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Response of rape cultivars with different boron efficiency
to boron-magnesium nutrition at seedling stage

NIAN Fu-zhao, PENG Hui-yuan, XU Fang-sen, SHI Lei, WANG Yun-hua
(Lab. of Microelement , Huazhong Agri, Univ. , Wuhan 430070, China)

Abstract: Solution culture to studied the responses of two rape ( Brassica napus ) cultivars with different boron
efficiency to boron-magnesium nutrition at seedling period. The results showed that increasing Mg concentration
in the solution had no influence on the growth of two cultivars under lower B level. However, B content and B
accumulation in plants decreased, and Mg content, Mg accumulation and chlorophyll content increased. Similar-
ly, increasing B concentration under lower Mg level, Mg content, Mg accumulation and chlorophyll content
decreased, the decreasing extent in the B-inefficient cultivar was larger than in the B-efficient cultivar, but chlo-
rophyll content in B-efficient cultivar was larger than in the B-inefficient cultivar. When increasing B concentra-
tion in the solution under higher Mg level, there was a significant synergism between B and Mg. The effect of
the synergism in the B-inefficient cultivar was less than in B-efficient cultivar. To a large extent, chlorophyll
content in plant was tighter relative to Mg content, and less relative to B content. Boron-magnesium nutrition
had no significant influence on Zn content. Under the low Mg condition, increasing B concentration could en-
hance Mn content significantly. At two Mg levels, increasing B concentration improved Fe nutrition of the two
cultivars, however, Fe content in B-inefficiency cultivar raised significantly.
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P, REEEP ERRMBRBE LFHITEH,
WEREE WA NS BB THE; Bowen™ &
BN A S8 ERAMH%; Dixon™ HRERHA,
FRBEMOEMHAESEREEN, FEBEYIA
X RIWRANE SRR TIER , 03 M R
BEE, ARNHREFAMEAR, BB EE
BEBKET, EXREWMKERFRWENHEE
ER TRERRERFA BN EERE., Ak, 4
RBEEER I ARBR BN HERMERM,EE
FBERRGT . BAFRITHEASRKEKFETH
EEXR.
1 MRS

HERMRMER R EMN 10 5 (LUTFRHR
QY10) FIBERL Mk 95105, A E ML T, BE
B,

KK’ B KF: B1(0.001mg/L),B2(0.5mg/
L); Mg 7KF: Mgl (0.16mg/L), Mg2(48mg/L) A
A Mgl1B1.Mg2B1., Mgl1B2,Mg2B2 3t 4 ~4b 3, 3
KEX,

BXRBERAMKRESTEFRR, BT WT
(g/L): NH,NO, 0.24, MgSO, *+ 7H,0 0.50, KCI
0.15,Na, HPO, -12H,0 0.10,NaH, PO, -H,0 0.10,
CaCl, *2H,00.36, 11 Arnon B TTEBEFHF W, K
AbEE I /> MgSO, - 7TH,O FI &, M #h 7 S IR, A AL
M K,SO, /& KCl, iR Raodrd, K
EBETFKESH . 200342 A2 HEM,3 A3 8%
B2RFNHFUKEBTFKEF. 3A19H
BB, EETHE 600mL BEFRBHRZHER

KRB, B, U1 LEFRMIEHR, 3A25 B
RBWH#TLAE, B3dEH—KEFRE. 4 A
18 H e b ¥ FIAR R4 HIBUEE , H 9 3 AT 4
—WATHRE, —HrHRHEES T 105SCRF
30min, 7E 60~80C T =15 E , HIFEF A,

Y B.Mg B & : 1moL/L HCL &, R F
W B W Mg.Zn.Mn.Fe; ZRE®EN B; A
95% Z BB L AR E R E .
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2.1 WEEFRMEREHIBHEREKEN

REE 3£ B ] ZE K, Mgl =X Bl 4b 3 & L5k Mg
BBt BAER . R Mg AR MR B T &8 A IF 46
TR AR, AW K, HRAHERA K
4,3 EE A R B, B BREREEKIHHE
4, e i mEas ., ARLEMRAR Mgl1Bl 4
it Bk Mg (R BRIV R A, EBRR/D; T
MglB2 4b B, & 4R 1 4k 3% K, {H Bt Mg ZE R 0B
Mg2B1 43, Bt Mg BB R KK Z#%, 5T BHIR
# R Pk MglBl1 JLF 25 Mg2B2 403,
RERER, KEKEETHM 3 MEE, ER
ZHEAT,WERDR QY10 LLIKE & F 95105 Bk
EERR,EAKBRE REAR BE RBH;
TEEMBRFARR HK.

