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Abstract; Taking 8 floral characters and 4 growth characters of potted Nelumbo nucifera Gaertn. as
evaluation factors, 30 early flowering cultivars of N. nucifera were comprehensively evaluated by using
analytic hierarchy process ( AHP) and grey correlation analysis methods. The results show that the
weights of characters of early flowering cultivars of V. nucifera were obtained by using AHP method, in
which the weight of initial flowering time is the largest, which is 0.264 6; the weights of number of
flowers, coordination between flower and leaf, and plant height are also relatively large, which are
0.135 5, 0.121 0, and 0.114 7, respectively. This result is consistent with the expected goal. Based on
grey correlation analysis and clustering analysis, 30 early flowering cultivars tested of N. nucifera can be
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divided into 3 grades, namely excellent, good, and general, which include 6, 16, and 8 cultivars

respectively. 6 excellent cultivars of  Qiantangjiaoyang’ , * Xianghuyinghong’, * Xianghufengdie’ ,

‘Yuechengfuqu’, ‘Junyulian’, and ‘Xianghuyanyu’ have early blooming period and high ornamental

value, in which ‘Qiantangjiaoyang’ has the best characteristics. ‘ Qiantangjiaoyang’ begins to bloom on
May 24th, and has a good coordination between flower and leaf, and its flower number reaches 15.6. The
comprehensive evaluation system established in this study can be used to scientifically assess the early

flowering cultivars of N. nucifera and select the early flowering cultivars of N. nucifera with early natural

blooming period and high ornamental value.

Key words: Nelumbo nucifera Gaertn.; early flowering cultivar; cultivar selection; analytic hierarchy

process method; grey correlation analysis method
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Table 1 Judgment matrix and consistency test )
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Bl 5 2 2 RIEE (C) A aE R AR (C,) Ak
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(P,) AEA(Py) JAL(P) ALK (P,) HHALE
WI(Py) R (Py) JEIE (P,) T HERETT (P,,)
FGEH (P, ) 12 A AL EPEAHSEEAR
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SRR E ERE . A5 H R T HKE N, &
P PR X6 ] A8 LB ) B R B AT P A L A
A RHIBIRE PR 3 4 IR T — B (£ 1),
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PEEEAR, 2 CR/NVT 0.1 F, I 5 38 AR AU & B, A
WTRE R 2 — EMEAR G

FE — VAR5
) OB ) Weight Consistency test
Judgment matrix (W,) . R
A-C A C, G,
C, 1 3 0.750 0 2.000 0 0.000 0
G, 1/3 1 0.250 0
C,-P C, P, P, P; P, Ps Ps Py Py
P, 1 7 5 3 7 5 3 4 0.352 8 8.286 8 0.029 1
P, 1/7 1 172 1/5 1 173 174 172 0.036 7
P; 1/5 2 1 1 2 1 1/3 2 0.086 7
P, 1/3 5 1 1 5 3 1 3 0.161 3
Ps 1/7 1 172 1/5 1 173 1/5 1/2 0.035 7
Py 1/5 3 1 1/3 3 1 172 2 0.087 9
P, 1/3 4 3 1 5 2 1 5 0.180 7
Py 1/4 2 172 1/3 2 172 1/5 0.058 1
C,-P Gy Py Py Py Py
P, 1 2 3 3 0.458 6 4.045 8 0.017 0
Py 172 1 2 1 0.226 3
P, 1/3 172 1 1 0.143 6
P, 1/3 1 1 1 0.171 4

DA HFRJZ Target layer; C: H1E)Z Intermediate layer; P: $H45JZ Index layer; C,: B3R Floral character; C,: AR Growth character;

xxxxx

Flower color; Py {64% Flower diameter; P, . I HEPE Coordination between flower and leaf; Py f£4% Flower posture; Pg: 7 Petal type; P, :
E AESCE Number of flowers ; Py FEARTE Florescence of population; Py = Plant height; P, S IiE Crown width ; Py FUE H FEHE F7 Disease

and insect resistance; P, : JIE 2 Survival rate.
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Table 2 Weight of index layer to target layer!

E  Weight
T6h7 by
Index FXTCURE  MXT CIE HixtFHEE Sort
To C, layer To C, layer To target layer

P, 0.352 8 0.264 6 1
P, 0.036 7 0.027 5 11
P, 0.086 7 0.065 0 6
P, 0.161 3 0.121 0 3
Py 0.035 7 0.026 8 12
P 0.087 9 0.066 0 5
P, 0.180 7 0.1355 2
Pg 0.058 1 0.043 6 8
Py 0.458 6 0.114 7 4
Py 0.226 3 0.056 6 7
Py, 0.143 6 0.0359 10
Py, 0.171 4 0.042 8 9

D¢, s AEFBYEIR Floral character; C, ; 2K AIR Growth character. P
WIAEBT ] Initial flowering time; P, : A£ 14, Flower color; Ps: Xz
Flower diameter; P, : 118 M Coordination between flower and
leaf; Ps: HA Flower posture; Pg: Y Petal type; P;: HA R
Number of flowers; Py : BEARIEHH Florescence of population; Py tE
& Plant height; P 7 #f Crown width; Py, . iR B EREH
Disease and insect resistance; P, : %8 Survival rate.
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Table 3 Measure values of 12 ornamental related characters of 30 early flowering cultivars tested and ideal cultivar of Nelumbo nucifera
Gaertn."

