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Effects of Different Phosphorus Levels on Growth and Yield of Potted Coreopsis tinctoria
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Abstract [ Objective | The effects of sodiumed dihydrogen phosphate on growth and yield of potted Coreopsis tinctoria were researched. [ Method |
This experiment set 6 different NaH, PO, levels,divided into 0,0.1,0.2,0.3,0.4,0.5 g/kg. Plant character and yield of potted Coreopsis tinctoria
were studied under different phosphorus levels. [ Result ] when the amount of NaH, PO, was 0.3 g/kg ,physiological characters of potted Coreopsis
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tinctoria were the best; when the amount of NaH,PO, was 0.5 g/kg , physiological characters of potted Coreopsis tinctoria were the worst. Total
fresh flower production and total dry flower production were the highest when the amount of NaH, PO, was 0.3 g/kg from July to September. Espe-
cially in September, the yield was the highest,the next was in August,the yield in July was the lowest. [ Conclusion] Applying phosphorus can af-

fect growth and yield of potted Coreopsis tinctoria. The research can provide reference for application of phosphate fertilizer.
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Table 1 Comparison of plant characters for different treatments of potted Coreopsis tinctoria on July 15th

e Bri M 1z FT B MR ARERE
Stem length Stem diameter Flower diameter Number of Chlorophyll content
Treatmeat i
cm mm mm main branches // 4> of leaves

P, 45.87+1.76 a 3.24+0.14 b 23.61 £4.24 d 7.43 £0.25 a 19.44 +1.30 d
P, 43.78 +0.83 b 3.10+0.21 e 24.20+0.73 a 5.40+0.75 d 18.31 +x4.45 ¢
P, 43.67+1.82 ¢ 3.24+0.09 ¢ 23.62+0.95 ¢ 4.60£0.20 f 22.34 +4.58 a
P, 40.48 +3.80 d 3.24+0.33 a 23.86 +£2.58 b 5.27+0.42 e 20.89 +£5.86 b
P, 38.93+3.49 ¢ 3.10+0.14 f 22.40 £2.23 f 5.87+0.30 ¢ 20.71 £1.58 ¢
P 38.53+2.82 f 3.13+0.33d 22.86+0.85 e 6.07 £0.61 b 18.17+1.13

[

I RN TR AR 225 (P <0.05)

Note : The lowercase letters in the table indicate different degrees of difference (P <0.05)
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Table 2 Comparison of plant characters for different treatments of potted Coreopsis tinctoria in July 31th

g PR ZEM X F oA AR R A
Stem length Stem diameter Flower diameter Number of Chlorophyll content
Treatmeat .
cm mm mm main branches // > of leaves

P, 47.64 £2.08 a 3.77+0.30 b 21.38+£0.71 b 9.17 £0.83 d 24.00 £0.69 a
P, 45.83+£0.47 b 3.41+0.14 f 20.79 £1.22 e 9.17+0.75 e 16.68 +3.64 {
P, 44.80+1.19 ¢ 3.51 +0.08 d 20.95 +0.59 d 9.47+0.12 a 19.04 £0.51 d
P, 44.24 £3.96 d 3.92+0.95 a 23.54+0.67 a 9.23+0.21 b 22.33+4.49 b
P, 40.04 £3.12 e 3.72+0.52 ¢ 21.32+1.33 ¢ 9.20+0.75 ¢ 20.68 £3.69 ¢
P; 39.50 £2.10 3.49+0.19 e 18.99 +1.46 8.47 +0.46 { 18.96 +4.48 e

R NE FHREBOR AR R 225 (P <0.05)

Note : The lowercase letters in the table indicate different degrees of difference (P <0.05)
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Table 3 Comparison of plant characters for different treatments of potted Coreopsis tinctoria in August 15th

fb3m PR eyl i F b LN ]
Stem length Stem diameter Flower diameter Number of Chlorophyll content
Treatmeat .
cm mm mm main branches // > of leaves

P, 42.13 £2.60 b 3.72+0.25 ¢ 30.84 +0.98 f 6.87 £0.31 a 31.79 £6.47 b
P, 39.47 £0.76 e 3.37+0.11 35.18 £2.61 ¢ 6.13+0.61 b 27.85+11.02 f
P, 41.07 £1.92 ¢ 3.75+0.17 d 34.13£2.82d 6.13+£0.61 b 32.37+8.10 a
P, 43.27+1.21 a 5.20£2.67 a 39.59 £6.67 a 5.60 +0.80 ¢ 28.79 £5.30 d
P, 40.27 +3.84 d 4.18+0.29 b 34.06 £2.05 e 5.20+0.40 e 31.54 £4.30 ¢
P; 36.47 £1.50 £ 3.79 +£0.56 ¢ 38.20£2.80 b 5.47 +0.46 d 28.57+3.24 e

