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Effects of different priming temperature on seed germination and cold re-

sistance of seedlings in tomato rootstock

WU Guoxiu', XU Youquan', SHI Cong’, LI Yang', LI Yanman', CUI Dandan', LI Shengli'

(1. College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China; 2. Henan Agricultural Product Quality
Safety and Green Food Development Center, Zhengzhou 450002, Henan, China)

Abstract: To screen out the suitable seed priming temperature, we studied the effects of different priming temperature on
seed germination, seedling growth and cold resistance of tomato rootstock using vermiculite as the priming substrate. The
results showed that compared with CK without priming treatment, seed priming at 10 °C, 15 °C, 25 °C and 5 °C/20 °C
could promote seed germination, increase seedling strength index, reduce chilling injury index and electrolyte leakage of
seedlings under chilling stress, and improve cold tolerance by increasing soluble sugar and soluble protein content, the ac-
tivities of superoxide dismutase, peroxidase and catalase, and root activity. The priming effect at low temperatures of
10 °C, 15 °C and variable temperatures of 5 °C/20 °C were better than that at room temperature of 25 °C. Among them, the
germination rate, germination index and seedlings strength index after priming at 5 °C/20 °C were 1.58 times, 5.90 times
and 2.43 times that of CK, respectively. Under low temperature stress, the soluble sugar and soluble protein content were
4.0 times and 1.5 times that of CK, respectively, and the cold damage index of 5 °C/20 °C treatment was the lowest. Ac-
cording to the above indexes and the membership function values of the cold resistance, it can be seen that the priming ef-
fect at changing temperature of 5 °C/20 °C was the best, followed by the constant temperature priming at 10 °C and 15 °C.

Key words: Tomato rootstock; Priming temperature; Seed germination; Chilling stress; Cold tolerance
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Table 1 Vermiculite priming temperature setting

°C
Ak 2R 31K IR L

T(5) 5

T0) 10

TA5) 15

T20) 20

T(25) 25

T(5/20) 5/20

T(10/20) 10/20

T(15/20) 15/20
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Table 2 Effects of different priming temperatures on seed

germination of tomato rootstock

4b 3 REFHI1% K1Y REFIREL

CK 0.0+0.00 h 44.0+3.06 £ 3924029 g
T(5) 4.0£1.15¢g 56.0£3.02 ¢ 7.42+1.18 f
T(10) 28.0£3.05 ¢ 72.0£2.31b 12.79+1.01 ¢
T(15) 38.7£291 ¢ 71.3£5.21 be 17.07+1.65 ¢
T(20) 27.3+4.37 ef 58.7£3.53 13.60+1.56 ¢
T(25) 35.3+2.40 cd 64.0£5.03 d 16.36+0.66 cd
T(5/20) 59.3£0.67 a 69.3£4.67 ¢ 23.11%£1.22 a
T(10/20) 50.7£2.40 b 78.0£3.06 a 20.96+0.70 b
T(15/20) 24.0+£3.06 f 55.3+2.40 ¢ 11.57+£0.83 ¢
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Table 3 Effects of different priming temperatures on morphological indexes of tomato rootstock seedlings

phstl Fk 5/mm ZEH/mm Hb b g Hb T R g PANEEEi=R

CK 137.6742.96 a 2.76x0.07 b 3.04+0.22 b 0.32+0.06 d 0.07+0.003 d
T(10) 131.00£18.73 a 2.92+0.35a 3.25+0.55b 0.38+0.08 ¢ 0.10£0.020 ¢
T(15) 138.00+28.73 a 2.83+0.41 a 4.51+1.17 a 0.57+0.14 a 0.15+0.030 b
T(25) 147.70£13.57 a 2.89+0.23 a 3.61+0.54 b 0.49+0.13 b 0.14+0.020 b
T(5/20) 103.67£1.76 b 2.94+0.07 a 3.06+0.05 b 0.47+0.04 b 0.17+0.003 a
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Fig. 1 Effects of different priming temperatures on root
activity of tomato rootstock seedlings under chilling stress
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Table 4 Effects of different priming temperatures on
chilling injury index of tomato rootstock seedlings under
chilling stress
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Fig. 2 Effects of different priming temperatures on

electrolyte leakage rate and superoxide anion content of

tomato rootstock seedlings under chilling stress
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Fig. 3 Effects of different priming temperatures on
chlorophyll , soluble protein and soluble sugar content of
tomato rootstock seedlings under chilling stress

« 82 -

A 5 dJE AL TSR0 A FEH 4R & & T,
FoA AL BRI AN R B2 F P&, B T (5200 4L B EE CK
B 32.03%, (HILAR 3 M ELS CK Z 7 AR
#. W 3-B Al 51 ARE AT, TA0O W al & B
REE¥RERT CK LHA IR SdE, T
(10).T(15).T(25) T(5/20) {0 % 1 5 i & &=
I3 CK K 1.84 f5.1.26 15 .1.65 15,147 1%, 5
CK ERZ#5%. HHE 3-C il &, KERT, T25)
A B PR T I AR R W R T CK R At AR 3 T
T C10) 4 P (1) w7 M 0 2 5 0 2 25K T CK A HoAth
AR AR IR M8 5, TCLO) AT T (5/20) b B 1 AT ¥ 14
B B ORI 0, 43 SR AR IR R 1R 3.09 £5 A 1.46
£ 51 CK A1 T (25) 4b #4375 P A% 38 7 PR AR T
69.18% 1 71.13% : iR Wi 5, T(10) . T(15) . T(5/
200 /b B AT E R SRR E S T CK, 2l 2
CK ] 2.14 £5.3.18 f5.4.04 £,