45 No. il Cultivar p?» P, Py/em P pY PO P, Pyd P,7 Py/em P,® P,Y
X, FHAR S Ideal cultivar 5 3 30.5 5 5 4 20.0 104 5 95.5 5 5
X, £ H 532 Xingyuediancui 2 1 9.0 1 1 1 1.3 12 1 47.0 1 1
X, I Qiantangchunchao 1 1 20.0 5 1 1 8.0 77 5 81.3 5 5
X3 IR1LFKH Chengshangiuyue 5 1 12.0 3 1 1 19.0 96 4 76.3 5 3
X, WHIBTEA A Xianghumingyue 5 1 13.0 5 1 3 11.8 103 4 66.9 3 5
X HHIE 2 Xianghumingeui 2 1 14.6 3 5 3 20.0 90 4 68.8 5 5
Xe IR FEZE Yuechengfuqu 4 1 24.0 5 1 4 8.0 84 4 95.5 5 4
X, B IHHF Kuahugiao 3 1 22.0 3 1 1 8.2 88 3 83.1 5 4
Xg IR FH Qiantangjiaoyang 5 1 30.5 5 5 1 15.6 99 5 93.8 4 5
Xy FYELE A Hetangxiaoyue 1 1 9.0 3 1 1 7.7 69 1 73.0 5 3
X0 F}BH &% Danyangdianjiang 4 1 11.0 1 1 2 3.8 28 1 65.0 2 1
Xy WS Xianghulianyi 5 1 9.0 5 1 2 2.3 90 1 59.0 3 3
Xp B HE T Xianghuyanyu 4 3 16.0 3 1 2 11.7 85 1 59.0 2 2
X3 F1%§4E Baijuhua 4 1 9.0 3 5 3 10.5 98 1 65.8 4 3
X4 Fe#E Guanghui 2 1 9.0 5 3 3 6.6 84 2 68.0 4 3
Xis FRIHAT M Qiantangqiguan 3 1 18.5 3 1 1 10.2 86 5 86.1 3 5
X6 #F 2 Shuyun 2 3 19.0 5 1 2 7.3 81 4 74.6 4 4
Xy HAZE VTR Jinxiujiangnan 4 1 27.0 5 1 2 8.3 84 1 83.3 4 5
Xis HIHIBLLT Xianghuyinghong 4 1 20.0 5 1 3 10.4 96 4 78.8 5 5
Xy M5 T 7% Xianghuyulu 4 1 16.0 5 1 1 34 104 1 59.5 3 3
X5 ER I Qiantangchaoyong 2 1 18.0 1 1 3 6.2 84 2 76.0 3 5
Xa1 M Junyulian 4 1 15.0 3 3 3 11.4 91 2 74.0 4 5
X5 WM &S Xianghuliuxia 3 1 15.0 5 1 1 3.5 81 1 53.0 1 1
X3 £ # Pizhenfen 1 1 22.0 5 1 2 4.3 24 2 68.7 5 4
Xa4 IR 111K B Chengshanfendai 5 1 16.3 1 1 1 10.0 93 3 81.4 4 4
Xos #8275 Wuzhilian 5 3 18.0 5 1 1 5.4 85 3 87.6 4 5
Xas WAL T Xianghuxianzi 2 1 17.0 3 1 1 10.0 80 4 76.5 3 2
Xy ER IR Qiantangchunxiao 4 1 14.0 5 1 3 8.6 99 4 73.4 5 5
Xos 5] KU Xianghufengdie 4 1 21.0 5 5 1 10.4 95 4 83.8 5 5
X9 5155 Xianghuxiu 3 3 17.0 1 1 1 4.0 86 2 87.5 4 4
X3 HHHET Fenyanzi 3 1 9.0 3 1 1 3.0 12 1 42.0 1 1

VP, . WI4ERTIA] Initial flowering time; P, 645 Flower color; Py: f£4% Flower diameter; P, . fEM -} Coordination between flower and leaf; Py
HZ Flower posture; Pg . JERY Petal type; P . EH B Number of flowers; Py : BEIRIEM Florescence of population; Py : R Plant height; Py,
ﬁfﬁm Crown width; P, : #J}'ﬁﬂ%ﬁbj] Dlsedse and insect resistance; P, : EZ{T‘K Survival rate.

21,6 H 21 H&UJ: June 21st and after; 2: 6 H 15 H%E 6 H 20 H From June 15th to June 20th; 3: 6 J 9 H% 6 H 14 H From June 9th to June
14th; 4. 6 H 3 HZE 6 H 8 H From June 3rd to June 8th; 5: 6 A 2 H A LIH{J June 2nd and before.

