: & e AF
: 20212112079 BEARA: 10759

AFFKRE

'RIEHTEAY AMEXIHRIRAIN N & & 3R

E iR

F fo# akuh B K
5 #H T B

WE EFER
o % # R
+ ¥4 R
FooR W B R TRERARA
e e REB

W BT
2023 F 11 A



Study on the Response of 'Tunisia Soft-seed' Pomegranate to Low

Temperatures and Measures for Overwintering and Cold Protection

A Dissertation Submitted to
Shihezi University
In Partial Fulfillment of the Requirements
for the Degree of

Master of Agriculture
By

Huang meng-zhen

(Agricultural Engineering and Information Technology)

Dissertation Supervisor:Prof. Diao Ming

AR. Yang Lei

November,2023



AT K S AL SOMB 2 75 I B A P 43 A

LR SO A

AN BT R M A0 SR LEIR I 4R 5 FIEAT (OB F0 AR LA (B FORR . 98
FRATA, BRXCrhELEWSI ARSI, KGR IULA N B2 RS siR S L KBt
FORRSR . XA ST 5T (4 TR B TR0 AN A AAAA, S EAESC R T IR IR R

i%%ﬂ

wass: RIGA wE: 2003 %)) A 8 H

it FH A= B

FEANFEETRAMTREARRE., ERAARHNME, FRARRE SR
I 1A B R EE TSR EHAIE T S T RR AR AR . A AR A G0 S R
TR IF RV . AAL B AT BVF AT A K 22 608 ST AT R B PR SR PR 2R 55
AU LR SCHIFR R B gn AR . ORI 2 B0 SCE AR )R & T A HLE

T, BB A, s 200 1) A 8 B
G4 /] \;VH W 2022t (] A ¢ H



e

[HMY REHEA AMAA G REMB R PO B & &R U O 4 K0 58 A
R AR X G PR 2 — . ERHERLHE, RREFEZHL RGP ARENE
PR B IO F= BT R EE R R . Bk, ARIG— AT RGP ARSI & A ]
R AL 2 ¥ A B N, oS H BT TERe M, UMD TE B SB M [X 51 bRk B S ) R AR b 18 S AN
07T, I A AT R RIERLRH RS R A TR AN (R B SR A e (R B B R,
DUSATR % & B BTSSR A48T, BN RIBIEN AR 24l 5 IR R R S5 HR SR

[779:) Dras 1R X ) IR AR G FEMEsR) FISIRhm RJe Mok AR — A
SFRIEAPEL, AT FURIR PP EAL T, PIAS SR AR 2k I A SRR AR I B B2 7, B AESR
N CCRBETEA ARMTIERE: DL LA CRIBETER ARONAM, B 3 M LR
T 7 AR R 3L 21 AN, B A R ERRSER I T, A0 AR JE L PR R AR A A
A RERE CREMPF AMKEFEN: BL3FEAE “RENEKN ARy, #
20 EBRLURMIBCE 5 FRT 19 B BCE 2 M FERIEIE, WA B EET ARG TSN, LR
M3 W A 2R P FE A it

[ 45504t ]

Lo CTRJBITE ARG 14 A A e o 1«

(1) BEEMEERER TR,  RIBHPOH AR RO | FEARR SRR S
EBEAE AR (Superoxide dismutase, SOD) . A EES (Catalase, CAT) JEPE. T4k
VIl (Peroxidase, POD) V&VE. PIVEMEER A& &E. EMHES &S EFHES . F—KiE T SOD
WL CAT V&1 POD W& FIVATEEE (& S B A IR FF ST K 2B T a5 TR,
Xof L AN VA RS S B 2 EAHEA.

(2) BEEMHERERIFER,  RIGHIP AR IR AR SR (14 2 B 7] 47 5
RJEWHF ARBYTTE-4C FREZZ 48 h UL EIIRIEMNE, -6°C FREZSZ 36h, -8C FREZZ
30h, -10CFREASZ 18 h, -12CFREAZ 12he 1 ‘MR AR HT{E-4CH-6'C FREZSZ 48 h
PLEMRIE I E, -8°C FAEZAZ 42 h FRIEMNE, -10C FE% 36h, -12C FZ230h. ‘HIER
AR R T (R AR

2. R AP A

WMEBATAURIES, EAEGHLPTERET, “RENPH AR EMERE, &R
TP E R R i 5 78 ARG AT, A ReBr e CRJBHIPH AREZRE . RS HE
T -HAR 5+ s DA R BT+ S R+ e ) 7 S B T SR A R 22 A R A ORI, B PTR R a
TR TRR BE (RIR R . H P38 B A H IR, HLOE AT H ORI+ 1 15em By S it T~ 7 25 11

I



CRIEEEF AR E R (RERRE8.3%) W LAHE N A . Sali i SR M Bt ks I
ABEXS CRIEWPHF ARER RUFHIPTEIIRECR, RN A 15 @/ D F 72 78 v
RE S DRAE R A B 2 4l 46