*1EFH,5 MglB1 H#, 7 BLKFETF,#m
Mg B B (Mg2Bl1), BARFEMELH BRI ER;
W7ZE B2 KET, #hn Mg 9% E (Mg2B2), Pl
Fhib E R RBEHAEE M, QY10 WX ER,
HE, RERRELSHHEMT 11.7% . 29.6%-

F1 WEERENFAEAWNEHEHERAREHERKHENR
Table 1 Effect of B-Mg nutrition on growth of rape with different B efficiency at seedling stage
e £ B BAMmEH "+ E BRTE BE ;35424
Treament Cultivar Plants Blade area Leaf dry wt. Root dry wt. Root length Root/Shoot

(No.) (em®) (g) () (cm) Ratio
MglB1 QY10 6 25.77 ¢ 1.42 be 0.19 ¢ 14.42 0.13 be
95105 6 23.38 ¢ 1.12 ¢ 0.14 ¢ 15.03 0.13 be

Mg2B2 QY10 6 47.32 a 2.23a 0.46 a 15.32 0.21 a
95105 6 37.80 ab 1.76 ab 0.29 b 15.48 0.16 ab
MglB2 QY10 6 42.37 a 1.79 ab 0.24 be 15.37 0.13 be
95105 6 26.80 b 1.18 be 0.11 ¢ 17.75 0.09 ¢
Mg2B1 QY10 6 28.80 ¢ 1.42 be 0.19 ¢ 14.37 0.13 be
95105 6 25.30 c 1.30 be 0.15¢ 16.58 0.12 be

H(Note): FRFRERERIE 5% BE/KF, FR, Different letters mean significant at 5% level, same as follows.
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91.7% . 61.5%; 95105 4+ % ¥ M T 41.0%.
49.2% .163.6% .77.8% o J& # K93 I i B K F A0
#. WHZEBLAKET,BREBHETF,RH T Mg
MfE R, T B2 KT Mg % B &2 #EH, X
95105 WM ZE K T3 QY10 K .

H 3 MglBl 5 MglB2, #£ & B kK ¥%,QY10 H
AMER MHEREBRKSINEMT 64.4%.
26.1%.26.3% .6.6% , iR tb LB B AF 4k, 95105
BRHEHRHERERKABE LS HIMT
14.6%.5.4% .- 21.4%.18.1% . — 30.8% ., ¥
IEEE, QY10 BRB KA B R KT 95105, B MK EE K
FF,BAR#H T Mg WAER . Mg2 KT, M BL 3|
B2, 7 it o A ok 9 4% T4 A 19 A B, BR AR K 51,

QY10 HANiERE K F 95105, FEHIME BXf Mg A
BEMREMAER. QY10 FARKAEMBEKFE TR M
@B/ T 95105, FAT EEMBR T RRRERD,
XARSHAMFHHBRERENFREKAR,
WERFAWR RO HERMEARENERE B
B AR, -
2.2 WEEFRNEHXEEHU . ESRERAREHE
i

Ho 8 MglBl1 5 Mg2B2(3% 2) K3, ZEAR K F
T.HEKFHRE MESHEHETREARERL
F MBS ENRREETRAES . EREKFET,
FHKFHER MSEARRELA MESERM
REBRETHER.

£2 MEEFIFAVHEHEIHRSE B.Mg S REOEM (L TFEIT)
Table 2 Effect of B-Mg nutrition on B and Mg concentration of rape with different boron efficiency at seedling stage(DW)

A 5 e iﬂemﬂzig Mg & & Sﬁ%ﬁﬁiﬁ
Treatment Cultivar B Content B accumulation Mg Content Mg accumulation

