+ 1% (Soils), 2010, 42 (4): 618~623

MM AR EEEEEYR S METRES 2T

ZokBA, FEE, XEE
CRIE RN 2 R S IR B R4 BE, MRt 210095)

B E: RN E AR IR HiSext 25 F 316 T S R L SRR AISe & i (K5I 45 SRR W, fEMiSem AN 2.0 mg/kg
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SN, 5 AN TT RO 2Rl . R D) RER  Se4d
TEARBEHR AR .

1 #MRE7%

1.1 ke REnigie 5%
[ R B - 137 9T PAR L LV S AR
B SRR a4 F s 05 D) A 2 R v
Bt 48h, HERAK AL e IR T2 o R LD 9.7
kg 54T 0.3 kgiRAIFNIERI G T, LK% 5 25 cm,
WAE 22cm, KA /DML, BLEFt, HERAEN T2K
HEe eeh . HPThSe & &4 0.05 mg/kg.
1.1.2 Al FH VL 544 5 BH B 1 v 2464 Ao
GEE R SR I S S R ARV & B P gt
(Chrysanthemum morifolium Ramat.cv.hongxinju).
1.2 Rt

R 6 MiiSe/K-, % /K-FhitiSe (H 43t 46
Na,SeO; FL i) #4351 % 04 0.25. 0.5, 1.0, 2.0, 4.0
mg/kg, ZrC HSe0 (CK). Se0.25. Se0.5. Sel.0.
Se2.0. Se4.0, FRALFEIFEA 4 Kk, JL24 4. T 2008 4F
5 H 30 HfHfisade, Mael—tk, ARKREn
HEK, AT 7 29 HAI9 10 HET 2 Kk, 11
H 12 Hcsk . 464K Z0 it P o e ) HA R Bl
TG F MR AR UE I E 3 ARG, il IR 25 R S S B
M 1, SRV ey, A 70y (B
Na,Se0;) ¥EA A K ZF 5 5 Kt
1.3 MEmBEMAE

¥sadede. 2k, SRR T 105°C 87 5 min,
RJE S0°C KT BrRE. ik 20 HIE, #&H.

B A6 BT 2 SR [ 1 HRR SR e kil e s 4

F1 REAEMRFS TERMENEE (/5D

Table I Types and amounts of other fertilizers applied in pots

ke ERIEN aiyoga BN AR
N (CO(NH,),) 2.40 5217
PAE (NaH,PO,-2H,0) 1.00 5.033
KA (K,S04) 2.40 5302
Felll. (FeS04-7H,0) 0.09 0.447
Mnfill (MnSO,4-H,0) 0.20 0.615
BfE (H;BO3) 0.02 0.115
Mol (H,MoO,) 0.002 5 0.004
Cull! (CuS0,-5H,0) 0.004 0.016
Znfil (ZnSO4-7H,0) 0.01 0.044

Ao 4% ) IR 2 I SCHR[1]7h 46 46 50 NHPLCYE I 2 : 24k
16 ZEM AR R Se 2 1SR FH IR 1 9 6 6 o vkt 1)
SE o
1.4 HiEALE

B K H Excel ¥ A45 4 SPSS17.0 S AF AT SE 1
T, 25 B PEAS S Duncan V.

2 HR5N

2.1 e ARABHERSMESHRAUEN ST
JtESesxt 24 FH 46 ek v AN 45307 26 ) i 1) 5
WK 2. AR KMT, HitiSerd AT 0.5 mg/kgi,
2 FH 4G 46K e Bt A it Setet (1) 388 o im 184 751, A7 i Sede ok
0.5 mg/kg ¥ IF % K (7.40%), FF5Se0 (CK) %5+
W2, M ESe s it 0.5 mg/kgl, KRR E B0
—SEMHMHEIVEIT, Sel.0. Se2.0. Se4.0 3 ANbFZI
ALK S A% T-Se0 AbFE .

R2 Se MARAFEMKSINZIALEY RN

Table 2  Effects of different application doses of selenium on height and dry matters of flower, stem-leaf and root of Chrysanthemum morifolium

A PR M (em) # (g) =M (2 R ()

Se0 89.20 =1.53 be 22.58£0.70 b 82.44+739b 973+ 1.09b
Se0.25 92.27+2.92ab 27.46+2.69 b 87.78 +0.85 ab 1027 £1.16 b
Se0.5 95.80 £ 0.56 a 2745£2.93b 92.44+2.85 ab 12.26 £2.07 b
Sel.0 85.17£5.02 ¢ 37.12+3.14a 95.16+5.05 a 12.00 £ 1.03 b
Se2.0 85.53+£3.37 ¢ 41.44+3552 98.34+6.84a 1627+1.29a
Se4.0 84.25+1.80 ¢ 39.01£1.07a 9222+7.13a 1241 £1.49b

