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Abstract

[Objective] To study the effect of chitooligosaccharide on the plastid pigment and its degradation
products of flue-cured tobacco leaves, in order to improve the quality and economic benefits of
Guangyuan flue-cured tobacco , and to explore new agronomic control methods. [Methods] Yunyan
87 was used as the test variety, and the randomized block experiment was carried out. Five treat-
ments were set up, each treatment was repeated three times. During the spraying process, the
same concentration of chitosan oligosaccharide was different for each treatment. [Results] With
the increase of chitosan concentration, the content of chlorophyll in the upper and middle leaves
of flue-cured tobacco decreased first, then increased, and then decreased. T2 (spraying 150 mg/L)
treatment significantly reduced the content of chlorophyll, which was the most in line with the
requirements of high-quality tobacco leaves. The content of carotenoid in the upper and middle
leaves increased with the increase of spraying concentration. The degradation products of plastid
pigment in the upper and middle leaves of flue-cured tobacco were all in T2 (spraying 150 mg/L)
and T3 (spraying 200 mg/L) treatment. [Conclusion] The content of chlorophyll, the content of
carotenoids and the total amount of degradation products of plastid pigment in flue-cured tobacco
can be significantly reduced by spraying 150 mg/L (T2) chitosan oligosaccharide.
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FEFHEE HH 2~10 DRI H AR f-1,4-PEFEER T BN SRR, B KR TESr . AR e Ry
Ko MBI IE L HE[]. KEVHTURVISESER IR R T A, T ULR ) A i
JTeElE, AL PEMAEBEE[2]. TN YT R UA BEEN, AR, TR T
Wt 57 TN R 1 PR A R S S B = A T R B S i, RIS el e R e R R RN
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ity Gl IDTR IR NS e e o K 7/ R DA NG S S S TR LT 2 TSV ED A N A | K7t i e (SR EN
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G2 D)1= NP I+ NI T T A UG N 1 R/ AR5+ @O e T i1 i L e N = L e 7 Pl
TRCE R SETT: IS [9LE I I DL B ARAEALIE A B, BRIER THR Rl A LR & AR B3
FHAE[10]K B, 10 g/L B + 4 o/L BFECH (e BEA &S AR, JUHGZR R D3R
e XUMS REF[LLWFTERET, 3R STUR R 5 A (3K S LR ) & B B3 1R, ML PR i 2%
TR, BRSBTS B E S TR AR . BT, EYFe R OB
BRI S0, H NS TS SR RS B e £ R TP ARG R R L W U E DL S A s 1 L, (H
XA R IR T O A Z W Al 3t b, xR & BA TR
FOSERE, I BLE AN F TSR EERREL, WD) TR R R R A AR A ARG S A B 5 SRR
R AR 3R S SRR R B2, DLSROS SR I 2t SR OB AR A AR S

2. MRER=E
2.1, RIEWIT

ZIRE T 2019 “EAEDY AT ot 2245k T . ME T 2019 4E 5 7 1 HIFERAR, 7 7 20 HATT.
K HE R S8 42 2 b 2 = 0 O P RS e AT, SRIBE LXK iS85 E 5 M EE, AN E =R
HA, MRIE 50 om 4, ATHE 120 em 24, BEAN/NX 45 Bk 3 pH A 7.16, I3RS 153.78 mg/kg,
K 56.83 mg/kg, EALET 179.95 mg/kg, A HLE 23.58 g/kg.

S BITEARIN(AR G 7 K). IEKI(ZR G 34 R)FREA(LR 85 61 K)WtiE 3 U, At
FERFEIREEAN 1 Fs, Wi R DU I T 350 SR HE o AR I 53 SE 08 H B P A0 R SR AR ) A
FRA =, 4R 99%.

