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Evaluation of Low Temperature Resistance of 27 Tomato Germplasm Resources during Seed Germination
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Abstract
tion damage rate of seeds under normal temperature (25 °C) and low temperature (15 °C) were measured to investigate the seed germination

(Institute of Germplasm Resource,Ningxia Academy of Agriculture and Forestry Sci-
Taking 27 different tomato resources as test materials, the germination rate, germination potential, germination index and germina-

of different tomato resources at low temperature, in order to provide a reference for the identification and cultivation of low temperature tomato
varieties. According to the size of the membership function, the low temperature resistance of different tomato materials can be obtained. Four

tomato resources with low temperature tolerance were cherry tomatoes 85, 109, 88-2 and large tomato 60.

Key words

Tomato ; Seed germination; Low temperature resistance

e ( Lycopersicon esculentum Mill) J&—Fh =R 5557, 74
KAB RS, TR HA K LTS 2 CHEMEN LR
T 2 P 3 1R A 7 0 o 2 TRt AR 5 R L A R b Rk 1 v
) B B A PR AR AR A 3 H AR KR 32 B, ™ R
IR K LT L R SR RT A R TR
TR B AR AR B SEE Y T2 H 5, U R AR
ST PR HE B TARIR h FP AAKE  E TAEIR Ah JBi  U
i, WIER T A A BT AR R . T
4 AT AL S5 R B Tt e 2 i 2% 07, HLTAES5 R By
B L AR Bl A AR EREE , N T AR MR 3 % 7 e AR UL
g o DR, 7ERh - B A S0 A 7 T AP e 7 i R A T B ) 45
YRR o VFZRHEE T AR B G52 e it A i & 1 B 3R i
FETRFGE™ ABR ST iE B 48 i |
AR AR T At 17 i 1) 5 0 5 T

Tl R SR I 32 1) 22 Ak PO U AR b 8 R 1
BRI 2 — , iRl F e & 2Ry 20~30 °C L, 7E 10 C
BHEG 20 d HAF 6% K& 283,40 d Bt & R4k 75% ,15 C
i % SER I R 2 ph T T A 4 000 P T R A
REWS S R4 B I AR S5 R IR AR ZEIRIR AR R R
() S5 BN 11 K 2R 3 R AR R AR R SR AR
S M TR TR IR 1 RE Y EE AR AR, PRI, 2B LA 27
D3 AS 1) 7 ik ¢ U5 A AR RE L, D R R (25 °C) R IR
(15 °C) TR R ZF 3 R ZF R R EFIREL R ZF ARG
TR, TRV IR XS A [] 26 i 5 DR 11017 & B F) s e, A Oy

E&UH

A E AR AT R TER B T A4 &N T b K gk R e A
78" (QCYL-2018-03) ; AHH 4 47 % 3 “ & 76 A Ji 3T R 31
PR RS F %2 (DWX-2018031) ; kX E 35 3% = b3k
AR FR T8 B BN #HE3E” (CARS-23-G24)
REE(983—) , ), LA ZHEA, BERHFRR, AL, AF
KEANBRL, « BEEE AT KFREFTHAL,
KA 2019-06-25

EEEN

e I B TR T i AR 2 %
1 #REAE
L1 GRISHE D27 AN SR B B R, b
Bl 5510 35 5 41 5 57 5 58 5 .59 5 .60 & 61
78 5 78-2 & 78-3 5 85 5 85-1 5 85-2 & 88-1 &,
88-2 = 88-3 5 88-4 5 87 5 .89 5 .90-1 5 .92 5 100
=108 5 109 5 109-1 5 109-2 5 136 5,
L2 REHHE KK T 2018 4E 3—5 H TR, MUk
WEIT RN T, BT 55 Crk iR A, IR A RREI 2 h
P E TR 2 JZUBAERY R 35 LR, 45155 3% LUK 30 i,
SEABIHLHES AR A 3 U KSR ILE T (1521) °C Ky
FEREE FR A8, DL 25 °C B 37 0 B8, B T+ 45 K 26 18 0k
BE2 W
L3 MERBESHE
L3.1 BfBARISE . AR I (15£1) CHY
FE R IR A P L R, 15 R B LR 2B I, LUAR K
AR TR BB S0% JobrRife , iC AR TR 5 SR
IRANHE 10 d BR ZE3 12 d B 2R IR 4 d 1Y
REFHT dWRZEAR IR R IR R 22 R
AR,

KEH=4 d(10 d) PIE S & 0 T50 R T B

100%
R ZFAR = 2R AR e 2R i 2 R R B A<
100%

KRR = X (H R R K 2F KA
KPR = (OO MR 2R - A B A 2800 /0 B R 2R
100%
1.3.2 ZEGH8temssE . DL15S CAURAM FIE R &
ZFPEME ZFAE RO TR bR, TR SR AR i 256 SR s pR (L



46 B A

2019 £

FR SR J8 R EIAEL ) R/ B 2 7t i R IR M 1 25 52, A
rh e TR BRI T Al A T IR SR s pR Rl Xy
RS SR R s

