DOI:10.13925/j.cnki.gsxb.20240056

A AR MR A E HR A e

EHA, RILEFE', XBE', BB, RE, FR", HES, THA"
CHAFA¥RFER, RERFRELESHRAFANAEAELLRE, HEA AT 832003; " HBR UM FHE
E LM LA, SEARF 830000; "FHERILAFAFENZEEAFK, BEAKF 830000)

WE: [Br] HAAFEMRRMELIET, PR RFE & BRI B SN 22 57, B R AR SR
PUOEREE. [AE) DU X rHmig” Ak (A SEvEss) FISIFhm  RIENTHNT AR 1a BRI
B RN LEMCRIA LW 757%, S AGERPMHE 5 & A8 A E AR FAGR &1 (-4°C. -6°C. -8°C. -10°C. -12°C)
ANFIFRFEERFE] (6 hy 12 hy 18 h 24 hy 30 hy 36 h. 42 h. 48 h) FE AN HL 556 | B S b4 i {h B (Superoxide dismutase,
SOD) V&TE. A ERE (Catalase, CAT) VETE. % ALYIEE (Peroxidase, POD) FIVATE . WA LRSS 4= B
FRIAEACAT DL, LABA 58 AN R AR S P E 25 IR 26 18 T IR 320 (8] . (48R Y BEE M aIRBE M R I%, e
BOFF R0 IR 1 SRR AR S 3R, SOD ik, CAT 3%, POD itk WVAMEERAS R, AlEMERS &
B TS [F—KIE T SOD i& k. CAT i&TE. POD jft:. FIVATES A& &b A IR RREEN R 1 K RIS T &
TREEaS, AR SRMTAMERE S RS R BT BEEM AR RS, CRJBIEOR R R X HIKIR
BT 5. BRI S E-4°C FREZ S 48 h DL L AURIEME, -6 C T REZ S 36h, -8C FREZ S 30h,
-10C NREAZ 18 h, -12°CFREASZ 12h, 1 ‘MINER’ ZIELE-4CHI-6'C FREZSZ 48 h L EMGRMNE, -8°C T AR
3% 42 h MAREMG, -10CTFE%36h, -12CTFA%30h. [£it] MR FMEEEERT REMRYF,
UM 3 Z R A BT RZ B AT RE T 5. B U4 RO HAb M X AR 51 by ARG AHE B AR 2 5 Ak

o
KR AR BUSEME; ARIRMME. BUEAEE
hEDHS: S6654  MEAFERRD: A XEHS: 1009-9980(2024)06-0001-08

Physiological and biochemical response of two pomegranate cultivars to low
temperature
HUANG Mengzhen!,CHAI Yagian!,GUAN Sihui',Yang Yuanling',SONG Juan’,TANG Cheng'*,Yang
Lei%,Diao ming'*

('College of Agriculture, Shihezi University, Shihezi 832003, Xinjiang, China; *Institute of Horticultural
Crops,Xinjiang Academy of Agriculture Sciences, Urumqi 830000, Xinjiang, China ; 3College of Forestry and
Landscape Architecture, Xinjiang Agricultural University, Urumgqi 830000, Xinjiang, China)

