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4.2 BB PEY 2R B MR AR, ETHETR
WRESR R pH 4. 2 3 4. 5 4E3 3555+ La #1 Ce
MBS 7S, W R AR H T R A AN (A E T
RE G N ES BB S HFAERSA X BTES
HIBEERGR . I, ZIREHTR T AR pH (8 /) &AL 5
VR PSR T B R A AR K R, DU R
AR TS BUIE 1) 45 57 T AN FR) 2% 1 LA S s R T Y
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1 #RE7EZE
L1 skt

M3 3 3 (Brassica campestris L. ) Fi T 2k “Hf S
727, LR FHROL A PR B3R AL, R R>8500. &
ALt (LaCly) Ay A4, i B 25 4 B 1k 2210 A R A
i,

RADUBR R A TC 1) 2 B SCR(12], 48 1 000 mL H R )
4 K. SO, 3.14 mg, (NH,),SO, 10.0 mg, MgSO,

soluble sugar,vitamin C and other quality were tested,agronomic characters such as single plant weight,leaf number,leaf

width,leaf length were analyzed. The results showed that the content of soluble sugar in petiole was higher than in leaf,

differences in soluble sugar in different cultivars were significant; the differences of soluble protein content in different

cultivars were significant. The content of soluble protein in leaves of pakchoi than in petiole;vitamin C content of leaves

was higher than that of petiole. There was significant difference between the main agronomic traits of leaf length, yield

per plant,number of leaves,leaf width. There was a significant positive correlation between the leaf number and soluble

sugar content.

Key words:; pakchoi; nutritional quality;agronomic traits;correlation analysic
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5.0 mg,CaCl, * 2H,0O 16.5 mg, CaCO, 3.75 mg, NaOH
6. 9 mg; FHABRBRFIASER N 3 ¢ 1(EE/R HORA BRA T
AU TR VA VR 2R AL A pHL L
L2 ik

B R 24 X2 3k 24 FAbEL (R D, 2 HE R
ST HIFR pH 4.5 1 pH 6. 5 (BT , 41
£ 1.5.10 mg/L LaCly ¥ BE, LA LaCl; (0 mg/L) KR
TR R A% B8 B &2 W pH 3.5 F1 pH 6.5 HIERTH
PRV ER L pH 6. 5 BRFTVH AT IR,

FEHIh 2 d. 55 3 WBEHE 24 h J5 , BURE I 8 F Ak . | 5
Gyi e B A L, Y R (MDA) & & i3 Lk ) g
(POD) &M,
L3 HENE
P ¥R ZFRE PRI E 2 BRI 13 ], R ZF R (GR) =
CREFFH/ AT H0 < 100% , K2R H= 2 (Gt/
Do, Herp Gt Jg AR 11 ) % 25 84, Dt AR 4 2F H 48
MDA & &R B E L Z R L I & , POD 1 1
R AR A SRR E

VEBMIME RN, 22 0. 1% HeCl, YW ® 10 min, 1.4 HdESH
EEFKE VBG4 5 2 Fh pH (B4 FhR EE#Y RIBHE ] Excel F1 SPSS 11. 5 F A4 FHIZHT .
LaCly WA 8 hi S HIFIEER 12 em A 22 2 #BEELH

TE AR ARG R LA, AL 50 kL, 4 A0 PR 3 0L, 433 A &
& pH 3.5 # pH 6.5 M8 & W, 3k 16 Fp kb 32 48 IIL;
251 O CHERFETE 5 10 KR L, W E £ 4038
HIBA 8T .

FEAEXT IRV P R EHE B 2 DO Y BRE
FCHEH N pH 6.5 BB TR AR R RS Bk 14,
10 h, JERERFEF 450 pmol » m ™2 « 71, H IR E /51
18.10°C , AHAHRLE 707 2 F 5% 7 d; BRI B AR
FRAL BRI 5r 9 2 26, 43 3 RS pH 6. 5 F1 pH
3.5 HIBRTR VA W, 3 0t B S 45 4% 60 mL, JLWEHE 3 K, 1A

