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Abstract

Thirty-seven tropical lotus varieties were selected as the research objects. The cold tolerance of
the selected varieties was evaluated and classified by measuring the leaf freezing injury index and
relative electrical conductivity. The results showed that “Vietnamese edible lotus root”, “Ningbo
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No.3”, “Ningbo No.27” and other five tropical lotus varieties had the strongest cold resistance, and
the cold resistance grade was 1. The cold tolerance of 15 tropical lotus species, such as “Australian
lotus”, “Vietnamese lotus-2” and “Indian lotus”, was the next, and the cold tolerance grade was II.
The cold resistance grade of 8 tropical lotus species, such as “Viet Nam Lotus-1”, “Ningbo No.19”
and “Ningbo No.24”, is III grade. Four tropical varieties of lotus, including “Vietnam-4”, “Thai-1"
and “Thai-10", had the worst cold tolerance, and the cold tolerance grade was IV.
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1. 3]

S5, X446, RN (Nelumbonaceae)i J& (Nelumbo) % SR A K A B A Y,  H A4t Sl il | ARAR 57
B . NLARAE . B AR RN SR § AT BU% & A s 2500 4. 27K 5 e pk
PR E B, 2 N T EAOK SR meAMOR P E g, B MBREEL, W
SRt FEAE . SR HEY), BA T EENEFSCUNE.

5 EE R YA PR — P 2 AT S AT b 3 A S 3% (Nelumbo nucifera Gaertn.), 5 —Fh
FE A T A6 SR Th 35 0 1 35 P 5 3% (Nelumbo lutea Pers.) [1] [2]. WM 2 ¥k E R, HHEEE, S,
FBE AR BRI AL, A ER, B, 2. TIRSAR, ehataihatesaates
Uigs SRPNECE T TACSE, @A TEEEAIE R TR AR B A ARRAS, AL, iy R 2R T
PEIRABRL, AHAMARERIR /N, eIk G, SRhED, TEMARA O ERRAR2] [3].

E AT MR 7L, FEERIEEAREMNEE . EHASUE AR DAEES . S5
SCAAE S5 5 THI[4] [5] [6] [7]. B8 JG o< T3 AR B AR Ak FE R ISR RIAE 24 K & 255 T Fe AR A5 BT & 28] [9] «
BEERFFIIRRE, EE R R G50 2K K i3 AL B BB 708 A0 1 22 [10]-[19]

MR P E D IV, RIKG 53 il BT AR AN Sy BT AL W K2R [20] [21], AHAS TR AT BUAr 46, #4
i B AR HHARIAE A . AR . B MR B ANE . Fiy B ar AR AE AR 7 0 &% AT 3% [ Vi vl
HOIX AT CAPYZREFF AL, 75 R X, B AR A A S 22 K, X #ay B AR 16 AR A SO B RO e B
AFITFIHHE SR H ARG RE SRR B s B AR K I A A 2, A=RMELEIR
BRI PG RATAERRER T RIS UK A, N AR ARSI AR B E, R
RUTR ACTE A X (1 3 FH 52 21 T BRI R, FRAR T s B A A R S ANME

AL LA 37 FhAHs BT AR I TR G, e 1R A i A O R TR 25 i b AN 5 AR FRL 5 0] B adk i e g
ITTNZERE IV 53 o NARAR X 51 33 R B fuf 16 AT 50 52 R OR IR IR AR S FE

2. MRER=E
2.1, RIEHH

AUk EMAFRIE . Z2E . . FOREESEESK 37 Ak B fe B Fortkl, Ak B SR &
1 iR

][l
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Table 1. Catalog of 37 tropical lotus species