R NE FHREBOR AR R 2253 (P <0.05)

Note : The lowercase letters in the table indicate different degrees of difference (P <0.05)
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Tablle 4 Comparison of plant characters in different treatments of potted Coreopsis tinctoria in August 31th

. s 4 i PR R
Treatmeal Stem length Stem diameter Flower diameter . Number of Chlorophyll content
cm mm mm main branches // 4> of leaves
P, 46.40 £2.91 b 4.28 +0.61 e 34.06£1.05 f 8.13+0.23 a 32.65+3.41 e
P, 43.53+2.02 ¢ 4.14+0.26 f 39.45+0.84 ¢ 7.07 £0.61 d 30.98 £12.82 f
P, 45.13+£2.04 ¢ 4.95+0.56 b 39.38+1.51d 7.33+£1.00 ¢ 37.36 £8.19 a
P, 47.40 £1.25 a 4.28 £0.65 d 39.67+1.38 b 6.93+1.29 f 32.70 £6.69 d
P, 44.20 +4.10 d 5.51+0.93 a 38.18£1.98 ¢ 7.07 £0.23 e 36.98 £3.46 b
P; 40.40 £2.03 f 4.67 £0.43 ¢ 43.49 +2.17 a 7.47 £0.46 b 33.21+4.89 ¢
I RN TR A R 225 (P <0.05)
Note : The lowercase letters in the table indicate different degrees of difference (P <0.05)
£S5 7 ARRTSHEAEREBHELR
Table 5 Yield comparison of different treatments of potted Coreopsis tinctoria in July
b5 o o R I
Treatment Tot.al fresh Tn.tal dry Total flower production Total yield of dn(fd
weight // g weight /g kg/hm’ flowers // kg/hm’
P, 81.55+14.03 b 21.62+3.99 b 913.20 £161.55 b 243.00 £44.85 b
P, 69.95 +12.88 d 19.02£3.22d 786.60 +144.90 ¢ 213.75 £36.15 d
P, 70.37 £9.14 ¢ 19.05+2.25 ¢ 937.50 £210.90 a 214.20 £25.20 ¢
P, 83.38 £18.76 a 22.48 +4.98 a 937.50 £210.90 a 252.60 £55.95 a
P, 63.97 £13.02 e 17.21 £3.0l e 719.25 £146.40 d 193.35£33.90 e
P, 50.91 +£10.51 £ 13.28 +2.68 572.40 £118.20 e 149.40 +30.15
®6 8 ARNEHAEMEBHELILER
Table 6 Yield comparison of different treatments of potted Coreopsis tinctoria in August
s o o REHE R R
Treatment T()tfil fresh To.tal dry Total flower pr’oductlon Total yield of dried
weight /g weight /g kg/hm” flowers // kg/hm’
P, 264.61 £34.55 ¢ 108.99 £6.85 b 2 975.40 £388.50 ¢ 1225.50 +77.10 b
P, 181.22 £23.77 f 87.21 £5.70 £ 2037.75 £267.30 £ 980.55 +64.20 {
P, 228.26 £49.61 d 97.78 +11.25 d 2 566.65 £557.85 d 1.099.35 £126.45 d
P, 313.89 £93.39 a 117.52 £19.44 a 3529.50 £1 050.00 a 1321.35+218.55 a
P, 265.34 £28.99 b 107.42 £6.69 ¢ 2983.65 +£325.80 b 1 207.80 +75.30 ¢
P; 194.05 £50.26 e 88.93+14.98 e 2 181.90 £565.35 e 999.90 +168.45 e
®7 9 ARREFFEREBHTELR
Table 7 Yield comparison of different treatments of potted Coreopsis tinctoria in September
- o o SR MR
Treatment Tut.al fresh Tu.lal dry Total flower production Total yield of dried
weight /g weight /g kg/hm’ flowers // kg/hm®
P, 264.47 £19.58 ¢ 86.71 +4.74 e 2973.73 £220.20 e 974.85 £53.40 e
P, 208.17 £40.00 f 74.46 +7.81 f 2340.75 £449.85 837.15+£87.90 f
P, 302.16 £45.40 ¢ 93.67+9.79 ¢ 3397.50 £510.60 ¢ 1055.85+£113.55 ¢
P, 395.00 +64.73 a 116.35+13.10 a 4441.50 £727.95 a 1 308.15 +147.30 a
P, 351.35+£29.98 b 105.56 +6.35 b 3950.70 £337.05 b 1 186.95 £71.40 b
Py 293.44 £71.48 d 92.53+14.72 d 3299.55 +803.85 d 1 .040.40 £165.45 d
K K. BEIEME MY E K S AT REEICRZ —, TEHY