2.1 IR} pH {ECFR) 8 ¥ Y005 7o o ASE 01 PR TR fofh 3 i1 3
5B & HO R R

M1z 1 ATRIE 28R pH ) LaCl, ¥R )5
2 IR0 mg/L LaCly ¥R T, pH 6. 5 BRI W+
B 50 BB AR B AR R, 2 20 R T 4 B (O mg/ L LaCl
PR, pH 3. 5 BRI W B BH 400 HO B AR OL AR AR
. BRI LaCly MR, R A pH {EXT
70 R 8RB R AR

*1 AR pH B S48 Fh 3 RS M BhiE T il SEf F R & 1930
Table 1 Effect of different pH value of LaCl; on germination of rape seeds under simulated acid rain stress

oH fi B RhAb I Seed soaking treatment W & W pH 6.5 Germination liquid pH 6. 5 i & W pH 3. 5 Germination liquid pH 3. 5
LaClz #&J RIFR REHER RIFR REHY
pH value LaCls concentration/mg * L~1 Germination rate/ % Germination index Germination rate/ % Germination index
0 85.33+1.56 a 24.9240.39 a 73.33+1.78 ¢ 21.3040.47 ¢
bH 6.5 1 85.67+1.11 a 24.9740.41 a 74.33+2.22 ¢ 21.56=40. 67 be
5 86.00+1.33 a 25.0740.46 a 77.67+1.11 be 22.984+0.29 b
10 86.00+0. 67 a 25.0340.24 a 83.67+1.11 ab 23.8340. 28 ab
0 85.33+1.11 a 24.7240.30 a 73.67+1.56 c 21.39740.36 ¢
1 85.67+1.56 a 24.7740.38 a 77.00=+1. 33 be 22.1140. 37 be
pH 4.5 5 81.6741.56 ab 23.4240. 43 ab 74.33740.89 c 21.45740. 26 be
10 80.67+1.11 b 22.9440.39 b 73.33*+1. 11 c 20.8540.34 ¢

EAREREARRNEF R 2R BE (P<0.05, .

Note: Different lowercase followed by same index mean significant difference at P<C0. 05 level, the same below.

TERFBEA LaCly B, M T B RRAEMBEE  pH 3.5 RN %,10 mg/L LaCly BRI/ (H

k., i pH 6.5 i) LaCl; ¥ WRKIRF, & 2R AR 508
B LaCl, ¥RBERIR R MG K. 7EXT RS W (pH 6. 5) 1,
FAL IR PEPME B , 5 X R 2E BN .25 76 pH 3.5 1
FATR YA 8 %, FH 10 mg/L LaCl, %05 FP 035 4118
BRAEBRWMMHEEEZR, HS 0 mg/L LaCl
pH 6. 53 MR F T O $EFRER T, 2R A B E. B
pH 4. 5/ LaCl; ¥ B R, 2 MR ZFHIRIIBE LaCl, ¥
BRI RS . XTI, 1 mg/L LaCl; 2
e i K, 5 X R 2 5 W3, 10 mg/L MR/ 7
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B B pH 3. 5 BRI 0O #4h v AE RR BL R AR R
VLRI E LaCly ¥ BOR A B AR pH {ELXF & v A2
KA B BRI,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

wF @ ¥ 2014005):13~16 « iRIGFHZ -

x2 AR pH ER S 4R Fh B M BME TSR B £ KB # I
Table 2 Effect of different pH value of LaCl; on rape seedling growth under simulated acid rain stress

H WA Ak T Seed soaking treatment W pH 6. 5 (R TI VA Spraying simulated acid rainof pH 6.5 Wia pH 3. 5 (IR VA Spraying simulated acid rain of pH 3. 5
P

oH value LaCls ¥ 3 B TE B TE
LaCls concentration/mg + L—1 Fresh weight/g Dry weight/g Fresh weight/g Dry weight/g

0 2.5840. 31 ab 0. 304+0. 041 ab 1.72+0.25 ¢ 0.19640. 033 ¢

BH 6.5 1 2.74+0. 32 ab 0. 32240. 044 ab 1. 8740. 29 be 0.213+0. 035 be
5 2.874+0.35 a 0.33840.047 a 2.164+0.31 b 0.24640.037 b
10 2.9640.36 a 0.348740.049 a 2.39740. 32 ab 0. 27240. 039 ab
0 2.56740. 32 ab 0. 301+0. 038 ab 1.71+0.24 ¢ 0.19240. 032 ¢

pH 45 1 2.8240.33 ab 0. 33240. 045 ab 1.9640.30 b 0. 23240. 036 b
5 2.45+0. 29 ab 0. 28840. 040 ab 1. 7840. 26 be 0.210+0. 033 be
10 2.17+0.27 b 0.25540. 036 b 1.56+0.22 ¢ 0.17140. 031 ¢

