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mg « kg™'), CHEE 17 5 T P Fe Ml Zn SRR E (40514 3 790.21,28.79 Fi119.87 mg - kg™') . T 154
TR SRR A4 & w43 ik 11.55% 1 1.29% , 22l KA FUK 5 & i 5 HAL R A T 25 22 5, A TEM .
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Comprehensive evaluation on ornamental value and lotus seed quality of 9 cultivars of seed lotus
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Abstract; Taking 8 main cultivars of seed lotus ( Nelumbo nucifera Gaertn.) namely ‘ Jianxuan 35’ ,
¢ Jianxuan 31’ , ‘Jianxuan 17’ | *Jinfurong 1’ , ‘ Hubei Seed Lotus 1’ , ‘Blue Sky 6’ , ‘ Cunsanlian’ ,
and ‘Space Lotus 36’ and a new seed lotus cultivar ‘ Seed Lotus 1’ as research materials, their
ornamental value and lotus seed quality were compared, and comprehensive evaluation was carried out by
using subordinate function method. The results show that ‘ Jinfurong 1’ and Seed Lotus 1’ have pink
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red flowers with double petals, and the other 7 cultivars of seed lotus have white or pink flowers with
single petal. The 100-grain mass of lotus seed of ‘ Jianxuan 35’ is the highest (470.35 g), while that of
¢ Jinfurong 1’ and ‘Seed Lotus 1’ is lower than the mean. The lotus seeds of ‘ Jianxuan 35’ are round,
and those of the other 8 cultivars are oval. Productivity of each lotus seedpod of ‘ Cunsanlian’ and
¢ Jinfurong 1’ is relatively high, which are 70.94% and 69.39% respectively. Soluble sugar content in
lotus seed of ‘ Jianxuan 35’ is the highest (6.20% ), amylose content in lotus seed of ‘ Hubei Seed Lotus
1’ is the lowest (21.13%) , V. content in lotus seed of * Jinfurong 1’ is the highest (98.61 mg - kg™"),
Ca contents in lotus seeds of ‘ Jianxuan 31’ and ‘Jianxuan 17’ are relatively high (which are 1 668.39
and 1 637.11 mg - kg™' respectively) , and P, Fe, and Zn contents in lotus seed of *Jianxuan 17’ are
the highest (which are 3 790.21, 28.79, and 19.87 mg - kg™' respectively) . In lotus seed of ‘ Seed Lotus
1’ , contents of protein and crude fiber are the highest, which are 11.55% and 1.29% respectively,
contents of polyphenol, water, and ash are not significantly different from those of the other cultivars,
contents of amylose, amylopectin, V., Fe, and Zn are higher than the means, and contents of soluble
sugar, Ca, and P are lower than the means. The subordinate function analysis result shows that the
weighted average subordinate function values of main ornamental characters and quality related indexes of
lotus seeds of *Jinfurong 1’ and ‘Seed Lotus 1’ are 0.62 and 0.58 respectively, ranking the top two.
The comprehensive results shows that the flower ornamental values of *Jinfurong 1’ and ‘Seed Lotus 1’
are greater than those of the other cultivars, and their lotus seed qualities meet the edible requirement,
therefore, they can be used as seed lotus cultivars for both ornamental and edible uses.

Key words: seed lotus ( Nelumbo nucifera Gaertn.); both ornamental and edible uses; lotus seed
quality ; ornamental value; subordinate function method
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1. ‘FEE 355 ‘Jianxuan 357 ; 2; ‘F¥E 315 ¢ Jianxuan 317 3; ‘L 17 5 ‘Jianxuan 17°; 4 ‘ T 15 ‘Seed Lotus 173 5; ‘& HEXR 15’
¢ Jinfurong 1”5 6: “Zf-F3% 1 5 “ Hubei Seed Lotus 1’ ; 7: ‘K65 ‘Blue Sky 6” ; 8: ‘ 5} =3%’ ‘ Cunsanlian’ ; 9 ‘ K453 36 5 * Space Lotus 36 .

