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A BB RE RS TREANTR EMNEANR EEEPERBEARMBR T, 75X
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1 HE5F%

1.1 #isHH HBERMK (Brassica napus L. )T 8 5, REITFBRFFh, HFHILIE
RALBHEBEE B R BT iR 4. '

1.2 EEARE FFH 0. 1%HeClL FWKHE 5 min, £ 25 CHFHFARMBKRE
0h REEERTEENEGR FFHRIARE, BT Hoagland BFHW PR, RKIR 3
A b7 . B HH (B 0. 01 mg/L,0. 01B), IE W HtH (B 1 mg/L,1B) ,BixL & (B 20 mg/L,20B),
FmsEE KT 4 1 108, 4514 0. 01B 1 20B B M5 N 1B BB FUL 1E D BB IE
# (0. 01B—1B) Wi B# EH 20B—~1B)M L HE, EF K pHABZE 5.5 AR, AMH—LO
Bt , F B4 8~9 BB & 4.5 F R, M E 547 .

1.3 £3RE R BERELHEFEKEEIAKY, BB BT L, RHOYER
Mt BEEHER 0.1 mg/kg(YOCHKEE), AR AT, BHRKLT 10kg. & B
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& B4y Ptk 5] Ca(NOy), «4H,0 . KH,PO,,K,S0,, &/ T 152 0. 15 gN, 0. 2 g P,O; I
0.2 gK,O AR S iR 3 /KT, BPERFE (B 0. 1 mg/kg, 0.1B), IE# {8 (B 1 mg/kg,
1B), §lid & (B 10 mg/kg, 10B) . FR A BRI EREFATEREE —IREA . BNEFHEYA
HBKRE, SHERFERE., EFEHERR LT SR ERF EBTESR, A —40CHK
AhEA.

1.4 BBEABYRRPANL FHEKARRS E Barnent # Kern & Atkins" k.
BERENBEBOREPFHE, B 1mL 80% ZREEE, 12 000X g B> 10 min, 3L4RH 4
Ko LER, T80CKBEEELZH, RIGWAER 0.5 mL, 3 1 : 1 WHBIIIA 5% AR
oK G# GEARTER), F 15 000X g F &L 15 min, B b #H K A Beckman121-BM &g
ER LT

1.5 ZqsgsMuyn  FAANEECRERY XRS5 BBGTRG, flElo i
IREREMNEEAR. REM S BEMNEQRSBIENTESREENEMTY, BEHH
EHRAAE/NNEREENE NH-NYERHLE1.2).

2 &REHWH

2.1 AWM wEmRAKGYh ARITL, TR ESRHNEWTROE, KMtk b
BERYTYEYBEMRTEFEHLE . FELT— O A ETHEMALE , X775
LHEBMERRRERKTHBHNEBER, METHH S BYEYIR TYWEAES 34. 26%;X
B EH ERTHERLEREAES SO E .

F1 ARAWMRATHEHATHENEL

Table 1 Dry weights of seedling leaves under different boron treatments

HE WO B Boron treatment
Item 0.01B 1B 20B 0.01B-+1B 20B—~1B
FoyR’/g+plant~!  Root 0.019d 0. 060a 0. 035¢ 0.019d 0.047b
Dry weight +0. 001 +0. 008 +0. 007 +0.002 +0. 003
Shoot 0. 284d 0.526a 0. 341c 0. 3054 0. 447b
+0.021 +0.012 +0.030 +0.013 +0.006

H:a b, o, dEFRALBEERBFEP<ER).,

Figures in a row followed by different letters are different to the level of significance of P<(5%

2.2 HABTARBEALBAHSPAFHTL R2UDMFNERER.EEFERKNE,
AR KR EAT AR EEMNES THEER LS BEERRHE . REE
BEMERE, PRt PRERS B EE 28 %L, et F4a k2
HMEERSEVHEAS. SRLEOERUYEE, (B LIEEAENE /ML, SR, it
WAELIEGET 288 . HER. FER BERNSBENEL . AEEHER, S8
ML ELET HEEL 7 BEEX A9 30%F1 38.50%,

FHAREHKFHATAREEERLBEROUREE. Ed, W LER R
BEERERM BT EMINT 55.69%, Mt BB T 20. 20% . A& BT
SREMH M RREEERTE,
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Table 2 Changes in free amino acid composition of seedling leaves