R R, PUENE; (REPRE; PUEALEE; BiTERE

II



Abstract

[ Object] 'Tunisia Soft-seed' pomegranate with high yield, excellent fruit quality, soft seed edible and
other characteristics and in recent years, Xinjiang pomegranate has become one of the important introduction
of cultivars in the main planting area. However, because of its warmth and fear of cold, low-temperature
frost damage is an important factor that restricts the success of '"Tunisia Soft-seed' pomegranate cultivation
and yield formation in Xinjiang. Therefore, in this study, on one hand, we investigated the physiological
responses of young 'Tunisia Soft-seed' pomegranate branches to different low-temperature treatments, and
revealed its cold-resistant characteristics, with a view to providing reference and basis for the introduction of
cultivation and popularization of "Tunisia Soft-seed' pomegranate in Xinjiang. On the other hand, we
investigated and analyzed the protective effects of different wintering measures of '"Tunisia Soft-seed'
pomegranate in the field and cold greenhouse, and screened out the suitable wintering measures, aiming to
provide a reliable theoretical basis and technical support for 'Tunisia Soft-seed' pomegranate's safe wintering.

[ Methods ] Using the cold-tolerant 'Yecheng sour pomegranate' from the main cultivation area of
Xinjiang and the introduced 'Tunisia Soft-seed' pomegranate annual branches as test materials, we studied
the differences in the dynamic response of physiological indexes of the pomegranate branches of the two
varieties under different low-temperature stress treatments with the aim of revealing the The cold-resistant
characteristics of 'Tunisia Soft-seed’' pomegranate were investigated. Using one-year-old 'Tunisia Soft-seed'
pomegranate as test material, a total of 21 treatments were set up with seven physical protection measures
under three soil cover thicknesses in the open ground to determine the The temperature and humidity
changes around the pomegranate trees were measured, and the frost damage of 'Tunisia Soft-seed'
pomegranate in the following spring was investigated and analyzed. 3-year-old 'Tunisia Soft-seed'
pomegranate was used as the test material, and five kinds of cold protection measures were set up in 20
companies and two kinds of cold protection measures were set up in 19 companies, and the cold protection
measures were investigated and analyzed. Investigate and analyze the frost damage of pomegranate in the
following spring in order to screen suitable winter protection measures against cold overwintering.

[Results]

1 Physiological and biochemical response of '"Tunisia Soft-seed' pomegranate to low temperature:

(1) As the stress temperature decreased, the relative electrical conductivity, Superoxide dismutase
(SOD) activity, Catalase (CAT) activity, Peroxidase (POD) activity, soluble protein content, soluble sugar
content, and soluble protein content of the annual branches of 'Tunisia Soft-seed' pomegranate and
'"Yecheng acid pomegranate' were found to be higher than those of '"Tunisia Soft-seed' and "Yecheng acid
pomegranate'. (Catalase (CAT) activity, Peroxidase (POD) activity, soluble protein content and soluble sugar

content all showed an increasing trend. At the same low temperature, SOD activity, CAT activity, POD
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activity and soluble protein content showed a trend of increasing and then decreasing with the prolongation
of low temperature, while the relative conductivity and soluble sugar content showed an increasing trend,
and the activities of SOD, POD and CAT were positively correlated with the cold resistance of pomegranate.

(2) With the decrease of stress temperature, the tolerance time of 'Tunisia Soft-seed' pomegranate and
"Yecheng sour pomegranate' to low temperature was shortened. 'Tunisia Soft-seed' pomegranate seedlings
could tolerate low-temperature stress for more than 48 hat -4°C,36 hat -6°C, 30 hat-8°C, 18 hat -10C,
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 hat-8°C, 36 hat-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 sour
pomegranate' is stronger than that of 'Tunisia Soft-seed' pomegranate.

2, Studies on cold protection measures for'Tunisia Soft-seed' pomegranate:

Xinjiang winter climate is cold, in the traditional buried soil cold protection measures, 'Tunisia Soft-
seed' pomegranate still occurred serious frost damage, need to take other physical protection measures and
mulching combined way, in order to better avoid 'Tunisia Soft-seed’ pomegranate suffered frost damage.
The results showed that the cold-proof measures of straw curtain + steel bar + soil covering and straw
curtain + plastic film + soil covering had a good effect on the safe wintering of soft-seeded pomegranates,
which could effectively improve the humidity, daily average temperature and daily minimum temperature of
the pomegranate tree microenvironment, and the overall frost damage of '"Tunisian Soft-seed' pomegranates
covered by straw curtain + plastic film + soil covering 15¢cm cold-proof measures was the lightest (frost
damage index 8.3%), which could be popularized and applied.Cultivation of plastic greenhouses facilities
alone does not provide good frost and drought protection for '"Tunisia Soft-seed' pomegranates, and the
construction of small arches in cold greenhouses and the covering of grass curtains on them can ensure the

safe overwintering of soft-seeded pomegranates.

Key words:Pomegranate ;Cold resistance;Low temperature stress;Antioxidant enzymes;Cold protection

treatments
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