TEARGERIAHAT 22 v, JE R AE SRR AL B BE, AR
THEEBAR S RIS RERME . i 5 000 4EA4b A2k
JE  NATTXERE A A AR AR P sk 2, BT g 54l 18] i

A Rl e i T A A U A . B SR s Z AR AT
AR HF ) 2 X 24 =5 4 Y A R R ™ i R MR I AT
R, A FIBERE KX 4 AL AEAE RN B BE AR T AR



50 G e

2017 &£

S AR BTN [RGB K T AR T A A A K
FER LI, 45 FE 2 W AN [v) it 95 7K SF Hh X 2R T 2 Mk
SEM RS S A TR 0. 3 g¢/kes R 220 R R S,
HUChRE e . TERARIER LR A i e, o
XA IR /N

TEAAR T 4 7= 5 7 I, e B RN A 7 it el A
0.3 g/kg fe i 44, 7—9 H = & fc i, A& 34351 83. 38,
313.89.395.00 g; i FH 40 22.48 .117.52.116.35 g,
G R JE, B E & 4 B o 937. 50,3 529. 50,
4 441.50 kg/hm’; 4+ 8 7= & 5 5 4 252. 60,1 321. 35,
1308.15 kg/hm’ , 551 9 H M5 H,8 ARz, 7 A&
i FHIERT UL, 7—9 H A4k S5 45 = i Wik n , 2 80 7
SCR ORI <RI
4 #ig

TR FERL AR MR Dy T, S [R) Ak 3 v e ISR AR 1 H
Jiti#% 0.3 &/ kg, NHiBFKZ , TR MRS 0.2 g/kg, ik 0.4,
0.5 g R — M, Mawh 0. 1 g/kg R 25, [N, it B
0.3 g/kgh 7 4 5 4 H AR MWK B2 i) e (2 SR A R A R
P,(0.3 g/kg) >P, (0 g/kg) >P, (0.2 g/kg), 1 0.1.0. 4,
0.5 g/ kit i 1o %} 2 AR 5 45 5 M RIS R &

TEAAR T A =17 100, 7—9 H Wi, 5280 F= i ik
s fhashcl .9 H >8 A >7 A, MiHAE#RE0. 3 o/kg I
N . fUE ] 0L, AR S A TSR A 0.3 g/kg Y
P ST A A K S P B R R A Y . AR AR
FEP AL 2 B 5 P S T R A T B B VR, S &
FURG RS A SR ol WL, ot Z X k%
R R B R
B 3k

(1] TR, T, JE/ P S RHE 5 R 53 M 2538 VE R 700t
[J]. MR (BE2ERR) ,2005,31(1) :159 ~162.

(2] FREREES R ERE SR A 2 PERE 75 BIM]. e
R, 1979 :365.

(3] BHREL, perties, XUnste, . S 28 R L IR (R PRl P 52560t
FELT]. A2 BREE:,2009,31(6) 1495 —498.

(4] BERET WEARTER, PE T 52, . NG 2EHE B I AL 2l 3 S ot
2 [J]. B2 EEEEZA,2010,21(7) 1619 - 1620.

[5] DIAS T,BRONZE M R,HOUGHTON P J,et al. The flavonoid-rich fraction
of Coreopsis tinctoria promotes glucose tolerance regain through pancreatic
function recovery in streptozotocin-induced glucose-intolerant rats [ J]. J
Ethnopharmacol ,2010,132(2) :483 —490.

[6] MALDONADO E,RAMIREZ-APAN M T,PEREZ-CASTORENA A L. An-

ti-inflammatory activity of phenyl propanoids from Coreopsis mutica var.

N

MBI FERE

mutica[ J ]. Planta Med,1998 ,64(7) :660 —661.

[7] LIU J H,ZSCHOCKE S,REININGER E et al. Inhibitory effects of Angelica
pubescens f. biserrata on 5-lipoxygenase and cyclooxygenase [ J |. Planta
Med,1998,64(6) :525 - 529.