Z5H LaCl, M BER, S MARRE 2D FrabE LaCl, YREERF B FEAS, B 10 mg/L BFI1E
E745 4k, F pH 6.5 1 LaCl, ¥HEF . 4 e B AT PMEEE TR, EIWATEEREE, ApH4AS K
FHBE LaCl, YR BEMIRE e A, Wi pH 6.5 wipy  LaCly ¥ W Fh, B pH 6.5 A% W, MDA & & b
G 2 MERIE IR BB /N, & 0B E) 22 5 A LaCl, ¥k BT S A, 10 mg/L LaCl, B R HIF5IRE
2 pH 3. 5 BBATR IS AL BRLE L) 10 me/L B fp  BOR, BXIRE R B2 Wi pH 3.5 BRI W, MDA
HFEPR IR, 5 0 mg/L LaCl, Wiii pH 6.5 fomamizs S mJck /a7, L 10 mg/L LaCly B AR K, X JRK
WO B RS AT (AR 24 (B 5080 pH 3.5 A AT pge 209 1 me/LIRAIR/MERF B,

RBE. A pH 4.5 f LaCl, BWERN 2 AAmbiGbmpgs: 24 AN pH A RYHRI 0RO AU BR W 8 T 4
KIFRILL 1 mg/L LaCl, BRhIRK SatRe R gy,  TODWIERIEN

10 mg/ L BB/ (AL P EL B AbBRIEN 25 R 3 S AL A (POD) TR B 17 M 4 19 3 B2 AR 37 Il 38
2.3 NI pH {8 50 ¥ BB R RS B0l R TR e R4 T TR R e S S A EEEAY . |
MDA & & H 5 2 4 4b 383 SE 4 1 o POD 1% M A5 (L 7] LB Y,

73 B (MDA) BB S5 AL =47 , 38 35 Ve Sk 40 A5 pH 6. 5] LaCl, ¥ #IEFH, i pH 6. 5 A , POD 1%
EFRRF AR s B 1 &AL B IhSEL T B MDA 4 PR LaCl, Wﬁﬂ%ﬁiﬁé‘kJﬁ#ﬁﬁrﬂﬁﬁxiﬁiﬂﬁﬁﬁ
BT LU S pH 6.5 B9 LaCl, b, e D oo ORRRTRRL, POD IR LaCl, 7K 525 M
pH 6. ST, MDA & 5B LaCl, ¥ B 0T+ 5 it &, K, HHEIRE K, 10 mg/L B EIAME S5 X I ZE 5 B

» 3 T # AR EABERER AE, HpH 4.5 1) LaCl, Bl
ELAREL RT3 0 8 OB pFL 5. 5 HORMARHO MDA 3o 20 POD 15671 B DL 1 mg/ L B LA

. OCK-0 [ECK-1  NARO  HAR-I 5, X BR R R /N s E A B pH. 3. 5 BOBR TR A Wi, POD 1%
£ 60 \ HAMBER R RESR/IMERIZ R B&,.H5H ek
(5] 50 -
é? 0 ab? PPN
ﬂﬂmﬂg 30
g\ 20 OCK-0 ECK-1 NARO  BAR-
Y i _A 400 a ab a
iz 0 L bb babab abp ~ab ab e
5 10 0% -

bb

%)
(=
f=}

LaCls#¢ ¥ LaCl; contentration/mg-L"!

1 St S B T il 34 & MDA & BRI
1 :CK-0 A pH 6. 5 1 LaCls ¥, Bt pH 6. 5 AW CK-1 ] B A E L
pH 4.5 1) LaCls Y2 # , BEitE pH 6. 5 19K ; AR-0 Fij pH 6. 5 ) LaCly 0 1 5 10
VWIS R, W pH 3. 5 FIFRTR IS ; AR-1 A pH 4.5 B9 LaCls 51K IE Fh, LaCliift & LaCl; contentration/mg-L"!

