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Effects of chitosan oligosaccharides on watermelon seedlings with differ-

ent salt tolerance under NaCl stress
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Abstract: [Objective]Chitosan oligosaccharides (COS) can induce plant resistance to biotic stress and
abiotic stress, and the effects of COS on physiological characteristics of watermelon seedlings with dif-
ferent salt tolerance under NaCl stress were investigated, in order to provide a theoretical basis for wa-
termelon resistance breeding and watermelon cultivation in saline-alkali land.[Methods]Two watermel-
on materials, ‘“HQ-2" and ‘HQ-3’, were used to study the effects of COS on the dry and fresh mass,
photosynthetic pigment content, SOD, CAT, POD activity and MDA content of watermelon seedlings in
different treatments. ‘HQ-2" is self line material, which is one of the parent materials of the main variet-
ies. “HQ-3" is a double haploid material. The selected materials are homozygous and the characteristics
are stable, so as to facilitate the follow-up study of molecular biology. Four treatments were set up, in-
cluding CK (water), T1 (180 mmol - L' NaCl), T2 (only COS), T3 (180 mmol - L' NaCl+COS). 30 mL
of solution was added for two days after solution treatment, and fresh water was added for control, for a
total of 10 days. After 10 days, relevant indexes were determined. Direct measurement of biomass and
the contents of photosynthetic pigment, antioxidant enzymes and MDA were completed according to

the guidance of plant physiological experiment.[Results]The results showed that the addition of 1 g- L
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chitosan oligosaccharide could improve the biomass and the content of chlorophyll a, chlorophyll b and
carotenoid of ‘HQ-2’. For salt resistant material ‘HQ-3", the fresh and dry weight of root between the
three treatments and the control group, has no significant difference. But the fresh weight of root in the
control group was the maximum. There was no significant difference in the fresh weight of the above
ground among the treatments, and the fresh weight of the above ground of the control was the maxi-
mum. The photosynthetic pigment content of ‘HQ-2" was significantly lower than that of ‘HQ-3", but
there was no significant difference between the treatments. The SOD activity of T1 treatment was signif-
icantly higher than that of the other three treatments of ‘HQ-2’. Except CK, the activity of SOD activi-
ty in other treatments of ‘HQ-3’ was higher than ‘HQ-2’. For the salt resistant material ‘HQ-2’, the
POD activity of T1 treatment reached the highest of the four treatments, while for the salt resistant mate-
rial ‘HQ-3’, the POD activity of T2 treatment was higher than the other three treatments. CK had the
lowest POD activity. The POD activity of T3 was significantly lower than that of T1. Under T2 treat-
ment, POD activity of “HQ-3’ was significantly higher than that of ‘HQ-2’. The CAT activity of T1
treatment of ‘HQ-2’ was higher than CK. Salt stress had an effect on salt intolerant materials, which in-
creased the content of H.O,, and then promoted the CAT activity. However, the addition of chitosan oli-
gosaccharide under salt stress could inhibit the damage of salt stress. The CAT activity of T2 treatment
was significantly lower than that of the other three treatments of ‘HQ-3". But CAT activity of T1 treat-
ment was significantly higher than CK. Under T1 treatment, CAT activity of salt resistant material ‘ HQ-
3’ was higher than that of salt resistant material ‘HQ-2’. Except T2 treatment, CAT activity of salt re-
sistant material ‘HQ-2" was higher than ‘HQ-3’. The content of MDA in T1 treatment was significant-
ly higher than that in other treatments of ‘HQ-2’, which was 1.38 times of CK. The content of MDA in
T2 treatment was significantly lower than that in T3, and there was no significant difference between
CK and T2 treatment. For salt resistant material of ‘HQ-3’, the MDA content of T1 and T3 treatments
was significantly higher than that of the other two treatments, about 22.1 and 21.6 percentage points
higher than CK. The MDA content of T2 was significantly lower than T3. Under T1 and T3 treatment,
the MDA content of salt resistant materials was significantly higher than that of salt resistant materials.
[Conclusion] The results showed that under 180 mmol - L' NaCl stress, 1 g+ L' chitosan oligosaccha-
ride could improve the salt tolerance of watermelon seedlings and alleviate the harm of salt stress to a
certain extent. In addition, comparing the watermelon materials with different salt tolerance, it was
found that the effect of chitosan oligosaccharide was more obvious to the non salt tolerance materials,
and the salt tolerance materials themselves had a certain tolerance to salt stress, but the effect was not
significant. The effects of the optimum time and the mechanism of chitosan oligosaccharides in differ-
ent salt resistant materials need further study.
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Table 1 Material properties