Table 1. Experimental design of spray chitosan oligosaccharide at maturity stage

= 1. IR R BRI R T

A3 FRASHBTIE mo/L
CK 0

T1 100

T2 150

T3 200

T4 250

2.2. BVES R

2.2.1. BRRE
X8 A ARSI DX R AT SR USRS, AR B [ S I 2 SR AR v AT SR R i i, FRIEEE
HARFENER) C3F H B2F FE&: 73 HIFRE 1 kg.

2.22. HEREMBLPE MRNE
K e A E[12]

2.2.3. RIFBEEBYIRRST DT
K W AREREAT I E , [ 28 AR EUSORT HP5890115972 )ik 1 A (GCIMS) 734t

2.3. BT
iz SPSS 17.0 LA Excel2016 #t47, SR LK 277 2 40 #r Fl Duncan #r & % 2153017 2 E HhE.
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3.1 BEREHREERSEMLEER

311 ¥EEHEM LM RFERSE

Table 2. Contents of carotenoids and chlorophyll in upper leaves of Flue-cured Tobacco under different concentrations of

chitooligosaccharides (ug/g)
2. TEREZERELETEE LR LAE NREH SRR S (1)

Ak HE M4EKa M4k b MERER ESTIE S ESUE SIS N
CK 96.74a 24.10a 120.84a 121.02ab 1.00

T1 57.08b 30.78a 87.87ab 136.01a 155

T2 44.84b 21.95a 66.79bc 152.88a 2.29

T3 24.87b 14.43a 39.29c 89.62b 2.28

T4 28.15b 22.38a 50.53bc 120.04ab 2.38

B 2 ATA1, fES AL i itag s a S8 X/MRION CK>TL > T2 > T4 > T3, HrhT1, T2,
T3 F1 T4 55 CK Z ¥ H BE M ZER, HA MRS a 15 & S50 CK A b Kl 1 B
FESH AR b S REAMEIR N TL>CK>T4>T2>T3, HEAHY AIHKEBENESR: HEEHE
KAMEIRN CK > T1>T2>T4> T3, Htflid CK Al T1 A HIH GRS BI%A BEMZER, T2, T3MN T4
X CK 2 2R 8%, 5 CK ALFEALL, T1. T2, T3 M T4 M4 R 580 HIFRIK T 27.28%. 44.73%.
67.49%H1 58.18% . X Ut I W it 57¢ S 4 7T LAAT R FRAIC A b3 2R 3k 2 i, T2 Ab B i 4 3R 5 B 66.79
nglg, w1 T3 A1 T4 ¥, H/NT 80 pg/g, EMBUMAM SRS EERIGHEZN[13]: KHY bREFEKR
MK T2 > T1 > CK > T4 > T3, SAE SR CK Z[MIEE BENZER, S5XIR CK AFAM L,
T1 A T2 K508 N RSES TS T 12.39%F01 26.33%, T3 Fil T4 735K T 25.95%7F1 0.81%, XM
IR L B Fe SR T DUEE MR R0 S R, ik B e SR 2808 M R A . TR,
FEEE N FR AN R EUAE T DA R0 s B R S A e R I B AR AR B, Tl AR I o e € R A 7= 1 — N
BIFRUE[14]. TESNACEE RS N RA LR W HE K/ MRS T4 > T2 >T3>T1 > CK, 5 CK 4b#
AL T1. T2, T3 A1 T4 4353 7 55.00%. 129.00%. 128.00%7#1 138.00% .