i< 1. 37 MR R ER
Fre YRS 4

1 CHRF I3 Nelumbo “Australian”
2 “EPE” Nelumbo nucifera
3 “IRE -1 Nelumbo “No.11 Tai”
4 “HRRE-17 Nelumbo “No.1 Vietnamese”
5 “HREEE-27 Nelumbo “No.2 Vietnamese”
6 “HRREEE-37 Nelumbo “No.3 Vietnamese”
7 “RREE-1" Nelumbo “No.1 Tai”
8 “FREHE-5” Nelumbo “No.5 Tai”
9 “EE R A Nelumbo “Vietnamese Edible root”
10 “IREE-16" Nelumbo “No.16 Thai”
11 “EEE-47 Nelumbo “No.4 Vietnamese “
12 “IREE-4” Nelumbo “No.4 Thai”
13 “RREE-9” Nelumbo “No.9 Thai”
14 “IRE -2 Nelumbo “No.2 Thai”
15 “ IR [EE-3” Nelumbo “No.3 Thai”
16 “FRE -8 Nelumbo “No.8 Thai”
17 “TR e Nelumbo “No.1 Ning Bo”
18 “ak 3457 Nelumbo “No.3 Ning Bo”
19 “TuE A4S Nelumbo “No.4 Ning Bo”
20 “Tk 557 Nelumbo “No.5 Ning Bo”
21 CT TS Nelumbo “No.7 Ning Bo”
22 Cop 115 Nelumbo “No.11 Ning Bo”
23 “oRk 1T 57 Nelumbo “No.17 Ning Bo”
24 “Co 18 5 Nelumbo “No.18 Ning Bo”
25 “TP 1957 Nelumbo “No.19 Ning Bo”
26 “TW 2457 Nelumbo “No.24 Ning Bo”
27 “ori 25 5 Nelumbo “No.25 Ning Bo”
28 “ol 26 5 Nelumbo “No.26 Ning Bo”
29 “PE 2T 57 Nelumbo “No.27 Ning Bo”
30 “orik 30 5 Nelumbo “No.30 Ning Bo”
31 “or 315 Nelumbo “No.31 Ning Bo”
32 “Fkas” Nelumbo “No.41 Tai”
33 “EAN Nelumbo “Ju Ren”
34 “EPREE” Nelumbo “India”
35 “IREE-67 Nelumbo “No.6 Thai”
36 “TREE-T7 Nelumbo “No.7 Thai”
37 “FREE-10”7 Nelumbo “No.10 Thai”
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2.2, Mg

RIS VA b I L 7 el [ o s A 5 9060 R R 2 e R, i R 5 SR o R I
2.3. ¥gtRiE
2.3.1. HRHREHRN

2020 4F 1 H, Xt 5E KRB PG R A6 52 FE FA AT WEE,  DARK A B X B Y A A 2R 1 Lt
ATy BAREIRAC SR o FLrb iR SE R 0 SR (B S 4% LA R WU AT %58, IR H S SR UM P 8 M5
9. BARFRMEL R 2.

Table 2. Classification of freezing injury of tropical lotus

=2 WEREREFRESR

ol HER DL
1 MR EREMEETRE, W REFTHRNT 13
2 M R VR E AR R AR 1/3~2/3 22 1]
3 M RGBT, ERE AR S S TR 2/3 BLE

RERBAE AT E, KA AR EREE T, A RERE h =2 (A RERE x KF
FABYCRE B 8 x e fE) x 100, F Ay asfisees, e SCHI AR E 405 100%.

23.2. HR{ERBHSENE

2020 4F 10 AHHT, FAMFCRERI. B8 TRBERH T, RN IR R E B, W
[ S 5 5 F BRIV s SRS P 2RI K e 3 Wk, B ARK K IR T

HRAE DL, P B A P A8 SRR T 5° O, R R 258, SIBART 0°Cly, KRH/IF
GRFETS, R PR OKAE NGRS R % %, B WRENSC, W 4h, BRI EES, Jox bl
JE BRI, 2 e g s HAR T B R . AN 3 AR, BT

233 BXRFEMUESZE
T B, A BEFF R K [ SRARHT L, FLA% 0.6 em, HX 20 F R A TN N 10 mL 25 855K,
BOUSEACTREIR 1EH 1 h JEEd K ik 20 min, AHFIE, AKX, 8BS R00)
e INFAT P AE Cop SIS HLURME Cpp SIS 2R Co, 3 IRFER o FHZ AT AZUTHELAI RS L3 2K
X HE 5% = (C1-C0)/(C2-C0) x100%
A CONZEMKH TR, CLANKATH TR, C2 NHFHTH.