5 Code  §1E Properties
HQ-2 AN &, B RUERGIRDE AR K s, ISR B 228 d
Salt intolerant, early maturing, oval fruit, growth potential is strong and fruit development period is about 28 days
HQ-3 i &, 528 SRSIRE AR 4, R T IIZ 28 d
Salt tolerance, early maturity, round fruit, growth potential is medium, fruit development period is about 28 days
1.2 7H& 122 MRAEIRA Ty & MRAZEEE R BREARP

121 KBt R IR A L RS
emx10 ecm B IR PR B RN V el V =101,
R VU N B G R P — O 30T, 22 A A B 5 — 30
G, 4 ) A IE 7K < 180 mmol - L' NaCl # ¥ ( B
10.53 g- L' Ol 1 g- L' COS ¥ b B CRR 48 mir A Hf
TR A PO R LD (3R 20 BN AL EE 3 1K
ERRIREE 15 HRehE . KB4 %M 30 mL
TR TRHEAR 2y v A0 FE 2 d, 0 HRZH R I & Bl KA S
SIEAEFE 10 d JE 0 P8 JICA)) A 50 A B AR A 48 b
AT I5E
Fz2 WAEHE
Table 2 Treatment methods

R sl LA e S
Material Treatment NaCl+ chitosan oligosaccharide
HQ-2 X8 Control 0 mmol-L"
T1 180 mmol-L"
T2 0 mmol-L"'+1 g-L"
T3 180 mmol-L" +1 g-L"
HQ-3 X Control 0 mmol-L"
Tl 180 mmol -L"
T2 0mmol-L"'+1 g-L"
T3 180 mmol-L" +1 g-L"

PR . WRAZEH LB 7K, T 105 CRHE
15 min, 70 “C ik 2 1H =, W 2 )i & o

FIFH 43 66 FE T (TU-1900) 2 5 1R 56 2 & f 1+
SRR a TSR b KR MRS EHTIE , 2 BE
YA B AR AL S S B AN RS, e AP RO - FREN
0.2 g P9I J, B T 50 mL R4 v, 48 H 95%1% &
BEh 42 (03 48 h JG VR F N2 i WUER Z B dh
P, 52 & F 25 mL, 4 5 T 663 nm. 646 nm. 470
nm P S I E R S RO R , R AR A 2
S HBAT IR B RIRE C hmg L' £oR, AR5
w= P mg- g '(FW, L iR B i) R ox . tHE AW
T

C(Chl.a)=12.1xODgs—2.81xODgss ;

C(Chl.b)=20.13x0Dg—5.03XODggs 5

C(caro)=[1 000 x OD.7—3.27 x C(Chl.a)~ 104 x C
(Chl.b)]/229.

SOD.POD. CAT ¥ 14 I i 2 e 4 47 A #1452
Bfe 5. SOD y& MM & : 3 mL &Lk &R H 5 50
mmol-L" pH 7.8 HBERZZ MK 1.5 mL, 130 mmol -L"
FA B 2 B2 0.3 mL, 750 mmol - L' 504k Al 32 %0 0 7O me
(NBT) 0.3 mL, 100 umol - L'' EDTA-Na, 20.3 mL, 20
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umol - L' #% ¥ % 0.3 mL, H,O 0.25 mL, & J& I A
0.05 mL B % 2], 76 H 6 =B 30 min, Wl & 560
nm Zb O . SOD % M B Az LA NBT O
TEEIRJE I 50% A7 1 NG 1 SRR

POD & IE : 3 mL R REVR G 2 0.3%01)
H.0, 1 mL, 0.2% & 6 AR} 0.95 mL, 50 mmol - L' pH
7.0 BERZE i 1 mL, B 0.05 mL J& 8 ) v, 1
3% 1 min N 470 nm G WA A2 4K, POD V& 14
FAT AR 3 B BE S N 0.01 & SR 1 NG S
7o

CAT 3& MW € : 3 mL S NIR A E 0.3%11
H.0, 1 mL, H,O 1.95 mL, fZ /g 1A 0.05 mL J3 2l )%
N, 18 3% 3 min Y 240 nm R G IRIE (A8 18, CAT
T T LA DLRR 2> B3 FE k> 0.1 58 SR 1 /MR T
AT