312 BEEHPHRHRFERSE

Table 3. Contents of carotenoids and chlorophyll in middle leaves of Flue-cured Tobacco under different concentrations of
chitooligosaccharides (ug/g)
3. TEREZERELETEEDIRHLAL MNREHFEREE (1)

Ak s M43 a M4 b LETS ESUR NN R D ER/ERER
CK 81.40a 33.71a 115.11a 119.24a 1.04

T1 62.32ab 23.08ab 85.39ab 142.42a 1.67

T2 51.80abc 11.43b 63.23bc 140.02a 221

T3 2439 11.98b 36.37c 106.93a 2.94

T4 36.71hc 11.17b 47.87hc 117.66a 2.46

3 305, HEHHEEa SEI/IMEIRACK>TL>T2>T4>T3, Kb T1 M T2 56 CK 2
(B E BERES, T3M T4 SR CK 2 A Z R B2, MM SR b &2 R IMKIKACK>TL>T3 >
T2 > T4, Hd T1 56 CK 2 MEA BEMNER, T2, T3 M T4 5XxHE CK 2 A BRENER. M
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SRTENRMICN CK>TL>T2>T4>T3, H TL 5% CK 2 MK A BENZESR, T2, T3 T4
X CK 2 MR %, 5 CK A T1. T2. T3, T4 25/ T 25.82%. 45.07%. 68.40%7/1 58.41%,
T2 WbF AR A KT T3 Al T4 (HI/NT- 80 pg/g, Ab-THRBHM 4R 2 & R VG HI[14], X 555 FERr
HISm—5. ERMZEEHE P RS ERIMEIKCN TL>T2>CK > T4> T3, SAMEE SR CK 2 [A37%
HEFWES, 5 CKAMLL, TLH T2 4T FE 1 19.44%F1 17.43%, T3 Al T4 AFENFEK T 10.32%F1
1.33%. 2R PR SR SH SRS ENHERMRIXOY T3>T4>T2>T1>CK, 5 CK MHLL T1.
T2. T3 A1 T4 435385077 60.58%. 112.50%. 182.69%#1 136.54%.

3.2. IR Rk REMRURELE

M-SR 2RI B N 2 PR T P 1 B AR A0 I FE R 2 s o R PP 2045 80 FhAe bR jl o KR 2%
A DR BEAR, ForASEEAEE MR BB B- R Y B AN S = R A A e X R - 2R XU S 0
RER 3P EEEFEWYI A 2 F[15] [16]. HifE M2 M B AR E Y, KA R e
o R R R A SR e B, SRS S 0 R B VAR OR[L7]. S R A
WS IR 2 777 A B PR T 2% SORTRIA I 7 B 5 0 JOR P PR R £ it it o 2k A A P DR 1 2 e A L
W, HARABIER, RN AEES.

3.2.1. BEMEH _EPH Bk RERYR

Table 4. Contents of plastid pigment degradation substances in upper leaves of Flue-cured Tobacco under different concen-
trations of chitooligosaccharides (pg/g)

4. TEIREZEVELIE T 3R RS & RERIRE 2 (ug/p)

TN S ] CK T1 T2 T3 T4
E 5= 1 2.37 3.05 3.29 2.47 2.26

B G = 2 10.07 11.34 12.49 11.62 11.07

E & =J%HE 3 4.93 4.24 5.16 5.02 4.28
EE =J4E 4 12.31 13.28 12.96 14.78 14.41
BRI 15.11 13.78 15.34 15.29 15.16

S N ] 17.36 13.49 17.97 16.84 16.06
3-FdE-p- A KA 2.49 331 3.56 3.42 3.62
7 - P 3.64 321 3.79 3.91 2.84
AR A T 0.34 0.47 0.56 0.42 0.29
e P 8.64 7.16 10.31 10.03 9.94

