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IR EE (MgSO,). EIEMRE A (Mg-AA) FI EDTA 44t (Mg-EDTA), 4 Mgk, B 1.
3. 5RI7mg - kgte ZEREY, SAHEBO AL, B0 Mg-EDTA S 8k 2 M 7= b R B, ik
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Effects of Different Morphology Magnesium on Yield and Quality of
‘Zaoshu 5’ Chinese Cabbage

HAN Dong-fang'?*”, WANG De-han?, HUANG Pei-zhao’, DUAN lJi-xian', GE Ren-shan’, and ZHOU
Wei-li*

(*Shenzhen Batian Ecotypic Engineering Co., Ltd, Shenzhen, Guangdong 518105, China; College of Nature Resources
and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: The pot experiment was carried out to evaluate the effects of supplement of compound
fertilizer with different morphology magnesium on yield and quality of Chinese cabbage. Three kinds of
morphology magnesium, magnesium sulfate (MgSQO,), amino-acid chelated magnesium (Mg-AA) or
ethylenediamine tetra acetic acid disodium magnesium (Mg-EDTA) was supplemented into the fertilizer
with four levels of Mg application, namely 1, 3, 5and 7 mg - kg™. The supplement of Mg-EDTA can
increase yield significantly by 46.6% with 7 mg - kg™ Mg application. The quality was improved greatly
with the supplement of Mg-AA with increasing the content of chlorophyll, soluble sugar, soluble protein
and vitamin C. The application of MgSO, could increase the yield by 34.5% with 5 mg - kg Mg
application and keep relatively high quality.

Key words: Chinese cabbage; different morphology magnesium; vyield; quality
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TCE, MEEFRAER, PR E N, M Rek, JeA MR CalJEu 4F, 2006);
KA G Bali EERIA O, PEWEY S5 B R R (Shaul, 2002; Carmenetal.,
2006; Liuetal., 2008). BHH%Z. B, # =ZRICEREAMH, FEYHVEI S AL % Ho bk 42 .
H A RIS, DA I IR 25 1t 3, A RARDESS: (WA [RERESGEF EDTA
BAED) H5REICHFEL LI Y SRR AR AE) = 585 FUE i R D o ARG R
o, BLOCREGS ST KA, BERT SRR S AN A B K 1307 8 2 T )
RO, 5 AR S IR N AR M A 7 ) N SR AR

1 MEETHA

11 Rt

K3 (Brassica pekinensis L) gy <245 57 (LR 30 ~ 50 d B k&h, 1Eh “/
F3” BHD . BB R A4, a2 ¥k, Bk 7d 5 7OEERL, Rl A 24T 5
B RG EDG . B 3 MRS, HHEE 4 4. &R T 2009 42 2 A 20 HZE 2009 4 4
J1 15 FIAEERYINE AR S TR B A7 PR ) 24 B0 B A T o

T4 ARAHE, pH 5.3, 7K 7.8%, ALK 11.0 g - kg™, A5 99.0 mg - kg™, 140 15.4 mg - kg™,
HRE 707 mg - kgt ASHNEEE 110.4 mg - kg, AFAIEE T 5 kg.

JIERLFRE 4 N-P,0s-K,0 Fit Ll 35 2 15-6-8, 43 I AR R BE(MgS O, TH,0)  Z IR IR B B B (Mg-AA)
A1 EDTA #4585 (Mg-EDTA), AIURHHEES R4) 5125 1000, 3000, 5000 A1 7 000 mg - kg™, HF%E7C
MR 5 g, MBI 1. 3. 5 M 7mg - kgt XFEALELARINEE, N. P. K ACECHI A

12 MEWmBRFE

T3 pH AR AN EE, FIUCKH BRI A R, AREKHMEY Lk, 30K
R IR S AR I B UL ek, A RETRIAS B B R T R R UK a6 vk (B H., 2000)
W 5E .

KA, A AR G o A a3 & B R I MBI, Al PR 2 1R H B v
E, |ARSERMNE G RE Qzihk, 1999); M A4i4EE ¢ SENNES K (GBIT
6195-86), M A HHEEE BN e S (GB/T 5009.90-2003) .

562 K ) Microsoft Excel FIT SAS9.0 iR 3AT 48 vh 40 M, LSD AR 2= 57 W 1k .

2 HiR5rH

21 AREESHMNKXBR"ENFME

M LA LLE Y, VN MgSO, AL FT, LUEEE 5 mg - kg™ Sl LRV INEE RN 19 34.5%;
TN Mg-AA KRB, K 30 R B B S 2w, LL7 mg - kg™ delf,  Loox b
26.5%; VSN Mg-EDTA [{IACHE, 7= it R M B E B nmide e, Lh 7 mg - kg™ felf, LLxT i
147 46.6%.