(mg /kg) (pg/plant) (g/kg) (mg/plant)
Mgl1B1 QY10 13.72 b 3.25b 0.87 be 0.20 b
95105 14.04 b 2.62b 0.68 ¢ 0.13b
Mg2B2 QY10 50.51 a 18.77 a 4.67 a 1.73 a
95105 44.27 a 12.99 a 4.42 a 1.30 a
Mg1B2 QY10 39.10 ab 11.66 ab 0.67 bc 0.20 b
95105 36.44 ab 7.17 ab 0.51 ¢ 0.10 b

Mg2B1 QY10 12.94 b 3.06 b 2.62b 0.62 ab
95105 11.67 b 2.53b 1.81 b 0.39b

K2BWEEN, E M2 B2 K F L, BEES
—TLEREFKE, MESHHE BHIENERR
BHEA BEREWMEERWHELRIEEN,

QY10 M 9S105 S EMBEREBELRAWMT
A ERAEP,QYIONEMSEMEARE—
T 95105, R E MglBl1 if, i & 28K, AR R
BER, HREWSEDNE, B—KIEL QYI0 ARH
HIBH B % ; Mg2 KFT,#® % B KF(Mg2B2),
QY10 F1 95105 Wl S B . AR . ESE. B8
E KA 2 (Mg2B1) # & 290.3%
513.4% . 78.3%. 179.0% F1 279.3% . 413.4% .
144.2%.233.3% ., QY10 i S B MR R B M IF
KF 95105, MESFEMBHREN BB /NTF
95105, 7 B2 KF T, &R 8K (Mg2B2),QY10
MOSIS WIS B . MERE B3R . BETESY
FIEG K 88 AL B (MgIB2) B & 29.2%.61.0% .
597.0% . 765.0% # 21.5%. 81.2% . 766.7% .

1200.0% ., 95105 iR BB MBS B EHRENHE
BB QY10, 3% B % & Fh 75 B 1E % B X 88 958
NFRE,
2.3 WEEFRMNAAAEEHERWELPEE
HEREXIE

MEIFUES, FLHEFHNESBLHBEN,
7 Bl 8¢ B2 KT, 85 Mg KF, 4™ & F Mn
FRYTR GAHLTYRRERHE MO IFLIHN
(F 1), RLIAR R RN " 18 B i . Mgl K¥
F,# % BKFE(MglB2),QY10 Mn & B A H MK
¥ EREE, T 95105 Mn S EA B E W, K
A Mn S EKEERNNEESRFTiHE— 28
Ko, Mg2 KETF,#EE B KFE(Mg2B2), # X &
Mo HEHAETERHBE, BEAHE, Mgl . Mg2
KET,#E B,QY10 Fe S E AW MM H, W
95105 Fe SR BEH M ,B XS RUAH R HAEH
7 Bl KT, 88 Mg(Mg2Bl), Bt il A gk &
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BYAEMBERAER; B2 KFTF, 8 Mg(Mg2B2),
QY10 Fe 5B AFHHEE,95105 NA TrHREZE,E
i@*ﬁi%o E\ﬁiﬁé Mg ﬁﬁbﬂ:jfﬁ%ﬁ‘ Fe B‘Jl&qﬁo

F3 WHREFXHERMRKEWY Zn.Mn. Fe
RN (mg/ke)
Table 3 Effect of B-Mg nutrition on Zn.Mn and Fe conten-
tration of rape with different B efficiency at seedling stage

AR R InERB Mn & B Fe & B

Treat. Cultivars  Zn content Mn content Fe content

MglBl1 QY10 36.47a 108.34 b 344.38 be
95105 38.16 a 83.79 ¢ 350.80 bc
Mg2B2 QY10 31.73ab 62.96 ¢ 411.16 be
95105 37.97 a 63.71c 737.10 a
MglB2 QY10 36.75a2 112.15b 483.83b
95105 37.36a 163.26 a 714.75 a
Mg2B1 QY10 25.75b 65.09 ¢ 339.81 be
95105 31.23ab  76.62c 234.09c¢

2.4 WEERVAIEABWRRHENHRESEHSF
F 4:08 A0

FA4FBH HEESENE S MBI PRFIE
—3., Bl K¥F,#RE Mgl 8 Mg2, QY10 §
95105 MK o MR X b A BZESELSIAR
37.2%.43.5%.23.7% 1 67.1% .41.6% .65.4% ;
B2 KFTF,#EE Mgl 8 Mg2,QY10 55 95105 -4
RaMBZEDbEHERESES AR 155.4%
174.8% . 180.7% F1 200.7% . 184.8% . 168.5% .
BIL.BR2 WRET , MBS AEXTFERSEMNES,
HEXbREBEERZHFEM, THRE aBHEH
RAK. Mgl KFTF,#ERE Bl 3 B2, QY10 5 95105