T AR RAORE I p<0.05 BHKF, TR,

5jSe0 AbFELLA:, iliSeRENLHE M 2h F 2G40 45 A
fIA M, UiiSetE 2.0 mg/kg, AL, %
I FIRR T E PR I oK, 3R 83.53%. 19.34%

1 67.21%. YjitiSes ANEELL 2.0 mg/kght, 2452616
SR FIAR I FE B il Se et PRI 39 I g 36 s {H i Se it
BT 2.0 mg/kgf, Z5HAEAE . SRR RN T AT
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% 42 %

FTBEAIG, (HASe0 5 H8m, fb. 2RI
Mg 23 I H] 72.76% 11.86% A1 27.54%.

M2 2 WTLAGE Y, il A 3G B Se R 3k 25 48 1) 4=
K, $Emisg A AR R e FH I 1 Se X 2
2 (1 A AR 8 30 2B 4 et AR BR SR IR HE — S [ 40 1 A
o X5 AN iy S ST 4 SR AR
KIRI AN, mitiSeb B (Sed.0) X 2455 FrIFmHIE
AL (55 0E . 22 R A 8 CK AL 214331
e 72.76%. 11.86%M1 27.54%) , F K 25450 Se i
SR 52 R8T o
2.2 e AR R ERNGRERESENEN

JitiSext 245 1 Hh S BRI S S IR 5 e () S i LR
3. HEIWLLEH, 5Se0 ALFELLER, MiSchei i3
PE 2 A e T BN S B RN 2R S R 1)
H2YjitiSe e A 2.0 mg/kghf St if, 29246 b s B il
14 S BRI 20 3% 5] 91.62% A 250.85%. {EAIREG
MR, MiESer AT 2.0 mg/kgh, 25516 BT
P 60 £ D 1 1 ek i o it Se 2t (10 9 I m 189 s H > e
Setith 4.0 mg/kght, 24446 ST LR S R 7 4 )
HHED, HESe0 AhFRANAT 4w, BT 4k
JE RIS 910 62.35% HT 135.59%. 2 B it FH 38 & 1)
SefE s 2 5 K U LA, AR HELE P R B I RN 2 JR
PRI AP B, 35 5 i 258 A 5 T T R 4 s R 1)
i, 2 FHAGAE N . i L R X Se U 2 4 A
H B R S SR 1) A ) AR I — s I E
2y A R TR R SR SR IR I BN T R R, XS

75 Sl I & AL

#3 Se MAAHLLEMMFRERSEMNEZIN (mg/g)
Table 3  Effects of different application doses of selenium on contents
of total flavonoid and chlorogenic acid in flower

of Chrysanthemum morifolium

b3 BB SRR

Se0 18.38+4.58 ¢ 0.59+0.01d
Se0.25 25.01£0.55 b 1.02+0.00 ¢
Se0.5 30.42+0.47 ab 1.07£0.01 ¢
Sel.0 33.56+4.07a 1.56+0.26 b
Se2.0 3522+1.70a 2.07+0.17a
Se4.0 29.84 +3.26 ab 1.39+0.01 b

2.3 AEMEMKENARBHESEBARS 200
K 4 NAFSe/K T F 255 E 2K FIf i Se
T, HE A, MiiSeE A 0 mg/kg FEFHSe
o0 0.05 mg/kg) I, 25516, 2R T Se i S ARG
35U 017, 0.42 F11.73 pglg): B itiSe s 11
I, Z5%te. ZEM AR Sedr I WAE BN M iESe
0 4.0 mg/kghhf, Zi%4k. 2R T Se s 43 illik
F 11.03. 8.56 M1 51.22 pg/g, W23 % Sed 4L 1)
WS & AERE ). :Se0 ARFRAN, 2435 B Sety
MREBIMEIR A s MRE> T > 250, 3% 5 SefE /b 1388,
S e T ORGSR A A I AT s — 3, R
SRS AR TN el m AR RE J): AR >4k > 2K},

R4 TR Se kK ETHAFLZEIL Se 28 (ug/e)

Table 4 Contents of selenium in flower, stem-leaf and root of Chrysanthemum morifolium under different application doses of selenium

Ab3E 1E EX) R

Se0 0.17+0.03 f 0.42+0.05f 1.73+£045f
Se0.25 1.62+0.10 e 1.03+0.11e 5.09+0.09¢
Se0.5 3.14+0.05d 1.60 +£0.05d 7.46+0.39d
Sel.0 4.80+0.11¢ 3.17+0.22¢ 10.79+0.30 ¢
Se2.0 9.14+0.30b 545+0.38b 23.34+0.28b
Se4.0 11.03+£0.03 a 8.56+037a 51.22+0.62 a

DIARIAHE Se BOMBEARRR, LAZi5 e, 2
MR Se & N ARER, FFRIANF I Se /K1 T 2555 4E
AR Se E il Se HZ KRR (K D.