N LB EH, 81 mg - kgt B, MgSO. 475" 4.7%, Mg-AA 177 1.1%, Mg-EDTA 147~
28.4%; Jii%E 3 mg - kgt I, MgSO, 147 11.8%, Mg-AA 7 2.0%, Mg-EDTA 147~ 29.5%; Jifi%E 5
mg - kg™l I, MgSO, 1™ 34.5%, Mg-AA 14 3.8%, Mg-EDTA 17 38.0%, L I 3 Mtttk F,
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RS RIORE DU, B HORK I M-EDTA > MgSO, > Mg-AA; itk 7 mg - kg™ i, MgSO,
PEEANET R ESRER, RS R B, 9™ 40.2%, Mg-AA Fil Mg-EDTA KR w7 K FI3E
[R5 e
22 FRMEHEMAARMHERZENZM

S SIS RPN ol iSRRI IR e IPNE R DAL eSS i kEe S G REpi|
BRI 225 3%, RN MgSO, 41 LU EE 5 mg - kg™ /KP4 3 2 R, LS B I 35.3%;
I Mg-AA LA L mg - kg™ AT SR 3 s, L R4 0 56.0%; 3 Mg-EDTA 41rh Ll 1
mg - kg™ AT SRR S R, L SN 30.9%.

*R1 FREESESERESEKEKAREKORE
Table 1 Effect of different Mg level of different morphology on the growth of Chinese cabbage

e J‘?tE'E}‘UJﬂZ{l R sy . Wiﬁ‘fﬂ)ﬁ/ Wiﬁ‘fiﬁjlﬁl)lﬁ/ 35S C1/ E (g kg FW)
Treatment (mg - kg™ Vield (mg- g~ FW) (mg-g~ DW) (mg_- g FW) (-mg g~ FW) Mg
Mg level Chlorophyll Soluble sugar Protein Vitamin C

Mg-0 0 170.4+8.6¢ 0.573+0.041d 16.83+1.04c 5.02+0.80d 0.214+£0.012¢c 150+0.15¢e
MgSO;,-1 1 178.4+9.2c 0.697£0.050c 17.38+1.14bc 6.52%0.62c 0.255+0.021b 2.09+0.13d
MgSO;-2 3 190.5+8.9¢c 0.710+0.040c 1750+1.10b 6.60+0.65¢ 0.268 £0.013a 2.12+0.13d
MgSO;-3 5 229.2+10.2a 0.775+0.039b 18.01+1.25b 7.26x0.76 b 0.270+0.011a 2.84+0.18c
MgSO,-4 7 101.9+11.0d 0.654+0.048c 16.70+1.07c 5.06 +0.70d 0.221+£0.009c 7.02+0.17a
Mg-AA-1 1 1723+9.2¢c 0.894+0.036a 25.23+1.18a 8.35+0.58 a 0.287+0.018a 1.64+0.12¢
Mg-AA-2 3 1738+8.7¢c 0.750£0.035b 24.23+1.10a 8.25+0.60 a 0.280+0.020a 1.84+0.11e
Mg-AA-3 5 176.8+100c 0.742+0.045b 2350+1.06a 7.85+0.86a 0.273+0.013a 3.83+0.19b
Mg-AA-4 7 2155+9.6b 0.756 £0.039b  2368+1.14a 765+1.00ab 0.281+0.014a 223+0.18d
Mg-EDTA-1 1 218.8+8.6b 0.750+0.042b  18.25+0.98b 7.73+091a 0.229+0.010c 2.24+0.15d
Mg-EDTA-2 3 220.8+10.8ab 0.720+0.039b  18.45+0.95b 7.70+0.81a 0.227 £0.013¢ 2.32+0.10d
Mg-EDTA-3 5 2352+112a 0.656+0.037c 19.73+0.87b 6.35+0.84c¢ 0.230+£0.019¢c 2.66+0.20c
Mg-EDTA-4 7 249.7+10.5a 0.708+0.051bc 19.89+0.79b 6.55+0.72bc  0.231+0.011c 231+0.28d

e FFIAFE TR AE 0.06 KT LR,
Note: Different letters in the same volume indicated the mean difference was significant at 0.05 level.

23 ARESHEMAXBRBRHIFMW

JERL I 3 B FEA RIS Rede it Fr b ol i R S 5, TSN Mg-AA AT RS
ST Mg-EDTA 4181 MgSO, 41 (P < 0.05) , Mg-AA-1 n] Vb B dm i, ELRHIRIS N T 49.9%:;
S0 Mg-EDTA 41 n] PR i T MgSO. 41 (R 1) .

VRN MgSO, 41 itieE 5 mg - kg™ ACE IO TTIEPE R (15 B, BRI N 44.6%; V01 Mg-AA
1 mg - kgt KRS B, HO RGN 66.3%:; SN Mg-EDTA 20 1 mg - kg™ /K- (5 i
i, LEX RS N 63.9% (% D).