MDA 52 25 3% : FREX 0.5 g g et ik A, A 2
mL 5% =44 £ (trichloroacetic , TCA) } % 5] 3% , £
3000 r-min" B> 10 min , BL_E W 2 mL O [
2 mL Z1E/K) , BN 3 mL 0.5% ) fft B b 2 /R
(thiobarbituric acid, TBA) , 1R & J& 7E ik /K ¥ /[ B
30 min, I A H 5 20, B EER S 5T 532 nm,
600 nm % 450 nm & F € OD fH. MDA & &
M ™ AR

MDA ¥ J&/(umol - L") =6.46 (ODs;,~ ODgy) —
0.560Dusoo

fitF i B L U- g min' ok, BENGEE 3 IRE
=

TR AT . E A Microsoft Excel 2010 244K .
2 RS0

2.1 FEEEX NaClhE T 2 /NA AR it £
Fnith T ERF B R E AR

3L 3 F M, Am R HQ-2", T2 Ab B 44
T N EEE B T3 Ab3R 0.02 g, AL B
PEZE S X IEHE T 6 5T & T A3 0.0557 g, H
ZRAEE . T2 AL T 6 5T B IR 3 S TR
(p <0.05), Z(HIEF] 0.100 7 g, T3 Kb N & i &
BEET T A (p <0.05), ZHikF] 0.134 7 g, X
U 5T LR AL PR S 0T AN R AR AE B b R AR
KEH—EMREIEH. H2 3 MEHEA S5 R
HARELHL T T BT B 3 2

‘HQ-2" 1) T1 AbFRAG M L3 6 i 54 0.3310 g
& RO ZH A R B ARAR , AN XS R A DA R At 5 4 b B
HIEAFAEREEER (p<0.05), T2 AbHH | 46
JRE R R T T1 AR, T HAh A (B2 B TE
EMEZESE . T3 AP b EE R T T1 AR, ik
F]0.066 3 g, HFH ZRAEE. 3 MEEEH S X
HRAHAR L 0T 2T 2 R

X & A48 HQ-3" (58 3D, 3 AN Ak BEA R 4H
R b T 5 o T I S 3 2 S (RG] R b T 65 )i
HONERKAE . T3 KB HL T ZE6E 5 & 50 5l = T
T1 4b# 0.001 4 g.0.032 3 g %A A0 [a] fHh_E 35
i o 7 S AN SR (AR Rt R b b S T R
BRAE . T T3 A0 EE ) 25 i 2 B K T HiAh 3 A4

123 RXB#ELAE KA SPSS 13.0 Gttt

AbEE

®3 REFEMNaCIfHET ‘HQ-2’ ‘HQ-3’ i 4ligity b Fnith T E3F & SR @SN
Table 3 Effect of chitooligosaccharides on the dry and fresh weight of ‘HQ-2’ and ‘HQ-3’

above and below ground part under NaCl stress

" Ly Hb T 5 R TR b 5 5T b5 R

R b3

Material Treat " Fresh mass of under Dry mass of under Fresh mass of above Dry mass of above

atenia reatmen ground part/g ground part/g ground part/g ground part/g

HQ-2 X Control 0.159 0+£0.016 2 b 0.002 7+0.000 3 a 0.381 3+0.024 4 ab 0.012 0+0.001 2 a
T1 0.105 3£0.0134 b 0.002 7+£0.001 2 a 0.331 0+£0.0142 b 0.011 0+0.001 7 a
T2 0.260 0+£0.025 4 a 0.004 3+0.000 7 a 0.413 3+£0.024 7 a 0.008 0+0.001 5 a
T3 0.240 0+£0.005 0 a 0.004 7+£0.001 3 a 0.397 3+0.012 2 ab 0.007 7+0.000 9 a

HQ-3 X Control 0.185 7£0.020 3 a 0.001 7+0.000 3 a 0.460 3£0.012 8 a 0.012 7£0.001 2 a
T1 0.168 3£0.022 1 a 0.001 3+0.000 3 a 0.416 0+£0.001 2 a 0.010 7+0.001 5 a
T2 0.147 3£0.014 3 a 0.001 7+£0.000 7 a 0.431 7+£0.008 7 a 0.011 3+0.000 3 a
T3 0.169 7£0.019 6 a 0.002 7+0.000 3 a 0.448 3£0.035 1 a 0.006 0+0.001 5 b

AR NG FRRARTE 0.05 KF EZERLEE. R,

Note: Difference small letters indicate significant difference at p << 0.05. The same below.
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Fig. 1 Effects of different treatments on chlorophyll content of watermelon seedlings
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