H 3.5 R IA . \ \
WG p 3F_ E"fhﬂ;ﬁ " - - 2 SRR BTG T4 & POD BN M
& ect o content ol fanthanum on Fig. 2 Effect of POD activity of lanthanum on

ARG
POD activity/U-g'FW-min™
—_ o
8 8

(=]

rape seedling under simulated acid rain stress . . .
P g rape seedling under simulated acid rain stress

Note:CK-0 with seed soaking liquid of pH 6. 5, spraying liquid of pH

6. 5;CK-1 with seed soaking liquid of pH 4.5, spraying liquid of pH 6. 5; 3 'N'ﬁ?'—ﬁ ?j‘:l:i:%

AR-0 with seed soaking liquid of pH 6. 5,spraying simulated acid of pH 3. 53 ﬁi&ﬁgm‘ %Ha ?%ﬁ . ﬁgﬁ F u+ ﬁuﬁﬁ-ﬁﬁ s E%ﬁ F m

AR-1 with seed soaking liquid of pH 4. 5,spraying simulated acid of pH 3. 5. o 5 g YN —
BN, A fRE R e IR B R, A pH
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6.5 [ LaCl; ¥R Fh, 7€ LaCly ¥ ¥ ¥ BE <<10 mg/L
(40. 7 mol/ L) i ¥ T (R FEIM SR 7 B & ALl i AR s 7
pH 3.5 MIBR TR B8 T, LaCl, 12 % 4 1E 1 2800 58 B &,
A pH 4.5 #y LaCl, WIEM, RA 1 mg/LA. 1 pmol/L)
LaCl; 270 B B B #ER0N , <5 mg/ L B A2 #E 35007 b
EWES,H 2 AN ; H A 10 mg/L B, BRI A
FEERR TR e T Fh 1 85 & 5 4 1 A ORI 38R Bkt B
(0 mg/L &),

TP A A S B R 38, A pH 6.5 fY LaCly
VSRR 4 POD TEEBE LaCly ¥R B 48 = i b 5,
H LaCl; ¥ 10 mg/L Bf 7] B2 FR | pH 3. 5 BRFH i
JET MDA i 2R, H pH 4.5 i LaCl; ¥R, R A
1 mg/L LaCl; #F 9 POD & ¥ i 2 42 5 , 6 o 2 PR
FRFIiE T MDA i ;1M A 5,10 mg/L LaCly &F,
POD 31 & L X A &, /5 MDA & 8 L X BRI &
EFH RN RTEFM R E pH (H A48 = 8T
B TFEGTREN Ktk g,

FH AT I, ) pH 6. 5 LaCly, ¥R Fh 2 RILIE M5
N, Y0 AT S8 A% pH 3.5 A BRI 38 X i SR AP i &
MY AR H pH 4.5 #) LaCly IWBRE R, R A
KB T R2BIE MR . K, 7 R A B
il L A5 & B R AR pH (E.
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Effect of LaCl; Solutions With Two pH Treatment on Brassica campestris
Seed Germination and Seedling Growth Under Simulated Acid Rain Stress

ZHENG Lei,GUO Lu-lu,JIN Tao ,ZHANG Meng-ya, XIA Li-qin, BIAN Cai-miao
(School of Life Sciences, Taizhou University,Jiaojiang, Zhejiang 318000)

Abstract: Taking ‘Zheshuang 72’ Brassica campestris as materials, the effect of LaCl, solutions with two pH treatments
on the seed germination and seedling growth of Brassica campestris were investigated under simulated acid rain stress
(AR) of pH 3. 5. The results showed that,under the LaCl; treatment of pH 6. 5,the positive effect were found in any of
LaCl; treatments. And B. campestris seed germination under 10 mg/L LaCl, treatment significantly improved compared
with those in the single AR stress,and the seedling growth as well. However,under the LaCl, treatment of pH 4. 5,only
the 1 mg/L LaCl, had positive effect,while 5 mg/L and 10 mg/L LaCl; had negative effect. Compared with the control
treatment, B. campestris had lower seed germination and seedling growth, high POD activities and high MDA contents,
which may be the reason that the accumulation of La and high toxicity of La under the low pH conditions. Results
suggested that it was necessary to select an appropriate doseage and pH to make LaCl; treatment had a positive effect.

Key words: LaCl; ; pH; Brassica campestris L. ;seed germination;seedling growth
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