23.5 ARG RR B KR G T & e 4 9 AR
B E A%l I 4-A 050 AR M ET, T
(25 4bFR 1) SOD J& P&, 3 5 T CK A Al Ak
IR 5 d JE, B CK 4h, %40 EE [ SOD i ¥ 7t
B, TC10) VT (15) . T(25) VT (5/20) b3 73 51 LA IR
AT TF T 74.41%.50.52% 8.43%+33.33% , HLAK iR
J& ) SOD %443 1l /& CK 1) 1.95 £%.1.93 £%5.1.80
FEF11.52 £, ¥R Em T CK. HIE 3-B W& H K
HERT TQ25) A1 T(5/20) 4L ¥R () POD % M5, 5
CK FHFAh 2 b3l 2 B2 7 KR IA S B T
(15 AL ER ) POD & VT iy 4, Fo A 25 4b 2R ¥ 35 A
AR B PRI, Forb CK IR B AR 2 K, BB (KR AT P
ik 75.44%, T(10).T(25)5 T(5/20) 4 POD i%
P U] 45 5] B3 AR L T B A 17.69% 0 10.97% + 44.48%
H¥EREET CK. HE 3-C ol A1, KR 5 % b3
CAT & A B+, Fe PRI AT T(25) A BR i) v
PRI 5 AR B A S5, TQ10) AR FE ) CAT 35 M I
ERTHE R 80.86% , Hidi P& CK 7 2.00 5, T(25)
T(5/20) kb HL ] CAT y& M B2 5 F CK.
3-D "] F& R BT CK Al T(25) A FR A APX T 1
B E T HALAE RE A JE , TAS AL APX
VT e, HAb AR B A APX I YRS BEAK, TC(10) T
(25).T(5/20) F1 CK ) APX 3 I B AR 6L 1T 2 ) b
KT 17.33%.45.98%.55.88%F1 20.43%, T(15) &b ¥
1) APX 3G ML CK 1 1.16 1%, W& /T CK, 1 4
Tl AbHE$5 B KT CK.

23.6 R 5| KRB IHK R A T & e ) At oh
MR Ry LA R 5 T, B AL ER A TR A



R BE R T

F11 FME T 5 55« AN [F) 51 R Ui B2 o 2 Al AT 1 6 B 4 Ve i 4 1P FR) 5 7
A 500 - OCK @T (10) &T (15) @aT (25) OT (5200 g 1600 - OCK OT (10) @T (15) OT (25) BT (520)
L a a
430 . 1400 | a a
400 {_ - a
~ T ~ L i T
0 | i W = B
5 300 | AR = 1000 o be
2 c i < o
T ¢ % &5 800 f o
= 200+ :S il = 600 | o -
o 150 | \ 5] Q % a b=
S - £ a0 | & .
100 | \~ %) 2 .
* 5] 200 b5 -
so | » \ it 5 -
AN o % [ﬂ.
JHp3E I ) /d JHp e B ] /d
c D
400 ¢ OCK OT (100 BT (15) @T (25) BT (520) OCK @T (10) @T (15) @T (25) OT (520
350 ¢
350 a a
2 300 _} A T T
Bl T 2 ¢ ¢ A b
: i b w0 250 | C L&Y d
2 20 | N - PRI g
P L s e < 200 = / e
= 200 . a [ 7[R 2 il | d
: , 9 = o o
Eis | X SN o R
< IN 5% . Bl = c
© 100 N o 2100 B EY
50t §: % 50t 55%“%
N K58 gl =
0 IN o . HARS

Jolh B [ /d

0 5
Jilpa6a I ) /d

4 AREI5ILEEMNREME T EMREASERALEEENRME

Fig. 4 Effects of different priming temperatures on autioxidant enzyme activities of tomato rootstock

seedlings under chilling stress
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Table 5 Comprehensive evaluation of cold tolerance indexes of tomato rootstock seedlings under chilling stress induced by
different priming temperatures

e s R B

AERE WREH WMRRREE OBEMSTEE O UAEAERSE EMERARS R WIEEES R Rt
CK 0.00 0.00 0.00 0.25 0.18 0.00 0.00 0.43
T(10) 0.72 0.95 0.91 0.00 0.79 1.00 0.38 4.72
T(15) 0.87 0.75 0.52 0.60 0.74 0.31 0.72 4.50
T(25) 0.28 0.26 1.00 0.42 0.65 0.78 0.04 3.44
T(5/200 1.00 1.00 0.81 0.98 0.35 0.56 1.00 5.71
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