Abstract: [ Objective] The study investigated the dynamic response variations in physiological indices of
two different varieties of pomegranate branches subjected to various low temperature stress treatments, with
the aim of elucidating the cold resistance traits of the '"Tunisia soft-seed' pomegranate. [ Methods ] Using
"Yecheng Sour Pomegranate' (cold-resistant) from the main planting area in Xinjiang and the introduced
'"Tunisia Soft-seed’ pomegranate la branches as experimental materials, an artificial simulation of
low-temperature environment was employed. The relative conductivity of branches, activities of Superoxide
Dismutase (SOD), Catalase (CAT), Peroxidase (POD), soluble proteins, soluble sugars, were observed after
low-temperature stress under different conditions (-4°C, -6°C, -8°C, -10°C, -12°C) and durations (6 h, 12 h,
18 h, 24 h, 30 h, 36 h, 42 h, 48 h). Use branches with a freezing time of 0 hours at room temperature as a
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control. Perform physiological and biochemical analysis on the sample after thawing for 8 hours. The
determination of conductivity should be carried out immediately. For the determination of other indicators,
the branches should be flash-frozen in liquid nitrogen after marking and then placed in a -80°C freezer for
measurement and retrieval as needed. When conducting branch measurements, select the tough bark part of
the branch and perform three repeated measurements. The relative conductivity is measured using the
conductivity method. The activity of superoxide dismutates (SOD) was measured using the photochemical
reduction method of nitrogen blue tetrazole (NBT).The peroxidase (POD) activity was measured using the
guaiacol method. The activity of catalase (CAT) was measured by UV absorption method. The soluble
protein content was determined using the Coomassie Brilliant Blue method. The soluble sugar content was
determined by the anthrone colorimetric method. This aimed to determine the longest tolerance duration of
different pomegranate varieties under various low-temperature conditions. [ Results ] This study used the
annual branches of 'Tunisian Soft-seed' pomegranate and 'Yecheng Acid Pomegranate' as experimental
materials to study the changes in relative conductivity, SOD activity, POD activity, CAT activity, soluble
protein content, and soluble sugar content during the dormancy period, under different low temperature
treatments and durations. The correlation analysis of various physiological indicators was conducted, and the
following conclusions were drawn:(1) Under different temperature and low temperature stresses, as the
temperature decreases, the changes in physiological and biochemical indicators of 'Tunisian Soft-seed'
pomegranate and "Yecheng Acid Pomegranate' are basically consistent, but the rate and magnitude of
changes are different. As the temperature decreases, the relative conductivity, SOD activity, POD activity,
CAT activity, and soluble protein and soluble sugar content of the annual branches of the two varieties of
pomegranate all show an upward trend. From the perspective of the entire low-temperature stress process,
the relative conductivity value, soluble protein content, and soluble sugar content of '"Tunisian Soft-seed'
pomegranate were higher than those of 'Yecheng Acid pomegranate' to varying degrees under five
low-temperature stress treatments, while the SOD activity, POD activity, and CAT activity were lower to
varying degrees than those of ' Yecheng Acid pomegranate'. Moreover, the relative conductivity value,
soluble protein content, and soluble sugar content increased more than those of 'Yecheng Acid pomegranate',
while the increase in SOD activity, POD activity, and CAT activity was smaller than that of 'Citric Acid
pomegranate'.(2) Under different time stresses, with the extension of time, the overall trend of physiological
and biochemical indicators of the two pomegranate varieties is basically the same, but the rate and speed of
change vary among different varieties. With the prolongation of stress time, the relative conductivity value
and soluble sugar content show an upward trend; SOD activity, POD activity, CAT activity, and soluble
protein content showed a trend of first increasing and then decreasing. From the perspective of the entire
low-temperature stress process, the relative conductivity value of 'Tunisian Soft Seed' pomegranate is small,
with low SOD activity, POD activity, and CAT activity. The content of soluble protein and soluble sugar is
low, and the peak time of SOD activity, POD activity, and CAT activity appears earlier.(3) Based on the
analysis of all physiological indicators, the "Tunisian Soft-seed' pomegranate can withstand low temperature
stress for more than 48 hours at -4°C, 36 hours at -6°C, 30 hours at -8°C, 18 hours at -10°C, and 12 hours at

-12°C.However, ‘Yecheng Acid Pomegranate’ can withstand low temperature stress for more than 48 hours



at -4°C and -6 'C, 42 hours at -8 'C, 36 hours at -10 C, and 30 hours at -12 °C .The cold resistance of
“Yecheng Acid Pomegranate’ is stronger than 'Tunisian Soft-seed' pomegranate. Provide reference basis for
further promotion and application of cold prevention measures for the two varieties. [ Conclusion ]
Pomegranate seedlings of 'Tunisia soft-seed ' could tolerate low temperature stress for more than 48 h at -4°C,
36 hat-6C,30hat-8°C, 18 hat-10°C, and 12 h at -12°C. Whereas 'Yecheng sour pomegranate' seedlings
could tolerate low-temperature stress for more than 48 h at -4°C and -6°C, 42 h at-8°C, 36 h at -10°C, and
30 h at -12°C. 'Yecheng sour pomegranate' was more cold-resistant than '"Tunisia Soft-seed' pomegranate.
The cold resistance of 'Yecheng Acid Pomegranate' is stronger than that of 'Tunisia Soft-seed’' pomegranate.
The cold resistance mechanism is mainly due to the strong anti-oxidation and osmotic regulation ability of
branches. The results provide reference and basis for the introduction, introduction, cultivation and
popularization of pomegranate in other areas.
Key words:Pomegranate ;Cold resistance;Low temperature stress;Antioxidant enzymes
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Figurel Changes of relative electrical conductivity of branches of two varieties of pomegranate under
different low temperature stress
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Figure 2 Changes of SOD activity in branches of 2 pomegranate varieties under different low temperature
stress
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Figure 3 Changes of POD activity in two varieties of pomegranate branches under different low
temperature stress
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Figure 4 Changes of CAT activity in branches of 2 varieties of pomegranate under different low

temperature stress
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Figure 5 Changes of soluble protein activity in branches of 2 varieties of pomegranate under different low
temperature stress
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Figure 6 Changes of soluble sugar content in branches of 2 varieties of pomegranate under different low

temperature stress
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4 £5i
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