MR 1 AFEH, &N 3 FIAFRTEAMBREARIFEER MR AE 44 ER C MEE, B
Mg-AA 4 4% C S REEHT Mg-EDTA 4] (P<0.05) , Fineabridg Ll Mg-AA-1 4i4: 2% C
Sl O I T 34.1%; %N MgSO, 41 5 mg - kg™ AKFKI4EE 2 C IS RS R IR LE B
FHINT 26.2%.
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24 ARESEMAXBXEMHFESENZT

56T FEAH EE R R R AR T S 2 AS [ RSP (R B AT i v K s R Bk i & . 3 MgSO, 4l
Hh, I B IR R B S A A (R T K, iR 7 mg - kg KPR I B I R B # 7.02
g- kg™, LLXFHEIE N 368.0%; VR Mg-AA Fl Mg-EDTA 41, i Fr B4 & 17840 5 MgSO, 4148
[, Y275 5mg- kgt ACTEI & &, 405k 3.83 12.66 g - kg™, ELxf BRI b 155.3%F1 77.3%,
AT N3] 7 mg - kg™t I, BELLH AR S R Bk 2.23 11 1.69 g - kg, AR IR IR 1)
W (D .

W L AT F W, REsE B B 29 kgt & 4g - kgt RIEE N, <29 -kgtEi=4¢ - kg®
i, KA RSB,

250 r
200

150

BEFE/ o
Yield

100 T .
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1 REXRHRFPHSEEFEMNXER
Fig. 1 Relationship between Mg content of the leaf and biomass yield of Chinese cabbage
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AN S, SR B O FH P TH Mot G ek BB e N 38k, AN [RIVEA (0 38 77 RS
[l Majer (2004) WFFTRIL, +IEATHbbeE A 151.0 mg - kg™ I, i 30 ~ 40 kg - hm? B EE
(MgSOy - 7TH0) W] B S e i 4 (7 4, (HLIHF TS 0) 7™ i 058 . Vago &% (2007) WFFE B,
LR ARy 103.0 ~ 127.0 mg - kg™ IR, TRt 194K AT G AR R RS 6 4R [
Ei-kader 25 (2007) WL W], +inacetberl 108.0 mg - kgt I, TJtifiEeE: Giti & MgO 18
kg- hm?), D447 306%. Singh F Pathak (2002) %f/NEMIRFFURIN, 3 nf 28 Helk 8 b
204.0 ~214.0 mg - kg™ ' I, LHERIREE O & Mg 30 kg - hm™2) A1 16.8%. H & /EM =L,
i) H2% (Uebel, 1999). K& (Vrataric etal., 2006). j#3Z (Yang-yuenetal., 1999). ¥ (#iy 2%,
2009) &%, JSENEIAA AR

ARGRIG 45 S B, 56 M B B AN A T A B4 mT i B4R v K (SR 7= f:, ¥3  Mg-EDTA
R P R e . %341, Bolton (1973) WFFTINJy, 4 L3 bal ik 65 F ik 81 50.0 mg - kg™ It
XFFREVEDRIE, BERFL, FRHIBEAR BT 20 Hailes 25 (1997) XA AR b ks
[X 35 Fh H BRI R W, 2 AT A B E BRI T 25.2 mg - kg™t IR, i TR R T K 10%
Fidio ARE T, LIRS HE Al 110.4 mg - kg, MV INEEI SRS, K SR B
FIOBE AR . BT L, B R G B R R IN, AEY X B IR N Z BE KT
e B 75 V125 IR 7

[ RPEEFRHEYUEE R C SR X R TUIRIER D, AR L R TR, W20 K
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PR R 4% C &R, B Mg-AA LRI AE, X2 SR PRI SR I MgSO, 41A
Mg-EDTA 41, Xu[REE RN R B GRS S A k. R EFRITE, A EEZRR A,
TEAEY P P Z IR A R LA, 26 TE T e A fE RIS DL T BB S 5 WA IR R 1 6 B B iA R i A5 i A
INFE T 1SR BRI AR R I, EIEIR A TR ol A R S A T (R 5%, 2005; B 4,
2008).

AR G5 FIE LR, WS MgSO, 41, I A i) o B A VS IR 52 [ B KT e, e 7
mg - kg™ I LS IR 0 368.0%, 77 D> T 40.2%, R B EANG] TR SR A Mg-AA
FIMQ-EDTA 41rp, B wp (0B 15 I A B VAN N PS8 () 18 DT 38 o, L= 40 e 5 ¥ D R 5 11 1
K. XFEH, fEXEICREALERRIN MgSO, I f im FR BB, B B B e 2,
FEMRBERAE N TSI Mg-AA Fl Mg-EDTA A5 P2 AR Bkt s I IE TS o X nl Be2 KA, (1) BEE 14
BB SN, B T JERR T8 b ) e IR PUVE T, [ I 5 T AR A Ao
RIBSCFIRI R s (2) TEHLASEETC R PR IOG H52 G S BT R AR R E -INLEEARE], e
Wi 75 1 — 2D IE SE

IR E R0 bR, WS E < 29 kgt NEZ, =49 kgt MIER (TIEE 4%,
2009); ARIGEW], KA PSR = 49- kgt I, PRSI,

ARI PRI T S RS LR, AR ABERT K S AR TR, AT G ZE IR A
EDTA [ Rt — D51
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