J5 AR 0.46 0.44 0.51 0.54 0.62
B-IRFTRERE 0.47 0.44 0.62 0.59 0.46

A R T 0.19 0.24 0.26 0.16 0.21
W 22 B 0.94 0.97 1.07 0.84 0.92
Sk R 0.11 0.09 0.12 0.17 0.15

i ) 716.45 645.87 789.45 767.53 687.26
FKEHE DR T 87.13 78.50 84.28 94.32 85.53
JoAR 0 3 AR I el i 802.98 724.37 873.73 861.45 772.79
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A 4 AT A, EEH SRR R P 2 R/ MR T3> CK>T4>T2>T1, 5% CK AL
T1. T2, T4 AFE K T 9.90%. 3.27%. 1.84%, ifi T3 MIF+&H 1 8.25%. fF 15 FFHAEY N R EEMEY)
i, B-KE R p- K EEE‘J?%@H 4 FE & =60 2 1 *Fﬁﬁﬁ@tmiﬁ%‘- 3-¥1%-ﬁ-:§ﬁj<
L W AN D7 R R B DL T4 Ab B A iy s ZHGEA 4. AFIETERE . SRR S R DL T3 bR
HIAER 1. B R 2. EE:‘J@%EH 3. ﬁ-k%@ﬂ B-ZEH R fﬂJhW@H\ ¥£)E‘%W@IEJ\ S-
WA, AR PR /RI . R 2, IX 10 FRE RIS B DL T2 B s 5 CK B, T3
AEFRRR T B- K E | A S 2RI L IR 2 B 3 M RSN, e 12 %ﬂlﬂéﬂﬂ%%ﬁii@%? CK;
T1 AFEA 8 B E S (E R =M 1. BEX =M@ 2. BE5 =00 4. - KD, 3-F25E-p- A KD,
AR TS LSRRI, MRE L) ST CK; T4 AR T ES I 1. BEE MR 3. p-
TEKGE AR SRR N EE . B-ER TR L WRA AN, HE 8 PR AR S T CK.
P IEE AN SR IR, HEERAMEICN T2 > T3> CK > T4>T1, 5 CK ML, T2, T34
B SRS R T 10.19%. 7.13%, 1 T1 Al T4 FI& 85 BIBEK T 9.85%. 4.07%. bR ik 5 %
RIS B I R/MEIRON T2 > T3> CK > T4 >T1, 5 CK ALk, T2, T3 & &4 57 T 8.81%F
7.28%, 1 T1 A1 T4 BI& &0/ T 9.79%F1 3.76%.

3.2.2. ¥EISHAR AP ERRT BR i & RIS R

Table 5. Contents of plastid pigment degradation substances in middle leaves of Flue-cured Tobacco under different concen-
trations of chitooligosaccharides (pg/g)

% 5. FRIREFZEHELIE TIEE T 3 RiF & RIERIR S 2 (/o)

TR e S Y] CcK T1 T2 T3 T4
B =4 1 2.24 2.54 3.47 2.86 2.42
B =4 2 12.34 10.23 10.35 12.78 10.38
EE =J%E 3 6.42 4.67 6.57 6.24 5.27
E & =J4E 4 14.06 14.37 14.78 12.84 13.41
SR 15.71 14.54 17.37 14.32 15.34
B K 16.49 15.54 20.21 15.49 18.34
3R HE-p- A K T 2.08 241 3.19 2.74 2.64
A I T 3.51 3.14 3.48 3.44 2.57
ARk A T 0.36 0.31 0.47 0.41 0.29
Ve B 8.32 721 12.41 11.23 10.34
5 R 0.54 0.66 0.57 0.64 0.54
B-IRFT R 0.51 0.52 0.68 0.64 0.57
S R I 0.14 0.26 0.28 0.19 0.18
B 2 0.94 0.85 0.97 0.95 0.88
S /R 0.14 0.09 0.12 0.12 0.09
HE ) 726.45 612.78 794.87 787.54 698.71
KA RS R 83.80 77.34 94.92 84.89 83.26
JHR AR £ 3 AR I i 810.25 690.12 889.79 872.43 781.97
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HH7¢ 5 AR, SRR DR AR S B R /MRICN T2 > T3 > CK > T4 > T1, 5 CKAHEL T1 AN
T4 KEFHFEAR T 7.71%H01 0.64%, 1 T2 A1 T3 THE 1 13.27%F1 1.30%. FHEEMH-) 15 Fh3SHAS b R BEM75
B-RKEE . p-—EAKSE. BG4 FE S =J6GEE 2 & s e S B AR —. s
BT A F AR, AHEAE. SO REI S BT CK femr; EE =M 2 1S RLL T3 AF A,
B =m0 1. B =m0 3. BEU =R 4. p-KESEH. - A KSR, 3-8 A KSR, 2k
WER R EENER B-FAriERE . AL TP /RE . I5E 22, X 11 MESRIN SR T2 &M 5 CK
FHEG, T3 Ab¥ERR T E S =JEH 3. ES =R 4. p- K. p- A KSH. FHEEAR A5 0K I
6 FEASAL, e 9 Mt E ST CK; T1 A 6 Fi (5T =J&H 1. B & =%l 4.
FRERE . 3 HE-p- ARG p-IATIERE . F AR /RE) =T CK: T4 A3 6 Fhdr i (B & =4l
1. p-ZEAKEE ., 3-F2H-p- ARG EREEANE p-AFriERE . AR ORI T CK. HBi il
TS ERIMEYCN T2 > T3> CK > T4 > T1, 5 CK AR EL, T2 AT T3 AMHE & &0 i 1 9.42%F11 8.41%,
1M TLF T4 ()3 898N T 15.65%F1 3.82% . Hifs it o A4 (4 22 PR Al i e B R/ IMKIC T2 > T3> CK > T4 > T,
5 CK AL, T2 A1 T3 ALFRA &840 3T H e 1 9.829%411 7.67%, 1 TL A T4 f& 820 /N T 14.83%71 3.49%.