(8] A4 BAER, 20AH L. SIS RS RTmIIb B S It [ 1] 22k
R ,2009,37(23) :10996,10998.

(9] B, e e MG AR, 5. SRS SR B s EA S e A F iy
SERRFEL )] AR BRE:,2012,34(1) ;17 - 19.

[10] LIU Y,ZHANG Y,LIU X M, et al. Interactions between thrombin and nat-
ural products of Coreopsis tinctoria Nutt. and Cistanche deserticola Ma. in
capillary zone electrophoresis[ J ]. J Chin Pharm Sci,2006,15(1):38 —
44,

(1] 2/, AJER - BrAFS TR, U, ST R AR T
FULHERIIFELT ). RIS ,2012,31(5) ;144 - 147.

[12] e, Periee, e, 5. SNSRI A MU s E [ T ] FR S0
FT5EFE 2011 ,17(12) (144 - 147.

(13 55050, AL, B g8 s i v S B e B 5T [T ] =it
%%¢,1996(2) .1 -3.

[ 14 ]85, SR, ARIA ST 3 Hh i 28 & B AV R B SR e
PEBE[T]. EitRle#,2001,22(4) :84 - 87.

[IS]HE, T E7F 8 EREins N 4nlaisi Crem e e L) ). it
2.1996,17(2) .7 - 12.

[ 16 ] FERIRT , X i, i, . S ERRE b s B M E LB ot [T]. 2
S TR F1%,1996,15(2) <119 - 122.

[17] B, RRPHATZE, S, & %28 ( Coreopsis drummondii ) 1YL
TMV JEHEIELT ). N A SRR A% ,2009,15(5) :621 —625.
[18#F8, IMLE , R BTk, 5. T 25T 1 28 M0 O 2531 /e RIS

[J]. W TEEREA A4, 1989,18(6) ;282 —283.

[19) 4R 2L, HEM, B0, 5. AL SR GO himk i e 5 [ B ik

KREVOH U DhRE R LT ] o BT A= T A, 2004,20(5) : 822 -

826.
[ 20 Jp ettt Hh2Gi 2 O R G F R R 5K [ D . AT T
K 2004,

(21 )75 e, 250, 5. 28T EK BRI DIRZH A RN Mt R
FALT]. Z55k1,2001,24(2) 1122 - 124.

[22] 130, BI5LE 22, 5. 25 SR RS S R N FE R A LS
W5 )]. 224 ,2005,30(21 ) 11645 — 1648,

[23] LEE J S,KIM H J,LEE Y S. A new anti-HIV flavonoid glucuronide from
Chrysanthemum morifolium[ J]. Planta Med ,2003,69(9) :859 —861.

[24] 5, 558, 7552, 6. BEE SIS A K THER ST ]
Lol ,2012,40(9) 156 — 159.

[25] WUARE, e, P, 5. AR AR R M S Bl R 5T
[1]. drErpZ57%E,2009,34(23) :2999 —3003.

[26] LIK P,XU C Z,LI Z X, et al. Comparative proteome analyses of phos-
phorus responses in maize( Zea mays L. ) roots of wild-type and a low-P-
tolerant mutant reveal root characteristics associated with phosphorus effi-
ciency[ J]. The plant journal ,2008,55(6) :927 —939.

[27] CARVALHAIS L C,DENNIS P G,FEDOSEYENKO D, et al. Root exuda-
tion of sugars,amino acids,and organic acids by maize as affected by ni-
trogen , phosphorus, potassium, and iron deficiency [ J |. Journal of plant
nutrition and soil science,2011,174(1) ;3 —11.

(28] xke2s, 1 15, et T, 55 B FHEDQ 25 A LA K R 9y
W) ]. PRl 4R, 2010,23(5) 11575 - 1580.

[29] LI, PBER, BrA:, . FREETECLLITER vt AR A B
ST ] WIS RE 1R ,2008,25(6) 1692 - 697.

s N PTHEZE AFACAE VA AR RO B BTHLA R . AR AN RERT S, 4 1990 AEANGET I 90 4R, SCHR RS
P FARET AR T, NT T B/ NEUSAT IR R BB S, 411 0. 245 6 ANRET K. 245 6, /NEUS TS BT 4 (80 4 4%
o) WINBUS R 224 4 3 A2 A% A VBRI 18 072,235 71, BB BB (5 AL FI/NEUS IR 7 8 2 (/N8

R x 10" (n MIETURED) RS . BUFNIER S AT R80T AT — 807, ARG — AR iR %