HEARX, = (X=X 7 (X = Xi)
KX, RN B RIS SRR, X, Fom i P2
FEVR T TE A, X« Xy 53 01 2271 46 B 19 2 K (H PN B
IME
1.4 HIEAIE  SRH Excle 2010 F24% 1 DPS #1754 4>
Br, ZhBdES R 3 REE T,
2 BER55H
2.1 EKEWNBFMHRFEMFRFENEZN HE LA
H R FEAGR AN T 0 & ZE 8L T A B R R 2R
TEARIRAL B T A ZF3ATE 46% ~ 100% ,27 1 2 At ot i, K 2
IE T0% VLT i 11% , 78 70% ~90% 5 22% , 7 90% L) -
67% ., {EAGIRANEE T ,41.57.59.60.78.78-2.78-3 .85-1 .85~

KFH
Genminating potential /[ %

2.87.,90-1.108,109-1 ix 13 {73 % 14 % 2 34 5 90% , 88—
2.88-4.89,109,109-2 X 5 {5 B U4 K 234524 100% . h
ST, 18 AT IR B 27 S i 5k, AR X ¢ 2F 4558 i /1N
35.58.61,88-3.85.92 X 6 > i BT 2, B — M
IR E o RBP4 K 2RSSR R R Y BEUR AT 881,100,
136, BN it IR o

2.2 RBXMEMHMRFRMFRFROZM  hiE 2 0]
ORI ol 5 R T 2 R IR AR BT R A 2 AR AR AR
Ko AEH WAL BT, 27 4y 3 i B8 IR A T 19 2 R ik
90% , Ui I IX SETTUR A B T2 A 9. (IR A 1F T, 27 00 7
ARGEUR A, 18 {3 B IRAE RIS U T A A 2R IR A, 2 )
4y 41,57 60,78 78-2,78-3 85 85-1 ,85-2 88-2 88-4 87,
89,90-1,108 109 ,109-1,109-2, {5 W ix 18 {7 % U5 5 5 14
IR, 35.58.59.61.88-3.92 31X 6 173 B¢ 5 Sy — i ik i
PEo 88-1,100,136 3% 3 IR 22 o

L L s L ;

N ~H &N N > Oy H N O 0 D N o

| | | | | © oo | o S o o | | oA

vy 0 00 oo 00 o —-. = = o o
© o0 o0 o0 oo =N S =
- -

Bl FHMRZREESRETRIFS

Fig. 1

V&S
Genminating percentage Il %

Germination potential of tomato germplasm at low temperature and normal temperature
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Fig.2 Germination rate of tomato germplasms under low temperature and normal temperature
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Fig.3 Germination index of tomato germplasms under low temperature and normal temperature
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Fig.4 Germination damage rate of different germplasm resources of tomato
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Table 1 Subordinate function value of seed germination of tomato germplasm resources

R H A R R A R

R R B SR2E (]

Q?la T?;ties Genminfitiqg pu'tential Gcrmina.tion. percentage Germi.nation iydex Average membership Rj’rf]?ng
membership function value ~ membership function value ~ membership function value value
35 0. 67 abcede 0.84 a 0.16 g 0.56 abed 21
41 1.00 a 1.00 a 0.47 cdef 0.82a 13
57 0.95 ab 1.00 a 0. 54 bede 0.83 a 12
58 0.79 abed 0.76 a 0.45 def 0.67 abe 20
59 0.94 abe 0.83 a 0. 60 bed 0.79 a 18
60 0.97 ab 1.00 a 0. 65 bed 0.87 a 7
61 0.63 cde 0.77a 0.19¢ 0. 53 abed 23
78 0.98 ab 1.00 a 0. 48 cdef 0.82 a 15
78-2 0.95 ab 1.00 a 0. 57 bed 0.84 a 11
78-3 0.97 ab 1.00 a 0. 61 bed 0.86 a 8
85 0. 82 abed 1.00 a 1.00 a 0.94 a
85-1 1.00 a 1.00 a 0. 65 bed 0.88 a 5
85-2 0. 82 abed 1.00 a 0.25 fg 0.69 ab 19
88-1 0.19g 0.37b 0.08 g 0.21 ed 26
88-2 1.00 a 1.00 a 0.71 be 0.90 a 3
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Varieties enminating p()-tentlal Germma‘tlon percentage Germl.natmn 1.ndex Average membership Ranking

membership function value  membership function value ~ membership function value value
88-3 0.53 def 0.80 a 0. 30 efg 0. 54 abed 22
88-4 1.00 a 1.00 a 0.47 cdef 0.82a 13
87 0.95 ab 1.00 a 0. 60 bed 0. 85a 9
89 1.00 a 1.00 a 0. 46 def 0.82a 15
90-1 0.91 abe 1.00 a 0.48 cdef 0.80 a 17
92 0.42 ef 0.89 a 0.21¢g 0.51 abed 24
100 0.02 g 0.26 b 0.10 g 0.13d 27
108 0.97 ab 1.00 a 0. 58 bed 0.85a 9
109 1.00 a 1.00 a 0.77b 0.92 a 2
109-1 1.00 a 1.00 a 0. 69 bed 0.90 a 4
109-2 1.00 a 1.00 a 0. 65 bed 0.88 a 5
136 0.31f 0.38b 0.25 fg 0.31 bed 25

T RSN ING FRERR AN R A ) 22 57 1. 25 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences between different varieties ( P<0. 05)
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