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Preliminary evaluation on tolerance to phosphorous deficiency of 32 cultivars of

cut chrysanthemum

LIU Peng, CHEN Sumei, FANG Weimin, JIANG Jiafu, GUAN Zhiyong, CHEN Fadi”
College of Horticulture, Nanjing Agricultural University , Nanjing 210095, China

Abstract; Cut chrysanthemum ( Chrysanthemum X moriflorum Ramat.) is one of the most important ornamental plants in cut
flower market all over the world. Phosphorus is a principal limited factor for plant growth, more than 90% of the added
fertilizer phosphorus may rapidly be transformed to phosphorus forms that are not easily available to plants. Due to low
natural phosphorus and high fixation capacity, a heavy dose of phosphorus is needed to achieve high production. Developing
cultivars with tolerance to phosphorus deficiency may represent a more sustainable solution than sole reliance on fertilizer
application. The possibility of exploiting genotypic differences in absorption and utilization of phosphorus to improve
efficiency of phosphorus fertilizer use or to obtain higher productivity on phosphorus deficient soils has received considerable
attention in recent years. In this study, to assess genotypic variation of cut chrysanthemum for tolerance to phosphorus
deficiency, 32 cultivars of cut chrysanthemum were screened and evaluated for tolerance to low phosphorus using sand
culture at seedling stage with two treatments of low phosphorus( 15 pwmol/L) and normal phosphorus(300 pwmol/L) in the
Chrysanthemum Germplasm Resource Preserving Centre, Nanjing Agricultural University, China. The results showed that
there existed evident genotype differences in different cultivars of cut chrysanthemum in tolerant ability to low phosphorus
stress. Among all the characters studied, relative plant dry weight (low phosphorus supply / normal phosphorus supply) ,
relative phosphorus content and relative phosphorus accumulation demonstrated significant genotypic variation (the CV was

12.14% , 20.99% and 26.41% , respectively). Moreover, correlation analysis showed that there were significant positive
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correlations between relative plant dry weight and relative phosphorus content, between relative plant dry weight and relative
phosphorus accumulation, and between relative phosphorus content and relative phosphorus accumulation ( P<0.01), the
correlative coefficients are 0.3067, 0.7391 and 0. 8258 respectively. Therefore, relative plant dry weight, relative
phosphorus content and relative phosphorus accumulation were suggested as screening indexes of cut chrysanthemum on
tolerance to low phosphorus stress. A comprehensive evaluation of low phosphorus tolerance of 32 cultivars was made by
using hierarchical clustering analysis. Clustering analysis showed that 32 cultivars could be divided into extremely low
phosphorus tolerant, low phosphorus tolerant, moderately low phosphorus tolerant, low phosphorus sensitive and extremely
low phosphorus sensitive group respectively. Among 32 tested materials, the tolerant ability to low phosphorus stress of
Nannongyinshan is higher than other cultivars, belonging to extremely low phosphorus tolerant cultivar; T1102,
Nannongyupan, Nannonggongxun and Nannongbaixue are low phosphorus tolerant cultivars; Nannongyuzhu,
Nannongjinrong, Nannongjindie, Nannongzichun, Nannongyuegui, huanghanju, Monalisa Yellow, Noa Yellow, Monalisa
Rosy and Jinba are low phosphorus sensitive cultivars; the tolerant ability to low phosphorus stress of Nannonghongfeng,
Nannongxiangbin and Youxiang are lower than other cultivars, these cultivars are extremely low phosphorus sensitive
genotypes; the others are moderately low phosphorus tolerant cultivars. Efficient genotypes with the desirable characteristics

can be used directly in advance field trials or in breeding programs to cope phosphorus deficiency.

Key Words: cut chrysanthemum; genotypic differences; low phosphorus stress; screening index
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2010 AFEHEA T S B0 12 TR e IR R 5 A 3d R IR BE R 77,201 1 4EEATIE 2GR 56, 3000 18 A SE DA R 1 57
LT A0 bR Bk ISR T A0 B R4 (KH, PO, 300 wmol/L) f#E (KH,PO, 15 wmol/L, Fi KCI fii
PR S IR — 0 2 NAREE, B IRAL LT S IR 2 AR S A AR T L O B 13 AR,
BREERR SR AN 45 105353 31 4 : KNO, 1.67 mmol/L, MgSO, 250 wmol/L, K,SO, 300 wmol/L, CaCl, 750 wmol/L,
Fe-EDTA 15 pwmol/L,H,BO, 45 wmol/L,MnCl, 4.5 pwmol/L,ZnSO, 1 pmol/L,H,M00, 0.13 wmol/L, CuSO, 0.16
pmol/L, 2FPE TR pH W= 5.8,
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Table 1 Statistical result on biological characters of 32 cultivars of cut chrysanthemum exposed to phosphorus deficiency