4. #Hg
4.1 EREENHSENREE MNESENEI

e R & SR ETRER MR, SEEAMK, aa g 'idma ™ E i
AT [18]. WIS KR, WUETE SR R T R RIS R, RS RARLRIENT A R R
XA D P it e SR R A BOAN A, 5 AR AR AR Ay i AR AN U TS SRR AR P R AR
BAEACIRGS MBS AEAR K227, G T IR B TR R RO BESEBM AR, RN PN
K BOMBIABOEII K TR B B A AN A o d Bl — 22 e X EE B S A s g YA S8 Y e T B X A v
2R A NS, X5 PIVE (191550 T T S SR TR 2R R S B R 4 SR A
fLL, IX AT REA H T iR B S SRR 1 SRR PR AR A LR, CUAE I 2R3 b IR SR AR
SR 5 W A 5t B 2 K AR . B2 M SR [20100F U AL, AR BE R TESERE XTI A D R & Y
M AN, X5 PNRLZAE[21] R0 TR B, X AT RE S F T AN IR L 7 SRR X A BRI 1 3R P A o B I
(LYCB A1 LYCE) R VE IR A R B, PR B L S L ANRRGE 5 SZAMIRM IR (52 [22] -

4.2. IREREENHFRMEAE MRIERYRS BHXME

RIS R S LB AN 5 LR A I (0 0 5 [23] 0 IR AT, W8 Bt e S A BT )0 R ot
PR ER BV G0, (et TR A SR 5 8 355 AR A8 R S5 [ 7 TGS M MR B it 7 3 T 0 45 SRUAH
Bl XATRER AT SR BA IR mEYDC AN, WSEMPTURTE, 1t TEYIRITUE S, AR
R A AT YR N IR KT, (et 1A SR IS K [24]s AN LLSE[21]WE FE N T TR
AU ROt e R h PR B B & i, B W AR A 2 o SE R, AT AR P ) 5 A B 2
, AW KL AR

ARG, N B A R S S PR PR R R T, XS RS [ 25 IR T A R —
B BB PE BRI IS R , T BOLMRE A LRE AR5, HEMERE 168 MR A 2 2R A B A o

5. &ig

LR EPTiA, WG R SRR PR TR SR A R R N RS AR AR R AR
MEMHWHRMIRE: ARG, T2 AP 150 mg/L) FIRBER 54T .
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