2.4, AESHT
15 FHl Excel 2007 #A3d SRAE (I 5HR HEAT A BT R 601 . Fi SPSS 17.0 B3 4T St 404 -
3. HRENH

3.1. 37 MRAHRIEEM R R E LR

2020 4E47, 37 AR TV, WA RILE 3. BICRGER, SRMIERER K,
Sorb BB | CHEIRE107 | CHRRIE-A” A1 U5 B BN IHEEORE, & 1AM
AUIEL AR . CTUWS B L TH27 BT . T30 BT A T 31 ET R
TR
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Table 3. Frozen injury index of 37 tropical lotus leaves
= 3. 37 MATH BT I R A E R

H P

s p 24 P i RETREL
0% % % =% (M)
1 R Nelumbo “Australian” 12 0 4 5 3 72.92
2 “ALYE” Nelumbo nucifera 9 0 3 4 2 72.22
3 “IRENE-11 Nelumbo “No.11 Tai” 8 0 3 3 2 71.88
4 “HEEE-1” Nelumbo “No.1 Vietnamese” 6 0 1 3 2 79.17
5 kR -2 Nelumbo “No.2 Vietnamese” 10 0 3 5 2 72.50
6 kP -3 Nelumbo “No.3 Vietnamese” 7 0 2 4 1 71.43
7 “IRERE-17 Nelumbo “No.1 Tai” 0 0 0 0 0 100.00
8 “IREE-5” Nelumbo “No.5 Tai” 3 0 0 2 1 83.33
9 “HrE AR Nelumbo “Vietnamese Edible root” 11 2 5 4 0 54.55
10 “IR[E3E-16" Nelumbo “No.16 Thai” 6 0 1 2 3 83.33
11 “ R -4 Nelumbo “No.4 Vietnamese “ 0 0 0 0 0 100.00
12 “IREE-47 Nelumbo “No.4 Thai” 5 0 1 2 2 80.00
13 “ IR -9 Nelumbo “No.9 Thai” 10 0 5 4 1 65.00
14 “IREE-27 Nelumbo “No.2 Thai” 9 0 3 5 1 69.44
15 “IR[EE-3” Nelumbo “No.3 Thai” 7 0 2 4 1 71.43
16 “IRIE -8 Nelumbo “No.8 Thai” 7 0 2 3 2 75.00
17 “TH LS Nelumbo “No.1 Ning Bo” 6 0 2 3 1 70.83
18 “ypk 357 Nelumbo “No.3 Ning Bo” 8 1 5 2 0 53.13
19 “ER 45T Nelumbo “No.4 Ning Bo” 8 0 3 4 1 68.75
20 “THSE” Nelumbo “No.5 Ning Bo” 0 0 0 0 0 100.00
21 CTRTE” Nelumbo “No.7 Ning Bo” 9 0 2 5 2 75.00
22 “Cog 115 Nelumbo “No.11 Ning Bo” 8 0 0 6 2 81.25
23 CTR LTS Nelumbo “No.17 Ning Bo” 10 0 1 7 2 77.50
24 “ 18 57 Nelumbo “No.18 Ning Bo” 9 0 2 6 1 72.22
25 “TY 19 57 Nelumbo “No.19 Ning Bo” 8 0 2 2 4 81.25
26 “ 2457 Nelumbo “No.24 Ning Bo” 12 0 2 7 3 77.08
27 “ 25 57 Nelumbo “No.25 Ning Bo” 9 0 3 4 2 72.22
28 “gyl 26 5 Nelumbo “No.26 Ning Bo” 11 0 2 7 2 75.00
29 “ER 27 57 Nelumbo “No.27 Ning Bo” 11 0 7 3 1 61.36
30 “TYk 30 57 Nelumbo “No.30 Ning Bo” 10 0 6 3 1 62.50
31 “Tyk3lE” Nelumbo “No.31 Ning Bo” 11 0 6 4 1 63.64
32 “FTE41s5” Nelumbo “No.41 Tai” 6 0 2 3 1 70.83
33 “BAN” Nelumbo “Ju Ren” 9 0 0 4 5 88.89
34 CENEEE” Nelumbo “India” 7 0 2 4 1 71.43
35 “IR[EE-6” Nelumbo “No.6 Thai” 9 0 0 3 6 91.67
36 “IREE-T” Nelumbo “No.7 Thai” 10 0 2 6 2 75.00
37 “FEE-107 Nelumbo “No.10 Thai” 0 0 0 0 0 100.00
DOI: 10.12677/hjas.2021.117083 607 b k=