Bl k9 > FERMEIEBES

Fig. 1 Floral morphology of 9 test cultivars of seed lotus ( Nelumbo nucifera Gaertn.)
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Table 1 Comparison on flower diameter and number of flowers of 9
test cultivars of seed lotus ( Nelumbo nucifera Gaertn.) (X+SD)V

BN THT AR 2 AL K/ m 2

EL,EW y ﬁ{ﬁ%/(m Number of flowers per
Cultivar Flower diameter nit area
1k 35 45 Jianxuan 35 19.33+0.56b 6.1+0.3a
@k 31 45 Jianxuan 31 21.07+1.25ab 6.5+0.7a
@3k 17 5 Jianxuan 17 23.50+1.14a 6.3+£0.7a
3% 1 5 Seed Lotus 1 20.67+0.99ab 6.7+0.4a
4% 15 Jinfurong 1 20.83+0.92ab 7.1£0.3a
P83 1 5 Hubei Seed Lotus 1 21.17+1.87ab 6.7+0.4a
WK 6 5 Blue Sky 6 19.00+1.12b 7.3£0.5a
5} =3% Cunsanlian 20.37+1.03b 6.8+0.5a
Kasi 36 5 Space Lotus 36 23.30+1.15a 7.0£0.7a

Y RGP ASE/NG TR F R 22 5 B 2% (P<0.05) Different lowercases

in the same column indicate the significant ( P<0.05) difference.

®2 ik 9N FESMETINLRRIERA LR
Table 2 Comparison on appearance quality characters of lotus seeds
of 9 test cultivars of seed lotus ( Nelumbo nucifera Gaertn.)"

2D No.» m/g Dy/mm  Dy/mm R P/%
1 470.35 21.97 18.23 1.20 61.47

2 400.83 22.00 18.00 1.22 64.65

3 361.84 23.07 18.87 1.22 68.53

4 333.04 22.33 17.57 1.27 62.49

5 270.58 21.70 18.00 1.21 69.39

6 362.43 23.17 18.63 1.24 67.28

7 338.76 21.65 17.97 1.21 58.80

8 333.60 22.33 17.57 1.27 70.94

9 387.20 23.73 17.83 1.33 65.62
4{H Mean 362.07 22.44 18.07 1.24 65.46

Dom. 3758 HE 100-grain mass of lotus seed; Dy : & T Y\ 12
Vertical diameter of lotus seed; Dy, : 3% Ff#4% Horizontal diameter of
lotus seed; R: 3 T-ZAfE42 [t Ratio of vertical diameter to horizontal
diameter of lotus seed; P B3% k3% F Productivity of each lotus
seedpod.

D1, gk 355 ¢ Jianxuan 3575 2: ¢ @k 31 5 ¢ Jianxuan 317
3. ‘@YE 175 ‘Jianxuan 1775 4: £33 1 5 “Seed Lotus 17
5. “EFEE1S Jinfurong 175 6; ‘EXFFE 1 5  Hubei Seed

lotus 1’5 7. ‘¥ K 6 5 “Blue Sky 6°; 8. ‘~F = 3%’
‘Cunsanlian’ ; 9; ‘ K253% 36 5 * Space Lotus 36° .

L AT, 45 R (R 3) s : 9 AR A Frh & i
FHET 4 | Z Wy A0 ] 35 PR 09 & & 40 0 o 5.67% ~
11.55% .0.83% ~ 1.29% .0.93% ~ 1.37% F12.51% ~
6.20% , YJ{E 43 5 H 8.57% 1.05% 1.10% F13.73%
9O AMFRESFIT, 15 1 B RRLAE 4
SRR, N 11.55% K0 1.29% , 5 22805 Fl 22 5
i3 (P<0.05)

A3 R S B TE A B il 39.67% ~
52.84% ,Y5{E R 45.00% ; ELEEVE Ky RN S E R 19 3 o
A5 21.13% ~34.80% il 14.79% ~23.07% , $4{E 43
5 26.89%F1 18.11% , Horbr, * P31 5 &EFrh
HEER &Rl (21.13%) &1 B R 5K © 3%
15 S ik 3145 3 T ELBEVE M RS VE R
TR T BT s 08 1 5 P Rk
VERS O i N 26.66% , Ik T 34{H (26.89% ) , 3+ 1Y 4K
i REIE

M 3 5 B 7K 2 RO 43 e W 4 45
BA 75.58%F1 1.69% , “ HEik 17 5 FEF B/K 0% &=
BERT WFELS HEWRO6T P =M
CRZSTE 36 4575 45 R ) FE K o i G i 3

