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Abstract: [ Purpose ] To investigate the effects of exogenous chitosan on physiological character-
istics of loofah seedlings under low temperature treatment, screening the optimal mass concentration
of exogenous chitosan. [ Methods] A pot experiment was conducted to study the effects of differ-

ent mass concentrations of exogenous chitosan on photosynthetic pigment content, relative conductiv-

Wi H . 2022-09-14 B HY]: 2023-04-15 W28 A HI: 2023-05-06
SFEATE . DU BT R RIS A (2021Y70307); PUJIAEZE T 2022—2024 4EBR 2E A A1
Fe BB ORI 5 H (GZJG2022-105). .
W%ﬁﬁ:%$MGW%ﬂ,%,kaﬁA,mi,@ﬁﬁ,i%M%ﬁ%ﬁ%ﬁﬁ&ﬁ%&ﬁﬁ%oEn3
E-mail: 49939450@qq.com o
“*ifi {F{F#& Corresponding author: 3k (1984—), Z, PWIINTIA, ML, Hfz, TEAHEEE TS 22
HEFAMFSE . E-mail: 95459425@qq.com "
W45 B & Mk . https://kns.cnki.net/kems/detail/53.1044.S.20230505.1051.003. html [=



https://doi.org/10.12101/j.issn.1004-390X(n).202209018
mailto:49939450@qq.com
mailto:95459425@qq.com
https://kns.cnki.net/kcms/detail/53.1044.S.20230505.1051.003.html

%2

getelly, A ST RO AL IS 22 INA) B () 2 299

ity, malondialdehyde (MDA) content, osmotic adjust substance content, antioxidant enzyme acti-

vity and mineral element content in leaves of loofah seedlings under low temperature treatment (8 °C).

[ Results | Under low temperature treatment, the contents of chlorophyll a, chlorophyll b, caroten-

oids, total chlorophyll, soluble protein, free proline, nitrogen and phosphorus in the leaves of loofah

seedlings decreased or decreased significantly, and the activities of superoxide dismutase, peroxidase

and catalase also decreased significantly, while the relative conductivity, MDA and potassium con-

tent increased significantly. After the application of exogenous chitosan, the contents of photosynthet-

ic pigments, osmotic adjust substance and mineral elements in the leaves of loofah seedlings in-

creased, the activities of three antioxidant enzymes increased, and the relative conductivity and MDA

content decreased. When the mass concentration of exogenous chitosan was 25 mg/L, the mitigation

effect on each index was the best. [ Conclusion] Foliar spraying 25 mg/L chitosan has the best ef-

fect on improving the cold tolerance of loofah seedlings, and it can promote the growth of loofah

seedlings and the absorption of nitrogen, phosphorus and potassium.

Keywords: loofah; chitosan; low temperature; oxidative damage; mineral element content

IR 2 52 M AR ) B A ) RN R 2 —,
WS EY R AE R R E R 5, I Ew AL
FERRRE 4, RIRNE (0~15 °C) AT HEHE Y
JoR R A 2 A A A AR S, XA L AR A
oy FUIREE B BRI X B
2R 25 i AR R 2 I, AT B M A A %l
MM, BEAROGAAE Y, BT HAE PR G
PR ST, B Rl i i I M R T
(MDA), SEUHYZ BRI EIET, AT
TN IGIRIREE , AEW A A 22 R R T R AR
YRR REMPUEAR S, BB Y
SRR PR BT B3E v, A i s B A T
JoT (A mT s M L T PR R B RO S I A R
) PR AR H QIR R R AN I TR, SRR
BT ED, ERBREEEN T, EY T
DL Z s RIE A A 3k, Hd, BA
LY AL R (SOD) . A ki (POD) Flid 4 fb
A (CAT) YR H hILERRA, AL
VEFREFE IR N [ SEGE R I # KF, TR 1k
FI R B A A B R AR W T R R R
MPERKEBRRRZ —, HP A N) fE P)
AP NVF 2 EEA VAL G PR B R,
MEAT, ZRR . aER . L — LAY
£, RIESBRER X BT W, JEifi
e L 40 O TR V2 1Y 3 40, A (K AT 40 i PN
HEENHE T, S 545N IN535 E
PRS-, HAT, C2kIEZR sy me

