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Effects of Different Combined Manganese Ion on the
Yield and Quality of Brassica pekinensis
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(1 College of Resources and Environment,South China Agricultural University , Guangzhou 510642 , China;
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Abstract : The pot experiment was carried out to study the effects of different combined manganese ion
added to compound fertilizer on yield and quality of Brassica pekinensis Rupr. . The fertilizer was supple-
mented with manganese sulfate (MnSO, ) ,amino-acid chelated manganese (Mn-AA) or ethylenediamine
tetra acetic acid disodium manganese ( Mn-EDTA ). There were five levels of Mn concentration , namely
Mn 0.2,0.5,1.0,1.5 and 2. 0 mg - kg ~'. Adding appropriate combined manganese ions might increase
the yield of B. pekinensis ; the maximum production with 1.0 mg - kg ™' Mn-AA application increased by
15. 7% j;the application of MnSO, or Mn-EDTA lead to decrease the yield. The application of 1. 5 and 2. 0
mg - kg ™' Mn-AA reduced the production. Application of appropriate manganese could increase the SPAD
value. The application of appropriate Mn-AA improved the quality,increasing soluble protein and vitamin

C,decreasing the contents of nitrite and nitrate.
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EDTA Ui 7= 3.5% F1 5.0% , jiti & /K SF#8 it 1.0
mg - kg B, Mn-AA 3 77 i B B A%, MnSO, Fl Mn-
EDTA 8. N3 1 vl A& 2 R 50 it 7K 74
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Tab.1 Effects of different levels of different combined Mn
on yield of Chinese cabbage

2.1

oy 3 AGrAT 10 A A%
w n
i T T T U T
(mg kg ™) , |
(g o Jg#H D
bogd 0 369.5 +8.9¢ 400.3 £9. 8¢
MnS0, 0.2 373.4:9.5¢ 1.1 405.3:9.2¢ 1.3

0.5 380.5+8.8bc 3.0
1.0 416.2£10.1a 126
1.5 360.5+9.7¢c  -2.4
2.0 351.5+8.9d  -4.9
Mn-AA 0.2 395.3+9.6b 7.0
0.5 403.8 £11.0ab 9.3
1.0 427.4+8.50  15.7
1.5 393.7+9.6b 6.5
2.0 397.5+9.0b 6.0
Mn-EDTA 0.2 374.5+9.2¢ 1.4
0.5 377.3+8.7c 2.1
1.0 418.4+9.5a  13.2
1.5 363.7+8.1c  -1.6  384.129.0d -4.0
2.0 356.7+8.0dc -3.5  379.8+7.9d -5.0
1) A ¥ 53 A T + A7 R B 51 3385 LA A — A48
R F&H AT £FRRHF(LSD % ,P>0.05).

AMARESENAAXEHEZZETNEEDN
2200
Fl 1 R, i R st Z AT & & (SPAD) FfiE 4

422.3+10.2b 5.6
448.1£11.3a  12.0
397.3£7.5¢d  -0.7
390.7 £8.5¢d  -2.4
429.5 +8.9ab 7.4
430.4+£9.0ab 7.6
455.6 £10.2a 13.8
430.5+10.9ab 7.6
405.0 £9.9¢ 1.3
406.7 £8. 8¢ 1.7
421.5+9.9b 5.4
441.1+10.3a  10.3

2.2
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Fig. 1
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RIS Y (TSS) B o B4 S e 1 nl s 1
BEAY & &, R RS L BT e bR L —. WK 2 "R
W, SXFRRAIE %% 0. 2 AT 1.0 mg - kg ™' B}, TSS 7%
TR T T BB %% 2.0 mg - kg B, TSS B HE A
FX IR ARG 3 Fh A [R]E A A B o 25 3
BRI A TSS & (P <0.05) , R BEnsH xR
St Bl EE ) s )N

AN Mn-AA 408 55 = T Mn-EDTA
ZH I MgSO, 41 ; 7RI MnSO, £ Fhjii%# 1.0 mg - kg™
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Effects of different levels of different combined Mn on SPAD value of the leaf of Chinese cabbage

Jin Mg-AA 4 1.0 mg - kg ' AKCERYATEME R 1 &
B, F Xt FRBEAN 45. 8% ; % /il Mn-EDTA 41+ 0. 2
mg - kg~ KPR AT AR T e e , LU R
17. 1% . FWIIE A VR REBE = v v s P B P i
i, HAT N B S MR i (3R 2).