PR SR E T VoS R, A 62.17
mg - kg, Ho, SR 1S ETR Vg EEE
(98.61 mg - kg™'), & T H A A Rl ¢ HERE 31
SOMCE#E 17 5 Eh Ca TR, AR
1 668.39F1 1 637.11 mg - kg™', “#¥E 17 5 E TP
P .Fe Fll Zn &85, 205k 3 790.21 ,28.79 F119.87
mg - kg FIE 1S TP Fe Al Zn SRR,
SRk 20.15 F117.13 mg - kg™, 5 T3(8 , H Ca FI

®3 HRINTERMETEZTEFRASNT RTESEMNLR(XSD) "

Table 3 Comparison on contents of main nutritional components and mineral elements in lotus seeds of 9 test cultivars of seed lotus ( Nelumbo

nucifera Gaertn.) (X+SD)"Y

NOIZ) Protein content content (7;7!1[6[1[ (!()I’lle[ll' AmYI()Se content content content

1 7.62+2.22cd 1.02+0.04bc 1.08+0.09ab 6.20+0.88a 21.80+3.46¢d 17.87+2.24ab 39.67+5.64¢

2 10.17+0.47ab 1.08+0.05b 0.93+0.10b 2.59+0.73d 34.80+1.76a 18.03+2.62ab 52.84+2.70a

3 9.61+0.70abc 1.10+0.06ab 1.37£0.16a 4.90x1.14ab 28.85+1.27abe 15.57+3.44b 44.42+2.84abc
4 11.55+0.91a 1.29+0.15a 1.01+0.18ab 2.72+0.64cd 32.19+2.17ab 18.38+2.42ab 50.57+4.45ab
5 8.31£1.25bc 1.01£0.07be 1.10+0.07ab 3.44+0.28bcd 26.66+0.97bcd 14.97+4.59b 41.64+4.68bcd
6 8.98+0.07bc 0.83+0.05¢ 0.97+0.07b 4.26+0.45bc 21.13+2.21d 23.07+1.78a 44.20+2.09abe
7 5.67+0.40d 1.00£0.04bc 1.24+0.06ab 3.44£0.21bed 26.48+3.36bcd 14.79+1.57b 41.27£2.57bed
8 7.33+0.15¢d 1.09+0.08b 1.18+0.29ab 2.51£0.29d 22.58+0.67cd 19.88+1.89ab 42.47£2.57bed
9 7.89+0.52bcd 1.03+0.11bc 1.03+0.10ab 3.55+0.69bcd 27.49+6.13bed 20.46+2.10ab 47.95+7.02abc

(i Mean 8.57 1.05 1.10 3.73

26.89 18.11 45.00
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453k 3 Table 3 ( Continued)

Y22 IKAE i/ % TR/ %o Vc/r’\\i/(mg'kg_l) Caﬁﬁ/(mg'kg_l) Pﬁﬁ/(mg'kg_l) Fe ﬁﬁ/(mg-kg_]) Zn ,/‘Tjglg/(mg'kg_l)

No.2) Water content Ash content V. content Ca content P content Fe content Zn content
1 71.50+6.14ab 1.77+0.11a 63.56+2.39bc 1 359.65+174.03abc 2 653.59+262.49h 25.60+0.99ab 15.36+1.66bc
2 73.71+2.45ab 1.61+0.14a 50.76+5.12¢ 1 668.39+124.31a 2 370.94+31.77be 15.93+2.65¢d 11.88+1.20de
3 66.21+2.60b 1.68+0.04a 56.42+4.69bc 1 637.11+220.66a 3790.21+305.38a 28.79+4.70a 19.87+0.89a
4 73.25+6.85ab 1.65+0.05a 75.00+2.93b 1 201.04+£119.47bed 2 413.00+230.33hbe 20.15+3.57be 17.13£2.49abh
5 74.78+1.93ab 1.65+0.02a 98.61+15.26a 1 505.37+196.38ab 2 435.51+151.84bc 15.58+0.53¢cd 13.29+1.38cd
6 81.07+3.62a 1.66+0.09a 52.53+4.67¢ 961.24+96.77d 1900.12+72.25d 9.96+1.91de 10.79+0.21de
7 81.67+3.46a 1.74£0.02a 54.87+11.50bc 1 152.31+£96.27bed 1 853.01+£135.31d 8.82+0.35¢ 9.69+0.33¢
8 78.22+4.31a 1.78+0.05a 46.79+7.38¢ 1 007.84+166.84cd 2 335.96+112.10bc 19.47+3.55be 12.11+1.04de
9 79.84+4.25a 1.68+0.06a 60.96+17.60bc 1 211.09+63.93bed 2 184.14+34.45¢d 22.53+1.49ab 9.76+0.14e

4 Mean ~ 74.58 1.69 62.17 1 300.45 2 437.39 18.54 13.32

D REIG R E /NS R 5 25 5 B2 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) difference.