D1, Lrfn B A Red, pink, yellow, and white; 3; ¥R (@ A1 (4 Lilac pansy and multicolor.

1. LTt Flower is lower than leaf; 3. 455 Flower and leaf are of the same height; 5. =T Flower is higher than leaf.

D1, BOR BERFAIPRIR Dish-shape, bowl-shape, and cup-shape; 3: B3Rk Sphericity; 5: KHRIR Flying-shape.

01 . BAE Single petal; 2. 2 Semi-double petal; 3. FH¥ Double petal; 4. Eige) Duplicated petal.

D1; P9<40 cm 5 P9>180 cm P9 <40 cm or P9>180 cm; 2: 40 cm<P9 <60 cm B 160 cm<P9 <180 cm 40 cm<P9 <60 cm or 160 cm<P9<180 cm;
3~ 60 cm<P9<80 cm B 140 cm<P9 <160 cm 60 (‘m<P9<80 cm or 140 em<P9<160 cm; 4. 80 cm<P9<100 cm 8% 120 em<P9<<140 cm 80 cm<
P9<100 cm or 120 em<P9=<140 c¢m; 5: 100 ecm<P9<120 cm.

$1. 5 Weak; 2; %55 Relatively weak; 3; —ff Common; 4; %3k Relatively strong; 5; 5% Strong.

D1: 0%<P12<20%; 2: 20%<P12<40%; 3. 40%<P12<60%; 4: 60%<P12<80%; 5: 80%<P12<100%.

‘%iéﬂﬂcﬁiﬂ BE R ORI R B T IV B, W, RHT K-means 270t 30 A fif 4E 54 i Fh
FHEIABUR GOCHRIE (r) ] r (EX 2T AE AR R 0 LTS RAFRI—J8 3 255, 70004 6,16 Al 8 4>
?FﬂF AT (R 4) il HEA S 1A BRIBETRIE (X)) Y r (B 50.962,
IAUR GOCHR EEAY T 0~ 1 Z (8] IX(EBOR 36 JLRIAEIE ) FE42 AR PP B PR e RS 5
HSTRAR S R R] A OGP B, R W AP 6 AMMRIR S BA AL A — B S AR R RO I, G
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F4 HIRAEIERERFE MR BXBKE (r;)

Table 4 Weighted grey correlation degree (r;) of early flowering cultivars tested of Nelumbo nucifera Gaertn.

w5 No. il Cultivar r; 9 Grade w5 No. il Cultivar T S Grade
Xs EIEYFRH Qiantangjiaoyang 0.962 75 Excellent Xy WHBIA A Xianghumingyue 0.916 R Good
Xyg HRWIMLZT Xianghuyinghong 0.942 75 Excellent Xo4 IR ILAEE Chengshanfendai 0.907 R 4f Good
Xog TR XU Xianghufengdie 0.939 .75 Excellent Xos 2 Wuzhilian 0.904 R4 Good
X IR FEIE Yuechengfuqu 0.937 75 Excellent X, L IEF M Qiantangchunchao 0.904 R 4f Good
Xo1 6134 Junyulian 0.935 75 Excellent X2 R Qiantangchaoyong 0.898 R 4f Good
Xp HRWAKETR Xianghuyanyu 0.933 75 Excellent X4 YEHE Guanghui 0.897 K4 Good
Xy £ IEH B Qiantangchunxiao 0.927 R 4F Good X2 WA EE Xianghuliuxia 0.897 R4 Good
X7 5L R Jinxiujiangnan 0.926 R4 Good X2 W Xianghuxiu 0.889  —ff General
X; Wk 1LEk H Chengshangiuyue 0.925 K Good Xq fof 8% H Hetangxiaoyue 0.887 —JB General
X5 5 WIPF Kuahugiao 0.922 K Good Xio W9 £ #& Xianghuyulu 0.885 —J# General
Xs WHHING 2 Xianghumingcui 0.922 K 4F Good X1 WHIBIHENS Xianghulianyi 0.874 —Ji General
Xis ARIEAT M Qiantangqiguan 0.919 K 4F Good X, 2 H HZR Xingyuediancui 0.865 — B General
X6 #F 2 Shuyun 0.919 R 1T Good X1 F}BA % Danyangdianjiang 0.860 — 8 General
Xa6 WAL F Xianghuxianzi 0.919 B Good X3 W% Pizhenfen 0.848 — % General
X3 F1%§4E Baijuhua 0.917 K4f Good X30 HHET Fenyanzi 0.848  —fif General

TSI i RO A MIIRZL (X)L ¢ XU
(Xog)  BIRIETL” (Xq) RMIE (X, ) Al 180 JH
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Fig. 1 Floral morphology of 6 excellent early flowering cultivars of Nelumbo nucifera Gaertn.
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