NN 3 AN FIE A BRI REAS IR R B 4 s K 13
MR4EEZR C S, BN Mn-AA 411 0.2 mg - kg™
AR ZE C it , OO BRI T 19. 8% ;43
MnSO, Fl Mn-EDTA 4301 1.0 mg - kg ™' AKPAO4EAE
2 C A N T 22.5 F114. 8% , £ W& B
hsGRe R 4 ER CIEE(FR2).
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Tab.2 Effects of different levels of different combined Mn on the quality of Chinese cabbage

. WMD), (TR, o (EPEERRTR), w AR C))  w L), w( M)/
(mg-kg™) % (mg-g ™) (mg-g™h) (mg - kg™l (mg - kg™!)
Xif iR 0 4.95 +0.08a 10.34 £1.21¢c 0.20 +0.010¢ 3.81 £0.44a 540.17 +46.8a
MnSO, 0.2 5.10 £0.07a 11.28 +£1.30bc 0.23 +£0.008a 3.31 £0.50a 500.85 +45.9b
1.0 4.98 +£0.08a 12.22 +1.18b 0.24 £0.010a 3.69 +0.62a 491.96 +58.7b
2.0 4.70 £0.09a 10.02 £1.35¢ 0.22 £0.009b 3.63 +0.51a 530.62 +64.02a
Mn-AA 0.2 5.00 £0.07a 15.03 £1.40a 0.24 +0.010a 3.35+0.49a 268.58 +65.3d
1.0 5.10 £0.08a 15.08 £1.35a 0.23 £0.009a 2.29 +0.42b 290.82 +69.4d
2.0 4.77 £0.06a 13.00 1. 10b 0.22 +0.009b 3.07 £0.58a 295.35 +59. 8cd
Mn-EDTA 0.2 5.08 £0.09a 12.25 +1.13b 0.21 +0.008¢ 3.12 +£0.57a 535.56 +45.3a
1.0 5.10 £0.09a 12.11 1. 14b 0.22 +0.009b 3.65 +0.63a 362.54 +49.2¢
2.0 4.77 £0.05a 10.16 £1.06¢ 0.20 £0.009¢ 3.68 +£0.51a 458.95 +£60.1b

1) AP HIAEA T + AR R KBS AR AR FEH AFTEFAREZ(LSD #%,P>0.05).

IR R B skt 28R Sk LA FR PR L E
T F b A BOR M W AE IR £k (LA NaNo, i)
<4.0 mg - kg ', iHAREE <3 000 mg - kg . A%
SR 4 T £ A P

BRAR(E ; 4500 MnSO, 1 Mn-EDTA ZH ¥ R#A% - A0 A
R &E HERADE Mn-AA 7 w(Mn) =1.0
mg + kg ™' WEEFRAL T WA ERER 10 E W 3 A
() B 285 (8 i 24 RE AN T i B e K 11 3 i i TR 6 11
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R AR F 3Z BH, T 5 B0k P il R B 2R, 25 A
A A2 B A e dE AR R ¢ A R AR
LG ARy K AT R/ = NI = B A REAS & - S i L
A CEE, FRICHEIRER N &, LIS I SR 2
AR, VRN Mn-AA ZH %58 B R (SR G R
1T MnSO, ZH1 Mn-EDTA 20 , 3 1] g2 K o 2 HE
BEREAS AR REEFRITER, \THAIEY HER
W, TEVEY R N E LR Ry B 44, 7E T e B 1E
FITEDL T S 5 LR B (A A S B AR g 4 o
2. AR EAEAKAE /NEE BN 3 BRIt R
FILRREL A I nT A AR S G BT

g L RIS AUE T, KRB on Z R E = R0
i AT A BB 1 R T SR 7 R BT, S T MinSO, 1)
AR DLHESR 1.0 mg - kg™ (HERBFHE %S 1 000
mg - kg ") KBl 7R A HOW BRI N 12, 6% , i I
FERRAL T 0T IR TR AN Mn-AA ZH X052 8 K SR
SR TR AR (AR SRR B A . A
BARBARLTF R ETRZ —, Bl —2
TSR e AR - b S
IS PRIE B , SR H R 2 75 it PR A
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