B, Hop, AN ) 2 s A
WE IR AT R Z —

R HE 0 2 e — FPAS [) Al AR
BT, ARSI N T DR AR, AN
VFZ 5 2 A Ak I N R A 25 T R A ALk &
Yy, i s 2R sha S HE R Y
A A E RS, MR R R R R O AE A
iR R AR AR R P R S,
BALEERIR . Ao RbE . LT B A A ity
BRI SEREEAA R L IR . Tk
IR ARE . S RUR R R, B
PR T Tl Al fnpE 2550, FE RpE ] i
B IR P A S MR B B R B, R
WAKE . REAYCEER . S EYARM
R EY . AR BR Y K AE
MERRHF IS b L. ANRSERBERE S S
VI B AR S N, AR AR TN VM, PR A
Koo ANEFERBEE A G AR ER . P ]
VS PEWERTI 220R 2 f . 4 ST SAUAh I T P R AH O
SER A AR IR AR PR AT R B B, R
Ab ¥ — 7 1 ] ARG A R MR RS A
F—Jrih, BEUEIEIN MDA i 1R &AL
DL SR AR S ERE T, R E A R Y
JopiE BT RS Ak, SERBEE A P
30 3 it FH T P AR BRI, s T K
IR sz AR R, ST R g5
PE, SRR TRl S,



300 Py I )y N = 22

9538 %

22)K (Luffa cylindrical) & FF} (Cucurbitace-
ac) 22 JN@ (Luffa) —4F R BRI, 440
JN. RPAE, RREKL, HEAmRBmt, 5
A AN . 35 D fife e AV R SE R A DR, 2 —
FPEA BAFRE DR BE S 22 5™ TEREE,
Iz R TR AT X, ONIARE S, 7ESE
PrAz = fi b, B RO s ol i R 8
AU 22 WA HE R KT, Wasm s Y
PR, BRI, ARERSE DL 22 NG A R,
PRI TR AL BT i TR0 5t A (] Jo 2 R 32 7 SR
2\ AR . BEMTYRESE. Pialk
it % 1 A B B 2R WO s e, DAB B % i
1o 22 IS Rt v P i i e SR B vk B, JF o
7 R Y S N FH PR A HE e B,

1 MR5E%

1.1 R R

DAY JIAE ML gz B b bk 22 TR
kL, HRRAGWAE, S, Fhr i s
My BB A7 Be gt . 72 FRMEN B RCER AR R
oA R E]
1.2 Wit

I T 2021 4 9—11 A 78 DU Al K22 B
FRRE AT o 2021 4F 9 1, SEREFPRILH 1) 22K
Pl 7, 7RO 10% 173 Ak S0 W TE
7 10 min, PS5 HBAKPES, WACE T34
PEARR GRS, PREEFRRAKS, T 28 C AT
BFRF TS, B ERE T R A T
(Vp);;k% Vgp=1:1) 1y 55 FLCiH, R K
P OB, PRERK S BIR 2R
AR R E SRR D (AR 9 em, & 7.5 cm),
BEEE 1 RR, BRI ST, B4 18 2.
B E T H A B, 4 2 d iR Hoagland &
FEMBEHE 1 Ik, BIREADNE 1 L, 2R Hoag-
land & FE R BC T M PUIK AR £5 945.000 mg/L .
HIRER 506.000 mg/L . ffR%E: 80.000 mg/L . WA
A 136.000 mg/L ., EIKERREE 493.000 mg/L .
BRERVE W 2.500 mg/L . WLALER 0.830 mg/L. IR
6.200 mg/L Bl 22.300 mg/L FilREY 8.600 mg/L .
FHIEREM 0.250 mg/L. ilRH70.025 mg/L. S ALE:
0.025 mg/L, 224K 3 4~5 B A, 1
B A Wit AN [R) BT R EE (0L 25, 50, 100 FH

200 mg/L) W 7¢ SRMEE WL, L 22 M TR BOK T i
W&, AW 25 mL, A 2 d Wi 11K,
ST 3R, WU EE HARE K 48 h #EATIKIR
VOSN

IR AL BT, K22 R4 B AN TR
A TG SR GEFEIA A 2 d RVE 1 IRIME
Hoagland ‘& F5), BN BRI 25 °C/
18 °C, JYeMEAM 12 /12 h (B /4%), YRR F
300 pmol/(m’-s), FXHRIE 75%. KEFE 24 h 5
WATIRAL R, FMRAAN . B/R0RE 8 /8 C,
SRR O R B R R i R . 22)K
YRR RN THFRAE N REYLHES ], IGEALRE 24 h
Je BUREHEA T HR R o 16 [R] B 1 B R it e 3R
WG AT HR AL P, AP 6 4L, AR
H3NER,
1.3 fEbrllE
131 tEBERSE