2.3 RHEARBAERY
AT REPELN

KEXTEZS R s MY under different boron treatments FW/mg-g™!
@Eﬁ—%m%ur‘ﬂ’{ﬂﬂ\:@ = -§ @ B4 Boron treatment
. _ Amino acid 0.01B 1B 20B
LSS KRR HEE Thr. 0. 356 3 0.249 5 0.323 3
(3. BRFEAR.EER. UEE  Ser 0.095 4 0.104 2 0.103 8
iﬁﬁﬁﬂ‘]ﬁ% H:E”%“ﬁtﬁﬁﬂ?z Eiz giu 0. 3;7 4 0. 34:73 8 0. 342 2
N y. 0.0219 0.113 5 0.043 7
HAELBELH HERS HER Ala, 0.082 9 0.107 8 0.105 7
HHEERSENAEARARE  emEm  Cys - - -
BERgHE I, B D BT 25 o g;z . Val. 0.018 8 0.014 4 0.016 1
. Met. — - -
MR BRE) & B HIE % {8 1E RERAM  Ileu 0.013 2 0.011 3 0.010 2
T 4,300 ; S Ab EEM  Lew 0.003 5 0.002 9 0.002 7
BTSN A AT LS eRR Tr - - 0.004 0
= EHEM  Phe. 0.014 7 0.015 1 0.105 3
7 B B 4b B A K -3 2 S Lys. 0.017 2 0.026 0 0.026 0
BT 8/, MAEE  His. 0.013 1 0.012 9 0.135
2.4 BUBBEMGES HEM Arg. 0.041 5 0. 045 4 0.056 1
mowssmongn L G omi o
EERAKBRIROL . SREEA
Wit Eays gt i ss F£3 TAWLBETHEAABZEERASNTH
EOWELESEREAEEY Table 3 Changes in free amino acid composition of anthers
= AE X RSk R under different boron treatment FW/mg-g™!
BEhHEE 1,2, ER 2 2 R WA4tE¥ Boron treatment
L Amino acid 0.1B 1B n 10B
W R PR ARK B IE FEmM  Thr. 0.145 8 0.075 7 -
HHEE,NEYRFEA YUEM  Ser. 0.288 9 0.162 8 g:g z
mﬁﬁ%ﬂﬁﬁﬁTﬁ% Hﬂlﬂ.’,ﬁf oER Glu. 0.413 1 0.113 3 034 4
. Ny HE® Gly. 0.398 4 0.337 8
W WRE T EEREE HEE Ala. 0.550 3 0.480 5 82 5
B¥E,METEARMK  kpEm s 0.103 1 0.058 4 g:gj
e, EREET TSRS HE™ Val. 0.6711 0.429 0 11
. B8R Met. 0.019 9 0.014 8 17
§E}ﬁﬁ§TB§-HB¢JﬁBﬁ SEEE  leu 0.546 6 0.3317 o
EEEREARK. REEM  Leu 0.371 7 0.258 1 875 8
3 itis XN Tyr. 0.076 9 0.051 6 gi: z
s st i 3ok #PEK Phe. 0.480 9 0.304 7
O i 361 35 P T SRR AR BEBR Lys. 0.252 1 0.257 4 8441
KR HEEEN—ZFR HAEM  His. 0.299 7 0.223 1 2029
R IEEETL, WNFE HER Arg. 0. 309 2 0.432 1 68 0
xx‘j‘m%ﬁ]ﬁn_r)%_&wzﬁw ﬂﬁi@ Pro. 2.489 2 2.601 0 319 2
- © BEEM Total 7.4169 6.0191 228733
HEERERA T SEBHT

ZGRAUEL  AEEHMSEEEAR BN, XEERHTAEEAM S HEOBE T

BWR, BAKBIERRRS AT AR EERESHK.
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FHh, MR RS RKE, 8

WM MEFFF2RA BEOENS 20
BEEFTRE. HARMME T o5
wH AP REM R, AR ERT
RENRK, MEEM™ERME T
HAEREARMEH, XLATR
FHRBTHE L HIEH, R WmEY
FRIEHN RNA & BB TR,
DNA § B TREIEEE/ N, T RNA
KBBERHNEEARTT ., XA
THREAERS TEERA AR, WAL

MEAREB RGP EMHE, Boron treatment
L TEMBEAE AP, XTI R BR A BT
RUEBSIAFEEH  HREREESE
TRERFIEHTH., KEHHR
BECH WA T Y& P
EARIBSEEN. A LRHERT
BOIMERGE 2. BRE T
BEAETHMEN R HERS B BH °[
M PLELER T %, E AR TR &
#T AR RRE A L
W, EMMHE &G T , R R IME A
BRI FHS MM, fZMME
BHRE B ZHE. B0 NRBRE R
RS, PHERS BN
S-S5 ERTBN TRILE
20 (GR 2), BTG A LAHER , 2

25¢

20}

_OIT)T
a\\\\\\t\\\\\

SO\

o
o
=
-]

Bl Exasmr R EOEENE R
Fig.1 Effect of boron on the activity of

proteolytic enzyme in seedling leaves
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BRI BERY & RELHITREH A2 WMEHTREMEENRERE

FERMUUEE, Fig.2 Effect of boron on the activity of
kimmﬁ&ﬁ HEUG.H] , IE#ZE ’ proteolytic enzyme in anthers

HETREAR AFTHEYWEAPHERSBBK. AXHEREN, AEE LW EL
WSS R TH, BELEEFTA(E D, XEERHTFREEWALFRATF
RS R RRUEY, EXEERDUEHATHEDEMEERNSEFET —%
B, R EGHREERSBREEREARETNEA RN EMEREES—,
Sarvella $UHEB NI MER SHANE Z MHF EHEXR . Britikov ZUMAN, T
REERELFAIBTEZ 2EE, HARRE THRAZRES RELRBOER, FEAY
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Comparative Analysis of the Component of Free
Amino Acids in Brassica napus L. under Different
Boron Nutritional Conditions

Wang Zhenyu Zhang Fusuo Shen Kang
(Dept. of Plant Nutrition,CAU, Beijing 100094) (Nanjing Agricultural University)

Abstract: Effect of boron nutritional conditons on the changes of free amino acids in leaves and an-

thers of young rape (Brassica napus L. ) plants was studied in nutrient solution and soil culture. The re-

sults showed that under boron stress (low or high boron) conditions the plants grew abnormally and their

dry weight was lower than that of the control plants. And the increase of the activities of proteolytic en-

zyme and the accumulation of free amino acids in leaves and anthers of these plants were observed. The

types and quantities of amino acids in the same parts of the plants were also changed. An obvious increase

in the concentration of proline in leaves with a decrease of that of some amino acids was observed. On the

contrary, the proline content in anthers of the plants under the boron stress condition declined.

Key words: boron; free amino acids; Brassica napus L. ; seedling leaves; anthers