https://doi.org/10.12677/hjas.2021.117083

(RpAL

3.2. 37 MR RIIEM F IR

BH#C 3 A%, 37 vt Bl fE i B iR SH 4R ECFIAME M 08 75.99%, bRz S 4 11.46%, HHULRHR T
FREICT 64.53%(M-S)F it A F1 N | il Kk FH a5k 64.53(M-S)~75.99%(M) 1) St A 41y 11 2% b A,
F R F R4 75.99%(M)~87.45%(M + S)HI s FhF1oN 1 gk il 4R FHHa20mT 87.45%(M + S)IH st A 51
IV gl 2585 4 Fis.

Table 4. Cold tolerance evaluation of 37 tropical lotus species
= 4. 37 MIATHBUT LM I

T YRS aiacs YRS P55 YR A w4
I “HEkE R A Il “FRE¥-9” I “FE 4157 i Cpg 24 5
I “T3E Il “IREE-27 I CENEEEE” v “ IR E-17
I CTEW 2T S 1] “ZRIEE-37 ] “HREE-TY v “ER -4
I “gk 30 5 [ “Z8IEE-8” i U E-17 v “Cap 557
| “Cok 315 ] “CTH LS ] “ZR I -5 \Y, “EN”
1l R Il “ruas” i “ZREE-16” v “FRIE -6
I AP Il CTRT e i “ZR I E-4”7 v “ R IE3E-107
It “ZRIEE-117 1l “gu18 5 i CER 11 S
Il -2 I “ 25 5 1] CFW LTS
Il “HR -3 It “CT 26 5 1 “FI 195

Table 5. Relative electrical conductivity results of 37 tropical lotus leaves
5 5. 37 M EVITER K AR SRR

Fs ELiE X FHR%) 75 LIRS HXTHRSHE©%) 5 LU AR R 52 (%)

1 R E” 28.85 15 “Ze I E-37 32.08 29 T2 57 21.93
2 “ALYE” 29.63 16 “ZRIE -8 29.38 30 “TU30E” 23.62
3 “FEMEE-117 30.28 17 “CERLE” 26.35 31 g 3lE” 24.60
4 T E-17 34.88 18 “TH3E” 22.67 32 “Fa1 s 25.80
5 “REEE -2 32.66 19 “CTPAE” 31.27 33 “BEN” 38.92
6 “ -3 39.37 20 “Ty 5857 42.40 34 “CEPEEE” 31.27
7 “EMEE-17 66.21 21 CFWTE 31.67 35 “IRIEE-67 40.39
8 “IREE-S” 35.39 22 “fER1s” 37.12 36 “IRIEE-77 30.56
9  “HEEHM” 23.23 23 “THL1T S 36.11 37 “FE%E-107 42.34
10 “FE[ME%-167 38.30 24 “FU 185”7 34.88
11 “HTEE-4” 41.13 25 “Fyk19%8” 34.87
12 “ R E-47 33.49 26 “TH24 57 34.13
13 “IREE-9” 24.96 27 “FYH 255”7 32.50
14 “ IR [HE-27 29.40 28 “TH265” 30.40
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3.3. 37 MRAFREEEM FREEANESRER

