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Research Progress of Response Mechanism of Zanthoxylum
bungeanum Maxim. to Low Temperature Stress

YANG Ying, LIANG Huaru,ZHANG Lingling, WU Xiugiao, WEI Lijuan, LIU Yiqing
(College of Horticulture and Gardening , Yangtze University/Hubei Key Laboratory of Spices & Horticultural Plant Germplasm
Innovation & Utilization, Jingzhou 434025, Hubei)

Abstract: Pepper (Zanthoxylum bungeanum Maxim.) is an important economic crop, integrating flavoring,
medicine, oil extraction and ornamental, which has a long history and is widely planted in China. China is the
origin of pepper and has found 45 species, 13 varieties, rich resources. Pepper like sunshine and have strong
survival ability. However, pepper makes the cultivation and promotion of the limitations for its relatively poor
low temperature resistance. Low temperature is the main environmental factor, which seriously affects the yield
and quality of pepper and impedes the sustainable development of pepper industry. In this paper, we reviewed
the current research status at home and abroad from four aspects, including the growth morphology, evaluation
of cold tolerance, physiological and biochemical changes, and molecular response mechanism of pepper. The
results showed that there are two methods to characterize the low-temperature tolerance of pepper: Natural
identification in the field and indoor low-temperature treatment. Related studies on physiological changes
in pepper mainly focused on four aspects: water content, biofilm structure (relative conductivity,
malondialdehyde) , antioxidant enzymes (superoxide dismutase, peroxidase) and osmotic regulating substances
(soluble sugars, soluble proteins, free proline). The exploration of molecular response mechanisms in pepper

has revealed multiple metabolic pathways that work together in response to low-temperature stress in pepper.
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Finally, this paper analyzes and looks forward to the current research direction of pepper in response to low-

temperature stress, in order to lay a foundation for further identification and evaluation of Zanthoxylum

bungeanum germplasm resources, research on cold resistance and the creation and cultivation of cold resistant

germplasm.

Key words: pepper; cold resistance; physiological mechanism; cold resistance mechanism; molecular

mechanism
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Fig. 1 Effects of low-temperature stress on growth and

phenotypes of Zanthoxylum bungeanum Maxim.
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Table 1 Distribution and categorization of the main production appellations of Zanthoxylum bungeanum Maxim. in China

s ] TRAEL it o B
Main production appellations Planting varieties Fruit colour
‘Hil =X Gansu appellation FIKTEH AT H] PILTIEMUCA 3
PUJIIF=IX Sichuan appellation PR PR /ML RRAIART TR LLAEM T AR A A
ZH” X Yunnan appellation MR KT IR JEAR KM ARAREE VA BN 32
FtM= X Guizhou appellation TILTHL PALTAERCR 3
TP [X Chongqing appellation R E TR JLM T KA DI TEHCRE 32
177X Shanxi appellation VAVEEaR VALTAERR R £
11477IX. Shandong appellation ESavia VAZIAEARCR
BV~ [X Shaanxi appellation G 5K TR L PLLLAERCH F
[R5 X Henan appellation Juia PLLLAERCN F2

WL B L S AR A £ AR IRL AR PR R A S BaR il

2 TEWHImELEEITEM
21 TEWMEBELEENFIE

FEL ) B B0 S 1 8 2 AL 35 HH () DS N 25
(FE2). HIE%EE 3 2R WA Y 7E H 8] 5 5%
B S T A B 409 3R UK 1Al HEHT JE M, vl B

RBL, RPUFENENE E W TTIE™ . ATk
TP T BL: — R R R A LT E R AR R AU
BRSO, WLIAR i % FERURT 27 S 50
T3 — TR R AT 00 9, il 0 S A B — A
MR, T I AER BLIErE-

[ e i
N W
[ B ) R ] RS T
oz Logistic J7 F£:
1 AR ki B s
TE, Gt
VAR AR
chilon GARAEHA s S
BB A R LA F
KFC AR
p— N o Al A T
%ﬁ%@g&iﬁ’ Ittt SRR
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Py B 2 4 i RS A
| |
[ D —— ]

B2 EMmEEEESE

Fig. 2 Identification method of cold resistance of Zanthoxylum bungeanum Maxim.