F4 WEERHNBMFEHHHRKKSBOKIE (mgg, FW)
Table 4 Effect of B-Mg nutrition on chlorophyll of
rape with different B efficiency at seedling stage

T&fef C‘i:: Chl.a Chl.b Chl.a+b %}}]1]1..2,
MgiBl QY10 0.53b 0.209ab 0.898b 2.54
95105 0.514b 0.190ab 0.807b 2.7
Mg2B2 QY10 1.180a 0.382a 1.715a 3.09
95105 1.338a 0.393a 1.898a 3.40
MgiB2 QY10 0.462b 0.139b 0.611b 3.33
95105 0.445b 0.138b 0.707b 3.23
Mg2B1 QY10 0.727b 0.300a 1.111a 2.43
95105 0.859a 0.269a 1.335a 3.19

HEE o HRE b B R E SRR 5 FERK
12.3%.33.5%.32.0% 1 13.4% .27.4%12.4%,
X5 FXERERERGT REWMEERIEMR
METHRE -HM. Mg2 KFTF,#&%& Bl 8l B2,
QY10 595105 HE K a . HE X b A RR SRS
FIFE 62.3%.27.3%.54.4% F1 55.8%46.1% .
42.2% o &Rk E Tt FE B R B IR K o AR, T
BEDERBK., BHXBRAREMARBEBEKRT
R3S

3 it

BHHMEREYHLEER TR, BEERN
FBENES WEAMRENARR S HEHSE5S
Pk B AQ . A B B EE T BT IR RR R &%, ) B
R, MK HHGER, LI, T A& 0 B
a6, EARBEMGT, JUEE (Mgl) R (BL) AL
R BB B RE R . TE 4R M BE K F BUEH
XY, WIS R R B, REARB AR R
BREKFERE TRITHES BN, ATAEMKESE
RAEWAHT MR HKFREKE, HFER
—RENERMBEFRRBN TR, REFWLEXIE
HGE HEEbL. EHFEERN TR, EHY
BHRURD BEE—ERXTE, RERYEK, T
MEREEL MR LENSTETHR, EXRBRE
MR RBEBE,MEARR S, RSEMABRER
TR, BR TR TR, LAEEME I T
WTRER, AN B FALESIR, ERE. W
o, HEFRADENREER, BETUERNNE
AR AE TR REEALSER BETHE
W RRA LG AARAFE  XERTHE -
R,

BREBLEPHFREN,E Mg EXKFTRRA
BAFXMMBEARMH ERMRERHBRERE
S ESRARANEXYE; #BHE%E" £ Mg
E¥HAKFET, @4 BHE B RHHKRHZ
Wy, KM BRAL, HER Db WEIBNEE,
X 63%, THRR aWBLRE 2%, &EF
R, %354 B Mg KF, RIHAE B.Mg KF
B, HGEYEHMNRE, £ BEREALR,#
B Mg 7K, B R R K b B FHFE 08 AR L, T
BEaMEINBKA; & Mg RERER,EF B K
L PR E o T RREEE AL, MR E b K
EZHE K.
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BETBRAMKEM. GRE IR RSB 25
R R R R R LA, N R G
B BRHRRAIER . MY TR, iR kL2
B AREREREBA R, &SR EH SRR
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ALA R R A RIATE, Sth 2 B8 - R wiE
BIFBET RER LT, RRB B.Mg ARA
BB @R R R B E R R T
BWKBEAINS, 25 Mg KF, 38 FEM AR K, X
HEBRKEW, HRE  (EFRHREDL K, &
Mg W E AR, 28 B KFE, W8 & BEWA
K.EKERBEYW, AN SBEWE L, W&
RbHEFEMRE a Ko Mg X HERME WA
RERIE S BE — RN IR AL, 2 TR S 'R
WOy, WA A RER Mg ek 5 B =TT R B, M
MEm R RSB RAS. B BXHRENE M
REZEN, BB Wk S5, HTE SR
MEBMAS FRTH—-BHR,
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