W% 5 fizw, 37 By BU AL 78 5°C Kb B 5 T i 5 0 AR AR FEOK R R -4 “ T 5 57 .
CIRETE-L” M CRETE-107 AN SRS, W CRERE-97 . ‘T3 TT . “TH22TEST . ‘YT
W3057 . T ILET R MR X SR, U 6 AN ATE aﬁiiélzkfﬁﬂn, 4
E@H%xﬂa@w%ﬁr;&dn HRAR AP SR B AR AN 1 66 A7 T oAt

37 Ay B far A B ARIRAE X HL SR P M 33.06%, FRAEZE S N 7.74%, HH K ARG SR
KT 25.329%(M-S) IS R0 | e fl, H4UREFEEL 25.32%(M-S)~33.06% (M) TSR B 11 g0t Fh,
R FE R4 33.06%(M)~40.8%(M + S)FIEFHFIA 11 G5 A, R FFREE T 40.8%(M + S)II S FI N IV
e, AR 6 BN,

Table 6. Cold tolerance grades of 37 tropical lotus species

3 6. 37 MR B EET R A
Fr5 LYk HXTHSHE%) F5 LLYL S HXTHFR%) 5 ELYLiES HS 53R (%)

I “IREE-9”7 24.96 1l “FREE-117 30.28 ] “BEN” 38.92
| “TP 3T 22.67 1l “y 25 5 32.50 i “IREE-6” 40.39
I “Coq 27 5 21.93 I “ 26 5 30.40 i “ P E-17 34.88
I “i 30 5 23.62 I “Fa s 25.80 i T -3 39.37
| “oa 315 24.60 [ CENEEE” 31.27 [} “ZR %57 35.39
| “ il e FH 23.23 ] “IREE-77 30.56 v CRREEE-47 4113
I BRI 28.85 ] “HRREEE-27 32.66 v “TH 5" 42.40
It “RRIEE-2" 29.40 " “IREE-16” 38.30 v “ZeE#-10”7 42.34
I “ IR [EE-3” 32.08 i “ IR [EE-47 33.49 v “RREE-17 66.21
[ “IREE-8” 29.38 ] “FR1L T 37.12
Il “AE PN TE” 29.63 nm  “FH17 5”7 36.11
Il “FRL1E” 26.35 nm  “gy 185 34.88
I e . = i 31.27 i T 1957 34.87
I CTHTE” 31.67 i “Co 24 5 34.13

SR EREVEU (R S EL, ZREDE-9. T 357 TR 27 57 S5 6 M ALY oA T | A,
“/E*lﬁﬂ]f*” v CREFE-27 . “REE-37 GE 15 R T I A, “REE-167 . “RH
ME-A7 L TS AR 12 MREIERI AT I G A, COBEDE-4T . TS 5T . “REE-107
S A R AT T IV G, PR ORA A SE RARUE Dy 86.49%

4. WFieE4%ie

6 B2 G5 A AR IR A5 S R (G T 00 S O S B [22] o ARG T, S AE Iy JE R 3% i 5 i 9 1
A, T LAV T ZEVE I L 5E PR AR[23] e THF M H G RN 5 2 I TH SR 325 1 ) B A 3,
52 M (P v S R B R T S 1) B AR AR —, PR 0 5 45 AR T EAE, 7T LA
TR AT R TR FE S F7 VP 0 43 G v S 3 ) i 0
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ARG, JEE R T SRR EO S AR B S R E, K 37 BRI R A i T SR, BAREEANG
M EMA BN, BB IRHER/DN. AN TEREE, BENE RN 1 9 5F; N4 15
s 02 8Fh; IV 4Fh.

S|

IS I6 R AE bV R LA A0 ] [ o A A T 9058 ) 0 2 TR e B, R B SR AR A s B i b . SRR

e W B 2H AR 5 SR AR (R 3 20 S0 St b R R 2 K B AT AR . AR S

P r R .

EEWH
T EACAITT A B R B BRI H (G192406. G212412).
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