2.1.1 EWHBEERELE AR PTER
J1, 22T EEPVE 2012-2013 4 25 4 M XA A6 BUA
FAGOLHEAT T AR, e BUARIE R DL ST i 2%
S AL AU FE RE ) 25 57, BF AT F B AR IS KT R
E I AE AU A S 5 1) T FE R ) 5 AN [) ot o 2 o T
JEEF I W S 25 5 ) — A Bl FE AN [ 7 57 i A5 1

T M FERE RIS o A X
HEG L TEESG T, & RS IR RS EHX
BACRUR T R R R, AERZ T A 12000 hm?,
Ylfr 3211 hm?, 35 A% T E LT, L, il
e B TR A, T JRAE AU [B) R 35 R T A AEAR
FE H ARG SR RPIFERE ) , Bl B Y MR A



14

B WS FEABOCHI I P F) o AL A5 2 i 17

FRIAEARUSR AR Al A 7= S e T B
212 EWMEARELTE EHPIEHRENEE
T 1 A SO AS A) AE BRAR R Sy A T
YSE . B/NESEPILUACHI A6 2 M0k, X R
AR AEMUR TN S TR R A T
PEBE S G A AR RS 1 | A e T
EPUTENE A PRESBRUES I , 45 R & B S A PiIESS
FRIAEAER AT AR S, 5 S8 A b JE 1
I HRAL T AT E VRS b, IF HL T R AAEAR A 16 2F
SHWFICEM , IR SEAT S SR AT R S . R
S E 0°C . =2C . ~4°C . ~6 CHr IR 4 ab 38, 5F:
XTHUFEVEFS AR T AE |, 5 H KT I AE BB 2 R
ZEI G TR -4 °C, ¥ & SGE Rk SRR
H-6C.,
22 TEWMmESMEEEN

FH 2% 2 P, AS [RGB Fh ) B FE PR 25 S0
i 1 7T FE A6 LS P o A6 ARURR 355 HL A S 0 H
(P, Y24 AT FEF T 08 IR H i T 2
DA FH [] [ SR I ¢ 35 1 A e T AN 28 N AR T b 5
EVEM A T, URIEE R SR B BT DUR
PR S5 AR BRAS AR R PR ARG 0 (&1 2) , ST

(Citrus reticulata Blanco) . 3¢ H (Malus pumila
R2 HHIESWITH

Mill.) . ¥ (Populus L.) . iM% (Brassica napus L.)
/NG (Triticum aestivum L.) ZEAVEY) ) BT FEM 53 AH
L, AEABU BT FE AN A R AT I o R ek o 3 0 R
FHAR TR G K 3R T 2B 28R B, X 6 1y A Kt
HATPUIEME P, I e T3k L PE R JTH 2 it
FE S FPRTTC IR AZ 55 TCH 2 AR AU Sl Xl
RO A5 V3 o — 2R A0 A BEER AR  I0 E PEAR T 8 N Fh
TR B R LA A BT I, Horp 95 BAEARL SF AL
WERILR T BSRIWPLIERE T . HIA =3l 1 A
S i R T 2 A UL E A RS R I A LA R B i 21 )
JPSE T 24 SR I PLIERR T AR AERL > RUEAR
CIHL . T SE S AR H TB) B SR R R 5 AN AR BB
P2 URIG DL L3 T 3 AN Sh R BT IERE 7, Horh i
B> > R 380, CFAERBTIEYEEN A it
FEIAEE PR H A TG 95 BACA SRR RUEL K
ZIA R R ZLHL S5 G Fh 204 FEARU Tt PG I fig
FIAA A S A0 5, A A 04 b FE R 2Rl 5 A 7€
PERUIA DG o A5 38 3 B9 5 | ol bt A 285 b 280 A
R GIEMBTIEME M OCFR AR I, 15 26 B X A AR
AP PUIERR T, 51 A T AL I AERUR T JEPE
LT R T Mo IX B Fh ot , HETAEM P PTFERE ) Ak
AL

Table 2 Evaluation of cold resistance cultivars of Zanthoxylum bungeanum Maxim.
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Table 3 Effects of exogenous substance treatment on cold tolerance of Zanthoxylum bungeanum Maxim.

IR

HNEI A4 TR . IS LIReS SN B A LR 22530k
Allogene name Experlméntal Treatment method Effect and functional mechanism Reference
material
FCTEHE SEHNAALK SEIEMAL0.0.0025 % . SCTENE WG e e IR S AT [44)]
Chitosan oligosaccharide TEM 0.005 %.0.0075 %.0.01% . PEME & fb DA 16— A P ACRRUE M DX T) 5 £
0.0125 %MWt KPR i R A

VB AL g L AL Y o S B

e R RN i
WRRR — U e TR 2R 0.5%KH,PO, % ,0.5% SR AR S A T A [47)
Potassium dihydrogen phosphate . HERHA R BT Ui B Il e o i 3 AR T R AL
sucrose PB ARG A A A 7 i S BT
iR — A PritFEHR 0.2%.0.4%.0.6% .0.8% Wi TGy s I 2 o R ATV PR S i [68]
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