AHXS T 5/ % e A N -
w5 iy ety SR e
No. Variety Relative plant height ~ weight including .
<hoot and Toot content accumulation

1 A 4 Nannongjindie 105.60 a 61.150 48.80 k—m 29.841

2 AR AR L Nannongyinshan 96.38 b 92.86 a 72.60 a 67.42 a

3 F A% 2 5 Nannonghuangguan 70.01 kl 73.55 k—m 65.69 be 48.32 d—f
4 A% % 2L Nannongzixing 92.83 be 78.68 g—j 63.83 cd 50.22 c—e
5 P AR L7 Nannonghonghe 87.28 d—f 79.72 e—h 54.76 g—i 43.65 gh

6 4% & £ Nannongyupan 93.53 be 83.63 b—d 69.57 ab 58.18 b

7 R4 2% Nannongzichun 74.83 ij 84.4 b—d 35.8 1p 30.221

8 BT Nannonggongxun 86.04 ef 82.92 c—f 70.24 a 58.24b

9 B4 Bk Nannongyuzhu 90.88 cd 75.29 i—1 53.47 h—j 40.25 hi
10 HREY Nannongjinrong 89.69 c—e 66.45 n 56.34 f—h 37.44 )

11 B4 B 1% Nannongxuefeng 81.43 gh 71.43 Im 62.75 cd 44.82 fg
12 [y Al Nannonghongxiu 78.04 hi 85.88 b—d 52.35 h—k 44.96 fg

13 [EaW Nannongjinlun 104.04 a 75.32 i—1 68.76 ab 51.79 cd
14 B4 A HE Nannongyuegui 69.39 ki 63.76 no 46.56 Im 29.691

15 A TR G- Nannongwufengche 93.05 be 83.51 b—d 51.85i—k 43.30 gh
16 PA AL Nannonghongfeng 67.54 Im 54.67 p 37.57 op 20.54 n

17 R Nannongxiangbin 73.27 jk 62.49 o 34.47 p 21.54 mn
18 B4 & Nannongbaixue 93.87 be 82.47 c—f 71.00 a 58.55b

19 H & yuehuang 89.58 c—e 87.62 b 51.05 i—l 44.73 fg
20 # F€ 44§ huanghanju 84.65 fg 78.95 f—i 48.95 j—m 38.65 ij

21 S Lvanna 92.69 he 60.52 0 63.10 cd 38.19 ij

22 fi# Youxiang 91.31 ed 61.87 0 41.18 no 25.48 m
23 #15h Jinba 79.43 h 70.56 m 49.12 j—m 34.66 jk
24 B2t Xiwangzhiguang 63.68 m 74.54 j—m 63.13 cd 47.06 e—g
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. . . L. . Relative phosphorus Relative phosphorus
No. Variety Relative plant height  weight including content accumulation
shoot and root
25 T1102 81.72 gh 86.55 be 68.67 ab 59.43 b
26 703 72.49 jk 77.24 h—k 59.47 d—f 45.93 e—¢
27 521 Monalisa Yellow 78.52 hi 75.83 h—k 41.30 no 31.32kl
28 524} Monalisa Rosy 75.14 ij 75.91 h—k 48.44 k—m 36.77 ij
29 No0a80.47 h 84.08 b—d 61.63 c—e 51.82cd
30 Noa Yellow 74.46 ij 85.92 b—d 44.60 mn 38.324j
31 Tiona 101.77 a 78.65 ¢—j 58.08 e—g 45.68 fg
32 Wimbledon 86.44 ef 81.97 d—¢ 65.42 be 53.62 ¢
TFH4%L Mean 84.38 76.20 56.27 42.83
FRIfEZE SD 10.68 9.25 11.81 11.31
A RELCV/ % 12.66 12.14 20.99 26.41

