 19.2C,
200 X ENHESE(RHNEEHSE)NTH
EHE BT 2006 £, R R RE (1235.5 ¢/hed) HH
F 2006 4£(899.4 g/hm?), A] W, /NEEMK PR
BMARRARSRBERKHENIRE R BRKR
ZAETF /NEE R RIS L AR W4T B0 B T R AR T
TR BE X /N 22 0 IR WAL B R ) — SR AR IR ZE R HH AR E (L
HEZEM) L,
AHRAERH  AFRGMHMENRERREZR
5o 02005 4E SM12 5 JF703 PR B A Y ,{H SM12 4
HEEN 1126.9 g/hm?, tb JF703 (1278.3 g/hm?) fik

151.4 g/hm’, X TAF G BRELBHREN
B AR BT ALY, BRI, 6 A R Mo AR B 3R
M/NESEM, SRR L EARETRREEERME
o MeELIgyah EdmEmEENTR
&,/ NERMEERKNERSKKE /N, BilL, &
RS R HHA, LA S X — 2 F R
AR, JF703 F1 SM12 J& F [/ — KB JF  EN=8
W E R E,JF703 TR ET & T SM12, BL4R 7T 6
B sM12 TR ERKERZ -,

3.2 BEFEZNEEENXEHPS KR

BREDLFEHHMETR. LEPH_NER
HMYREERRAANEERS, BEREILTAK
M+ EFH M ERAZHEANENE, HH
BAHERK, ERBIRE A IER D R4 EA
BHm, +tEFH _NEESHEELRE N
S0 BIREYE ., TALE T EAREN LS
BH 5.8 mg/kg, ETFLEPHMED, AHRF+
BEBEEERNS5.2 8.1 myke, BEARENER
¥ B (DTPA -Mn < 5 mg/kgl'®!), X HLAFR S5 H %
BroE A L BEE TR B K AR B, /D 3 XA i TR i
BERmEE L EAERENER K ETREEAE
BER, ERERB/NETR, HEEENELHE
AEABHBERNEE,

MATRERE S, £ BT HE/NEXEN B R
R XU LR 55 1 N IEAEA AT, B E AR 56 2
NMEEEEGBIFEN EZESBERH. ke
REREEPEB G REN, BES5hEegl K
RARMF, MA1E B M 1 MRIKIEERET 2R
LB 2 NEFREARM., RFRE 1 HNIEE
HBELRT T RRRE R AT 8 H A
BB EEgU IR N HIEEE 15, T
BRI B S A B B R R R AR — B R
EHPRIARY ., A LA ERERLNESE
WEL A EEH, RRESERARELENE
AP AR BERNERRENEENHZ
—D81, R, 3 5 9 o AT AR R (AP
R4 R IE R £ K, RPFR R DA
FHRTF/NESE 2 A4 R W g i B 35 A5 0L, 3 BT
REHRTEFITIZERETR/NDEFTR RN
BT RS RS E RS, E R
BRI G HA T M T, R X — B B
MR, ZEARMEE=&ZE T, NEXEN R
HEREN 865.5—1350.0 g/hm® , i X4 FHER 4 (Mn-
$04)3.15 —4.92 kg/hn, F] AME R B & B 7= /N &
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