M 1 ar%n, FEARWRRAIE T, 2%4E. Z50A
R i Setd 2 1] 5t B E HIIEAH G P e Se

T iSe AT FE N y =2.7053x + 1.494, R* =
0.89917"; ZEHtiSe i L liSe KA T FE Nty =
2.056x +0.716, R*=0.9828""; HhSe& &  5jifiSe
BTN . y = 12.269x + 0.7577, R*= 0.992

ek

1
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Fig.1 Relationship between selenium contents in flower, stem-leaf and root

of Chrysanthemum morifolium and application dose of selenium

X 25 5546 Se 1 i it Se /1 (1) 9% RAEHE— D K
v, LhitiSeri oy (AR, PIAETSed i A MR, 4
SE TG RN RE (B 2): y = -0.817 5% + 6.004 5% +
0.1363. SIUARK, %P FEF FEEA 1
095.734, R* = 0.995 6, J5FE4ilar vk K af, ARl 7 fE
Lok vy e AT & 204 A6 P Se 1 5 il Se te [ 1) ¢

Y =-0.817 5>+ 6.004 5x +0.136 3
R%=0.9956

—
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Fig.2 Relationship between selenium content in flower

of Chrysanthemum morifolium and application dose of selenium

SEG L T R 2 wgn,  EARBEE ESe 1Y i,
Ziggde. EMAIR P Sed B W (B4, HE
fe 2t FA v Se & 15 il Se it 2 [ 2 1T BL I H 26 oK
R, 1MAE Se s i L i Se it 2 ) M BE 46 — R 9] JH 5%
Ao HHULTRATHEN . 25340 X) Se ) w5 il Be A7 7 S A
PWAEREEHLE], BRI MAE T Sedr BIA R —w BRUKRE G
CEHIEA 7 R 5045 2048 h By Se & Bl 11,10 pg/g,
52 XN ESe s Ay 3.67 mg/kg), ARFIZEM-H [KISeks
M LU RS BIE T, XM L0 245 R Bl A% T e

EAREEF, YitiSe AL 2.0 mg/kghf BEfE 1t
I A A, S 2 b B SRR
DT, e R . SRRIR O IRt
Set= (R N TR s iSetE Hy 2.0 mg/kg i R R fe
5 0. 0.25. 0.5 mg/kghb 3 B sl & i AT
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FEntR T AL R AARE = I A e, TSR S
FBUAEYE
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Effects of Applying Selenium on Contents of Total Flavonoid, Chlorogenic Acid

and Selenium in Flower of Chrysanthemum morifolium

LI Yong-ming, SUN Yu-xin, LIU De-hui

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to investigate the effects of different application does of selenium (Se) on the contents of total flavonoid, chlorogenic acid
and selenium in the flower of Chrysanthemum morifolium, a sand culture experiment was conducted. The results showed that, it promoted the plant
growth and increased the contents of total flavonoid, chlorogenic acid, when Se applying doses did not exceed 2.0 mg/kg. The dry weights of flower,
stem-leaf, root and the contents of total flavonoid, chlorogenic acid increased with the increase of Se applying doses, the optimal effect was obtained
when Se at 2.0 mg/kg. The dry weight of flower, root and the contents of chlorogenic acid of the plants in the treatment of Se at 2.0 mg/kg were
significantly higher than Se applications at 0, 0.25, 0.5 mg/kg, and the former’ contents of total flavonoid was higher than Se application at 0, 0.25,
0.5, 1.0, 4.0 mg/kg. Excessive Se applying dose, such as at 4.0 mg/kg inhibited the growth of the plants, the dry weight of flower, stem-leaf, root and
the contents of total flavonoid, chlorogenic acid were lower than Se at 2.0 mg/kg. The contents of Se in flower, stem-leaf and root of Chrysanthemum
morifolium increased with the increase of Se application doses. The relationship between Se contents in stem-leaf and root of Chrysanthemum
morifolium and Se application rate is liner, while the relationship between Se content in flower(y) and Se application rate(x) fits an equation (y =
-0.817 5%*+ 6.004 5x + 0.136 3). It showed that the suitable Se applying doses could significantly increase the contents of total flavonoid, chlorogenic
acid and Se content in the flower. The above results provide the theoretical basis for the development of Se-enriched Chrysanthemum morifolium and
its products.

Key words: Chrysanthemum morifolium, Selenium application, Total flavonoid, Chlorogenic acid, Selenium-enriched Chrysanthemum

morifolium