[F]— 3] F Rl BRAT TR /NS P RN A 1% K225 4 3%

2.2

B EA b B4 A S

22 2 AN, MY Rk (RPH) AHX T (RPW) XS 8 & & (PPC) FIAH X BE AL 28 (RPA) Wi 22 [|] 1Y
SEEARG  Hrh AR 2 (RPA) 54X (RPW) AHXTHE & & ( PPC) Z A 2 4% i 2 IEAH ¢ ( P<0.01) ,
HHE R 13k 5] 0.7391 F10.8258

R2 REEEHTARYEHEHEEIRENEXRY

Table 2 Correlative coefficients among screening criteria per se in cut chrysanthemum cultivars exposed to phosphorus deficiency

FEH5 Index RPH RPW RPC RPA 45 Index RPH RPW RPC RPA
RPH 1
RPW 0.1358 1
RPC 0.1725 0.3067 * 1 RPA 0.3346* 0.7391 0.8258 ** 1

# P<0.05; % *P<0.01

TS UIAE A W FICE B e T bk = MBS R PG, R AR 4 M R R B A A0 S BV e ARk R BRI
T SRR SR AR i, DR AR R =5 ( RPH) HURBAE Ay 5 VD62 il (IR Bl R e 0 %y B 8 A, ARG T3 A X
R 5 R G A A 28 0 S W 1) A 3 Xl 25 P WG IS % TRIAR B T , 3k B8 A 7E 45 il P ) 22 57 8 38 LA 53 R UK
(K1), HASTEbRIE) 2 85 EA S (3R 2) , vIVE R UL 4G T IR Re I PR FE A . ARAE X 3 DS PEM 8 AR5
MBS 50, T KB TE %0 = (RPW+ RPC+RPA) /3, L% 3,

#*3 RAVIEFHRTEBEEE

Table 3 Synthetic indexes of 32 cultivars of cut chrysanthemum for tolerance to low phosphorus

. [FRIREZER o [ER(iR 72— [FRRZE RS o [FRIREZER
I‘ll.l*rf1 nuﬁ" ﬂuﬁh I'Il-l*r,1

. Low-P tolerant . Low-P tolerant . Low-p tolerant X Low-p tolerant
Cultivar . Cultivar . Cultivar . Cultivar ;

index index index index

AR A 0.47 R E 0.40 AR 0.78 MAAS 0.71
MR EHE 0.63 A 0.61 MRER 0.64 HIELY 0.56
B AR LA 0.59 LR 0.61 PR A 0.70 7 0.43
S 0.50 Ly 0.51 FEAR T 0.70 wHZ 0.62
MR L 0.56 T1102 0.72 FR A&, 0.53 703 0.60
AR IE 0.60 Monalisa Yellow 0.49 Eap AR il 0.61 Monalisa Rosy 0.54
[E & 0.65 Noa 0.66 ML H 0.47 Noa Yellow 0.56
AR BRI 0.60 Tiona 0.61 FALT I 0.38 Wimbledon 0.67
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3 it 53_4
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XoF Ml b PR AR 53 BEECE K R i AP o Jo 7 6 1 5
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R IR T SRR AT AR, R AR A R Fr SRR O RN MR LU 2 R R WX
YIAEA B A K SEma AR K Bl 25 S BB 28 10— R A SO, AR &R e S BB B AR K AR 7 A L3 R4
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Z5 0 ARG R, B AE R AR XS T FE A B B B UM X B AR R R 2R G IR VI AR 48 W BE A FHRCR 8 R
AL,

AHIGE S YT AE3 SR A)TE 47 1 B Be WA RE 1 - AFAE 22 573X AN R DDA 58 0 i 1Y) 22 S At ol AR 1
RIER R AR R TS . (R, B T UIABAE R E SR T S A S BT ALY i BT, PR MRS 2D TR A
GEARBE 0 XTI 464G 42k B IAFNUIAEA: P2 B 520, BIFFEIE e BRYTIAE 48 i ol i A B Lz MY () TR APl it A, 1%
At A TE AR PR T RE AR 5 1 T o AR R e R 25 a3 100 WD 32 it i EL A 0 v AR R AL | 4 T st A% 2 SRl
AT 3 Pl DA 36 Sl o 2550 R D ot ot v e 0 e 8 R R 6 PR 8 7R DDA A4 i s8R P 40 07 A 2 WL,
A o1 A 902 Bt R B B R U463 it el
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