D1, ‘g 35 2 “Jianxuan 357 ; 2. ‘#E 31 B ¢ Jianxuan 3175 3. @k 17 2 ¢ Jianxuan 177 5 4.
‘WK 65 ‘Blue Sky 67 ; 8.

15 “Jinfurong 1”5 6: “ZPpF3% 1 5’ * Hubei Seed Lotus 17 ; 7:

‘ Space Lotus 36°.

P &345 1 201.04 F1 2 413.00 mg - kgfl SR T
BE.
23 FEMBEENRTERIETFRROSE ST
ia FH SR @ PR 20 O A>3 i B 32 B0 1k
ARFE T FAHSCHE R AT LR G I 45 2R (R 4) 1B
AN CTHE LS N I 1S AR R SR pR
e s T HAL 7 S A, N 35 5 A
U it BT B0 37 B 4 SR D ek R e, 4301
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#HiEY
Table 4 Subordinate function values of main ornamental characters
and quality related indexes of lotus seeds of 9 test cultivars of seed
lotus ( Nelumbo nucifera Gaertn.)"

s pR B E

ik 9 N FERMEEZEN T EREFREAXETRHORES

i Subordinate function value He4
No.? Rank
Tl T2 T3 T4 T5

1 0.14 0.74 0.56 0.54 0.44 0.36 7
2 0.20 0.66 0.30 0.38 0.46 0.33 9
3 0.30 0.70 0.55 0.83 0.30 0.45 4
4 0.71 0.36 0.49 0.49 0.48 0.58 2
5 0.80 0.60 0.38 0.55 0.26 0.62 1
6 0.36 0.62 0.40 0.06 0.78 0.41 6
7 0.38 0.42 0.52 0.09 0.24 0.35 8
8 0.35 0.59 0.53 0.22 0.57 0.41 5
9 0.55 0.38 0.40 0.30 0.62 0.49 3

D1, AL F AR Flower character; T2 3% T #h W &% i Appearance
quality of lotus seed; T3: 3 7 3 % & 3% 4> & f& Main nutrient
contents in lotus seed; T4; FEF V. A it % & & V. and mineral
element contents in lotus seed; T5: 3% T IE 4} & & Starch content in
lotus seed; W MIIAC -1 5 J& bk B{H Weighted average subordinate
function value.

D1, CFEME 352 ¢ Jianxuan 3575 2: ik 31 B ¢ Jianxuan 317
3. “FEYE 17 5 ‘Jianxuan 177 ; 4: T3 1 5 ‘Seed Lotus 17

5: ‘&I 15 Jinfurong 175 6; ‘2T 1 5’ ‘ Hubei Seed
Lotus 175 7. “#W K 6 5’ “Blue Sky 6’ 8: ‘) = #~

‘Cunsanlian’ ; 9. ‘ K53 36 5 “ Space Lotus 36°.

‘Fi# 15 “Seed Lotus 175 5
‘sF =3’ ‘Cunsanlian’ ; 9; ‘ K553 36 5

J3 0.74 F10.56;  FvE 17 5 5T VM FOLE &
TSI R BB (0.83) ; CBRTIE 1 B T
i or RIS R BB (0.78) , 454 9 ATk,
P2 M 5 2 T 5%, 2 A R I T 5 A
SAGRRAP IR 0.5 HORLTE , I AT MG, “ 4
SR 1B WY IMECT- B R SRR 0 0.62, HEA 4 1
ST B AT R R 0.58, HE4
%2,
3 Wik fngib
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IO, ETRE S & S T ORI G R
SRR BRI R HOAT S P/, (FL 55 3 A B
B RS ARG, AT BRI ZA T8
TR SRR AT T 25 B VA EL (L1 S M 0 2 £
TSR AT T 47 . B ELA R 7146 3045
KT St 54 1 18 22, 26 R A 69 R 5 00 itk —
4k,

SBT3 5 o 5 0 2 A2 T B T
FIFS I 12— RS 8 R M 2 £ e
S POV MRS T AT 45 2 VT , DA 65 L
MRk, ABFCR, A EE LS M TH 1S E
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