FREUT R 02 g, SRITRMIE (Vom  Vigw=
1 1) W@ Il T 48 3K a. HEERE b, 25
BN Z A G ) AR,
1.3.2 MIXTHESRABEFYR S E

FREL 0.1 g FH 0.5 em LA FTFL &8 4T L A -
A, A S0 mL BT, AL /K 30 mL,
CEFE R 150 v/min BEEHE 6 ho AL S &
R B FIKH TR (So) AN T2 (S)), F¥
IR K TS 30 min, ¥ ENE E IR 5 I E VA T
TR (Sy), IFITEAXTE TR AN S R=(S, -
So)/(S3—=Sp)x100%. 1] F P 15 >R FH ECHR L £
A ;s AR S RS S G-250 L
FE 5 PHERR S ok R PR = Ed 0 22 5 MDA
B R A L L R I
1.3.3 Pl I

B F 1.0 g, IIATIEAY 50 mmol/L #EfRZE
IR (pH 7.8 A R L IEMEEAER 1.0 g, 2 mmol/L
TR IVBEEEFN 0.1 mmol/L £ U 2 1R) Tk I
B, EAE 8mL, £ 10000 r/min KRB0
10 min, B VSRS TEESG D E . SOD iR
FHZGE U AR R 2 5 POD PR FH A A
AREEIE, LR8N A470 2246 0.1 2 14
il 1% B CAT T3 14 SR FH v T 90 0 v 7
PLEE v ff BT s AR 5 1 min N % H,0, 122 5 8
FRP,



%2

getelly, A ST RO AL IS 22 INA) B () 2 301

134 N. P. K& &

BT Byeetad i ghntint A 0.2 g, mb>
KW HySO, W 5 mL, #E4)id %, R
iR —it AL S AL AT A, R EERE
100 mL. 435I B E Ak . sHERT e fn k.
YO EIERE R E N, P K &P,

1.4 Hdmabrd

K HI Excel 2010 £z &, ] SPSS 22.0 #1174
YA IR 1T Duncan’s 2 % B EF W0, BE
BJLL - BELbREZE "R

2 HBRESH

2.1 EEEGRAHE T2 MYt aREE
1) 5 k)
AT SE R EAEE, (RRA IS
22 NG TP SR a RIS PR SRR
FIREAL, MERE b AR S RmEL, H2E
AR WK 5 IRAREX FRAH L,
TS 25 mg/L e JRMH ] i e i 22 NGt |
POLA AR S, BAREXT A3 23.90% .
40.30% F130.80%; 4 MM 50 . 10071200 mg/L
FERBENE, 22N R DA AR R IR
AR BRTC 12 35 28 A sl i eIk, BT

20 aN+0 ® L1450

mL+0 o L+100
s L+250L+200

a

> i bepe
Hh

be2bbb

d
a
b bI babb

T

ek a MR MAgR KSR
chlorophyll a chlorophyll b total chlorophyll carotenoid
H: NCHR, LKHE; 0025, 50, 100 F1 200 4351 A 5% R 5% H b
JUEREE, mg/L; AR/NEFRFIRESFWE (P<0.05); T,
Note: N. normal temperature, L. low temperature; 0, 25, 50, 100 and 200
indicate mass concentration of chitosan, mg/L; different lowercase letters
indicate significant differences (P<0.05); the same as below.

E1 ZEREMERLCETLNYELEEREENEN
Fig. 1 Effects of chitosan on the photosynthetic pigment
content of loofah seedlings under low
temperature treatments
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Fig. 2 Effects of chitosan on the relative conductivity of
loofah seedlings under low temperature treatments
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Fig. 3 Effects of chitosan on the soluble sugar and soluble protein content of loofah seedlings under low temperature treatments
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Fig. 5 Effects of chitosan on the activity of antioxidant enzymes in loofah seedlings under low temperature treatments
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